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- EXECUTIVE SUMMARY
In 1968 the Federal Aviation Administration (FAA) established a

INTRODUCTION

>

regulation to address serious congestion and delay problems at five of
the nation's airports. That regulation, known as the High Density Rule
(HDR) and implemented in 1969, governed the allocation of capacity at
Chicago O'Hare, Washington National, and Kennedy, LaGuardia and
Newark airports i in the New York City area. Newark was later exempted
from the rule.

The HDR allocates capacity at the four airports by imposing limits on -
the number of operations (take-offs or landings) during certain periods
of the day. The authority to conduct a single operation during those
periods is commonly referred to as a “slot” (see Exhibit 1).

" Since its inception the HDR has evolved in response to changes in the

airline industry as well as changes in each airport's local conditions, air
service patterns, and physical characteristics. Nevertheless, the need
for the rule in today’s aviation environment has come under question.

In 1993 the National Commission to Ensure a Strong Competitive Airline
Industry recommended a series of actions to strengthen the financial
health and competitiveness of the U. S. airline and aerospace industries.’
Among its recommendations, the Commission urged FAA to:

“... review the rule that limits operations at "high density’ airports with
the aim of either removing these artificial limits or raising them to the
highest practicable level consistent with safely requlrements

" In January 1994 the C]mton Admlmstratlon responded by directing the
. Secretary of Transportatxon to examine the HDR with the Commission's

goals in mind.> Congress subsequently joined in this call, directing the
Secretary to conduct a thorough study of the rule and to report on the
study results.’

Thxs report presents the results of the Department’s study. The report
contains no recommendations, but provides a factual basis for a decision
on the fate of the High Density Rule.

'Change, Challenge and Competition, August 1993, p, 9.
*The Clinton Administration’s Initiative to Promote a Strong Competitive Aviation
Industry, January 1994, p. 8.

’FederalAwahonAdnnmshahonAmhonmhonAct of 1994 (PL 103305), Sec. 206 (e).
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Exhibit 1: About Slots

HDR Airport-

: New York
. New York Washington
Chicago Kennedy LaGuardia National
OHare (ORD) International (LGA) (DCA)
(FK) |
Slot-Controlled Hours 0645 -2115 1500 - 1959 0600 - 2400 . 0600 - 2400
Slot Period (a) 30 min. 60 min. in Winter 30 min. " 60 min.
Year-round 30 min. in Summer Year-round" Year-round
* Number of Slots per
Hour, by Category (b): .
Air Carrier 120 63-80 48 a7
Commuter t 25 . 10-1§ . 14 11
Other 10 0-2 6 12
Hourly Total jL __1ss__ i _ m.ss_ i e i 62q)
Daily Total 2,250 431 1,224 40 1,116
Slot Type Landing or Landing or " Landing only or Landing or
Take-off : Take-off Take-off only Take-off
Principal Siot Holders United, American | American & AMREa- i USAIr & USAIir USAir & USAIr
-| (as of 12/94) & AMR Eagle gle, TWA, Delta, Shuttle, Delta, Shuttle, Delta,
Shawmut Bank American & Piedmont (d)
AMR Eagle

a: Flight must be scheduled within this time period. . .
b: Hourly limits by Category at ORD are averages; actual limits vary during the day aithough the total number does not exceed 155

per hour. At JFK the limits vary by hour during the slot hours; values shown are the range for each Category.
¢: Total includes 2 additional Commuter slots for aircraft equipped to perform a short take-off or landing (STOL).

"d: Wheolly owned by USAIr.
#f = =

How do slots affect airport operations? By imposing limits (quotas), within designated slot-controlled hours,
on the number of operations that can be conducted during 30- or 60-minute periods, according to slot Categories.

What are the slot Categories? Air Carrier and Commuter slots are continuing reservations at the same time
each day. "Other" slots (general aviation, charter, military) are allocated on an ad hoc basis for individual -
"operations using a first-come, first-served reservation system. While most air carrier and commuter slots are
valid year-round, some vary by season. At JFK, for example, air carrier slots are valid for either the summer
or the winter period. Also, a slot may be granted for a take-off or a landing, or it may be non-directional, i.e.,
the slot can be used for either type of operation. Most slots are non-directional. Air carrier and commuter sl
utilized less than 80% of the time over a 2-month period can be recalled by FAA. :

Are slots the property of their holders? Slots are authorized by the Department and are not the property of their
holders. Nevertheless, since air carmer and commuter slots enable their holders to eamn economic returns and

can (with certain exceptions) be bought and sold, leased, traded or collateralized, they have value to their holders.
Some slots used by airlines are actually held by financial institutions, for instance, and in several cases slots held
by one carrier are leased to another.

- i KReport to the Congress: A Study of
) _ - , """ The High Density Rule
o’ May 1995
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RESULTS IN - The Department’s study focused on three basic questions:

BRIEF '
* What are the implications of changing the HDR jor air traffic safety?

*  What is the impact on airport operations, competition, fares and service?

*  What are the consequences — economic, financial, environmental — for
consumers, airlines, the airports and surrounding communities?

Air Safety » Changing the HDR will pot affect air safety. Today’s sophisticated
traffic management system limits demand to operationally safe levels
through a variety of air traffic control programs and procedures that.
are implemented independently of the limits imposed by the HDR.
Air Traffic Control will continue to apply these programs and
procedures for ensuring safety regardless of what happens to the High

Density Rule.
Benefits, Costs & » While each of the four HDR airports has unique characteristics,
Delays eliminating or substantially changing the High Density Rule is likely

to result in an increase in the number of airport operations. These
increased operations will carry both benefits and costs, mcludmg'

v Benefits to consumers in the form of new and expanded air .
services and reductions in air fares as a consequence of increased
competition among services offered by incumbent carriers as well
as carriers not presently operating at the airport.

v An increase in revenue for each axrport as a result of a larger
number of operations. . .

. Avreduction in airline profits when the fare premiym presently .
charged at three of the four HDR airports is lost due to increased
competition. The loss of fare premiums would be offset to some
degree by increased passenger demand occasioned by lower hcket :
prices.

v Anincrease in travel delay time and costs ~ for consumers and
‘ airlines — due to increased “peaking” of demand in airport
operations as users opt to fly at their most desired times. -

v A near-term increase in the size of the population affected by
aircraft noise at each airport. Longer-term, the transition from: .
noisier Stage 2 aircraft to a quieter all-Stage 3 fleet will reduce
the size of the no;se-affected populations to levels lower than
today.
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Adjustments to > Iflifting the HDR precipitates significant travel delays, consumers,
Market Forces _ - . airlines and the airports will be motivated to adjust their behavior

in response to market forces, as happens at non-HDR airports across
the United States. Consumers, for instance, might elect to fly during
“off-peak” hours, and airlines could modify their flight schedules to
mitigate increased delay costs. Such adjustments can be expected
to occur over time; how extended or pronounced this period of
adjustment would be is not certain.

SCOPE AND For each slot-controlled airport, the study compares the impact of

, OGY ¢liminating or modifying the HDR relative to the pattern of service, level

METHODOL of operations and related conditions at the airport as of August 1993 (the
' “Base Case”). Comparisons are made in terms of:

Projecting Airport * Projected increases in the frequency and scheduling -of air service
' Operations . operations, including domestic, international, Essential Air Service, and
general aviation, expressed as the average number of operations per

day. In general, these projections assume an immediate change -

in the HDR, and are based on airport capacity, evidence of latent

demand, aircraft mix, likely new entrants, and related factors.

Measuring Delays * Changes in the magnitude of operational delays. Three measures are
used to project delays resulting from increased operations and
peaking of demand following a change in the HDR. All three are

estimated on the basis of a delay model developed for this study, .
and include:

(1) Simulated average annual all-weather (AAAW) delay, expressed
in minutes per operation: An estimate of the average delay per
operation at the airport. Estimates are provided for the base- -
case level of operations and for the prOJected level under
elimination of the HDR. In the base case, it is assumed that
all traffic is processed (regardless of weather or other condi-
tions) without flights being canceled or traffic management
procedures being applied to manage delays. For operations
under elimination of the HDR, two estimates are generated:
the first also assumes that all traffic is processed without
cancellations; the second assumes that airlines aggressively
manage delays by canceling all new flights in adverse weather.
The two estimates define a range for AAAW delay followmg
a change in the HDR.

Report to the Congress: A Study of
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(2) Simulated number of delays of 15 minutes or more, without
cancellations, expressed as the rate per 1,000 operations or the
percentage of total operations: Estimates are provided for the
basée case and for operations under elimination of the rule.
Both estimates assume all traffic is processed with no
cancellations or other traffic management procedures.

(3) Estimated number of delays of 15 minutes or more, with cancella- -

' tions, also expressed as the rate per 1,000 operations or the
percentage of total operations: Estimates are provided as above,
except the potential for flight cancellations and application
of traffic management procedures are taken into account.

Reckoning Dollar * Changes in benefits and costs to consumers, the airlines, and the

Benefits & Costs individual airport, measured in annual dollars. Consumer benefits -
include fare reductions and service additions expected to occur
if the HDR were changed immediately, while consumer costs
reflect the cost of delays that travelers would bear under an
increased number of airport operations and peaking of demand..
In the absence of the rule, the average change in fares at O’'Hare,
LaGuardia and Washington National is estimated to be a
reduction of five percent. This estimate is based on empirical
studies by the U.S. General Accounting Office and others which
have found that airlines are able to charge a fare premium at each

" ofthe HDR airports, excepting JFK, as a consequence of the access

provided by their slot holdings. The value of travel time used in -
the benefit-cost analyses was derived from an FAA study
published in 1989* that surveyed the research literature to obtain
ratios between time values and passengers’ hourly wages. These
ratios were then applied to average wages, distributed by trip
purpose and aircraft type, to yield a weighted average value of
time of $33.87 per hour in 1987 dollars. The HDR study adjusts
this value to 1993 price levels, producing an average value of
$42.30 per hour.’

Beneﬁts and costs to the airlines reflect changes in net profits
due to the combined effects of additional delay costs and fare
reductions from increased competition, increased operations, and
changes in fleet mix. Airpart benefits aremadeupoftheina'emental

‘Economic Values for Evaluation of Federal Aviation Administration Invesnnent and
Regulatory Programs (Oct. 1989).

5'I‘heDepart:znentlsm1:11epmce.ssofnmewmgresear\:’honi:hevah:eoftraveltune
conducted since FAA’s study was published ir: 1989. The review, which includes

consultation with a number of recognized experts in the field, is designed to ensure
thatvahmofhmeusedbythevanousb(yropemhngadmmshahonsammnsshent
with each other and with the most current information available.
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Assessing Non-
Monetary Noise
Costs

Other Impacts
Considered

Alternatives to
Lifting the Rule
Immediasely

fee revenue generated by increased operations; none of the airports
is expected to incur significant short-term costs to accommodate
projected increases in demand.

. All benefit/cost estimates assume that all traffic is processed at the
airport without flight cancellations in adverse weather. If cancella-
tions occur, consumer benefits would be lower than estimated; so
would delay costs.

Changes in the size of the nozse-aﬂ'ecred populanon living in the airport
environs. Noise impact was assessed using FAA’s Integrated Noise
Model and measured on the basis of the size of the population
exposed to the Day-Night Sound Level of 65 decibels or greater
(DNL 65). Particular attention was given to whether eliminating
the High Density Rule is likely to involve a noise increase of 1.5
decibels (dB) or greater for the population living within the
airport’s DNL 65 contour. An increase of 1.5 dB or greater is
considered “significant” under FAA’s airport environmental
guidelines. : Conceptually, an increase in noise exposure is no
different than an increase in travel delay: both impose a.-cost on
somebody. In the case of aircraft noise, however, there is no
consensus or regulatory standard on the monetary value to assign
to noise events. The Department therefore relied on commonly
used measures of noise exposure and considered any increase in
‘the size of the noise-affected population as a non-monetary cost
of ehmmatmg the HDR.

In addition to the foregoing factors, the study considered the implications

. of a change in the High Density Rule for:

Air traffic management and the need for additional controller staﬂ'
International air service relatxons

Essential Air Services

Access by new entrant airlines

Loss of slot value by incumbent carriers

Local/regional economic development opportunities

The study also examines alternatives to immediate elimination of the

HDR. Three options are considered at each airport:

Phasing out the rule over a time certain. For analysis purposes, the :
study assumes a phase out over 5 years. :

a
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Limitations of the
Analysis

CONSEQUENCES

FOR AIR SAFETY -

* Keeping the rule but adding some slots.
. szﬁing the rule during certain periodsi when airport operations are slack
In addition, in conjunction with the alternative of keeping the rule, certain

potential changes were identified that could ease the implementation
or administration of the HDR.

It is important to recognize that the quantitative analyses conducted by
_ the study produce a "snapshot” estimate of what is likely to occur if the

HDR is lifted or modified overnight and all initial responses are imple-
mented without further adjustments to suit the new circumstances. These
snapshots must therefore be regarded as a first approximation of the

" effect of lifting or changing the rule. There is an array of short- and

longer-term actions that could be taken by all parties if the HDR is
changed and travel delays worsen: airlines might eliminate some
operations, re-schedule others, or cancel flights in bad weather; the Air
Traffic Control service might alter its traffic management techniques
to improve operating efficiency; the airports might invest in additional
capacity, efc. The study does not attempt to specify or measure the
aggregate costs and benefits of all of the mduced changes in behavior
that could occur following a change in the rule.® In addition, two other
types of benefits and costs are not captured in the quantitative analyses.
They are the "spillover” benefits to the U.S. economy from expanded
domestic and international air services, and the traffic management
"ripple” effects of delays at one or more of the HDR airports on delays
at other airports.

The increased level of operations projected if the HDR is modified or lifted
will not be permitted to compromise air safety. Air Traffic Control will
continue to follow and enforce its standard practices and procedures, and

" totake appropriate actions as necessary, to ensure air safety regardless

o

of whether the HDR is. continued in full, modified, or abolished.
Procedures that Air Traffic Control will continue to employ include:

° Delaymé departures of aircraft from other airports, when

necessary, until an acceptable arrival time at the airport is
assured.

. Delaymg depa.rture from a busy airport, as necessary, when
runway and airspace capacity is limited.

“The various adjustments made in response to a change in the HDR avoid sore of the

~ costs of modifying the rule, but only by incurring other costs or sacrificing some of the -

expected benefits. For this reason, it cannot be asumedthatamoxeoompletebene-

- fit/oost model would produce higher (or lower) net benefits.
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IMPACT ON
. CONSUMERS,
AIRLINES, THE
AIRPORTS AND
SURROUNDING
COMMUNITIES

e Using the Air Traffic Control System Command Center to limit
access of aircraft to crowded airspace and airports, causing Air
Route Traffic Control Centers to slow or re-route traffic bound
for a crowded airport.

¢ Implementing speed, altitude, and/or miles-in-trail space restrictions.

¢ Modifying the routes of inbound traffic to provide for more
balanced demand over arrival fixes.

¢ Putting aircraft into holding patterns if congestion becomes severe.

Exhibit 2 summarizes the estimated changes in delays, benefits and costs .
at each airport assuming the HDR is lifted immediately. The exhibit is
divided into four sections; the top section shows the projected increase
in the number of daily operations; the second section reports estimated
delays; the third section displays estimated dollar benefits and costs;

- and the bottom section summarizes non-monetary noise costs in terms

of the projected increase in size of the population exposed to DNL 65 or
greater. Exposure estimates are shown for two years: 1995, when it is
assumed the HDR is lifted, and 2005, after the transmon from noisier
Stage 2 aircraft to a quieter all-Stage 3 mrcraﬂ: fleet.’

Consumers on the whole would gain if the HDR is lifted, and their dollar
benefits and costs - reduced fares, expanded services, increased delays —
would be spread across a broad cross-section of the population. By
contrast, airlines would experience profit decreases that would be
concentrated among the largest incumbent carriers at each airport as
a result of the loss of their fare premiums and/or additional delay costs.
At O'Hare, United and American Airlines are the dominant carriers; both
have msajor hub operations at the airport and together account for over

. 80 percent of total operations. At JFK the largest carriers are Delta,

TWA and United. USAir is the dominant carrier at both LaGuardia and

National; Delta also has a major presence at those two airports. New"
entrant and limited incumbent carriers, on the other hand, would be less

affected by higher delays and would benefit from additional opportunities

for market access in the absence of the rule. The airports would be net
gainers due to increased revenues from more operations.

"The Airport Noise and Capacity Act of 1990 (P.L. 101-508) set December 31,
1999, as the target completion date for an all-Stage 3 ﬂeet., with a provision
for waivers under limited circurustances. Regardless of waivers, however, no
Stage 2 aircraft can be operated to or from airports in the contiguous Umted
States after December 31, 2003. FAA expects the transition to an all-Stage 3
fleet to be virtually completed by the end of 1999.
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Exhibit 2: Summary of Impacts of Eliminating the HDR on
Consumers, Airlines, the Airports and Surrounding Communities
Best Estimate Compared with Base Case

ORD " JFKm) LGA DCA
CHANGE IN OPERATIONS PER DAY:
Base Case Operations 2,495 574 1,015 928
Plus: Projected Increases without HDR(a) 221 29 0 191
Best Estimate of Operations without HDR =27‘|6 — 603 =1085 1,119
Percent Increase 8.9% 8.1% - 6.9% 20.6%
CHANGE IN OPERA HONAL DELAYS:
Best Eshmate WITHOUT Cancellahom 2.7 135" 19.0 206
Best Estimate WITH Cancellations 185 135 135 |- 85
. Base Case (assumes no cancellations) 18 8.4 10.0 46
imutat Minut M | )
WITHOUT Canoellahons .

Best Estimate, Rateper10000pefatnons 248 54 295 158
...As Percent of Total Operations . 25% 5% 30% . 16%
Base Case, Rate per 1000 Operations 106 44 89 59
...As Percent of Total Operations ’ 11% 4% 10% 6%

WITH Canceliatiofis: . -
Best Estimate, Rate per 1000 Operations 72 54 158 73
...As Percent of Total Operations 7% - 5% 16% 7%
Base Case, Rate per 1000 Operations . : 31 44 53 5
...As Percent of Total Operations 3% 4% 5% 05%

CHANGE IN DOLLAR BENEFITS & COSTS (3 MIL per Year):

Increase in Consumer Surplus:
o Fare Reductions $280 $0 $160 $80
o New.Service . —_—01 86 18 180
Consumers g brotal $1.271 $86 3238 $270
Plus: Additional Delay Costs (645) (1)) (149) (244)
Net Benefit (Loss) to Consumers $626 $7 $89 226
Loss of Fare Premium(cj i ($181) 80 ($56) . . ($48)
Airines Plus: Additional Delay Costs ’ (265) 1) : 64 ). 104)
Net Benefit (Loss) to Airlines ) ($446) (SQ !S120! {3 =1=Z)_
Airports Net Revenue to Airport : $25 | $12 | . $14 $19
. : . e AR R W&
Total Benefits $1,115 $98 $196 . $241
Less: Total Delay Costs '910 100 213 _ 348
Net Dollar Benefit of Eliminating HDR =325 | __ | __@Sn]___ (100
_ — —  —— —— —
NON-MONETARY COST: increase in Size of Population
Exposed to DNL 85 or Greater(d) .
T " in 1995... 14434 1.375 19,775 4,027
in 2008... 2,766 928 6,695 SR I8

a.lncludasnewmdadddanldotmsﬂcservico hlamaﬁoulaarvbo general aviation, MEMWAI!SW For detalls see discus-
sion of individual sirports, chapters 3-6, .

AMdamerFKmlwtmszhanmly(mcbwo - P

¢: Net of incremental demand occasioned by lower ticket prices. ’

a nmmmusashmmmmmmmcsmmmmnmwnammdﬂawm
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Chicago
O’Hare (ORD)

)

In terms of non-monetary costs, the size of the noise-affected population
would increase in both 1995 and 2005 at each of the airports (save for
DCA in 2005) as a consequence of lifting the HDR. In each case, however,
the increase in 2005 would be substantially smaller than in 1995 due the
use of quieter Stage-3 aircraft. Also, in the absence of the rule, none of -
the affected populations are expected to experience an increase in noise
of 1.5 dB or greater in either 1995 or 2005.

O’Hare appears to have more airfield capacity (159 opemﬁons per hour) -
than slots (155).. Gate and land-side capacities, as well as capacity for
Federal Inspections Service (customs, immigration and agricultural.

‘products), are sufficient to accommodate growth. The simulated average

annual all-weather (AAAW) delay with the HDR in effect is estimated

_at 11.8 minutes per operation; delays of 15 minutes or more occur for

about 3 percent of total operations.
If the HDR is lifted immediately at ORD, we estimate that:

¢  Airport operations would increase by 221 operations per day.
Approximately 74 percent of this increase is accounted for by
additional flying in domestic and Canadian markets; approxi-
mately 14 percent is new international (primarily intercontinental)
service; and about 12 percent reflects additions to Essential Air
Service recently authorized by the Department.

e  The simulated AAAW delay increases to about 24 minutes per
operation, if cancellations are ignored, or to 15.5 minutes if
cancellations are taken into account. Delays of 15 minutes or
more increase to between 11 percent and 25 percent of total
operations, again depending on whether cancellations are considered. . -

. Despite increased delays, lifting the HDR at ORD produces a
positive net dollar benefit of about $205 million per year. For |
consumers, benefits in the form of fare reductions and new.
services total nearly $1.3 billion and outweigh increased delay
costs of $645 million, resulting in a net consumer benefit of $626
million. This increase in net consumer benefit, together with the
$25 million benefit to the airport represented by additionsal
revenue, exceeds the $446 million in fare premium loss and
additional delay costs incurred by airlines.

¢  The size of the population within the airport’s DNL 65 countour
* increases by 14,434 in 1995 and 2,766 in 2005. None of this
popuiation are exposed to a noise increase of 1.5 dB or greater
_in either year. ’
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John F. Kennedy
International

(JFK)

. LaGuardia
(LGA)

JFK is the primary conduit for international flights into and out of our
nation's largest market. Airfield capacity appears to be well-matched
with the number of slots; other capacities can accommodate additional
growth in operations. The simulated AAAW delay with the HDR in force
is estimated to be 8.4 minutes per operation, with about 4 percent of
operations delayed by 15 minutes or more.

Lifting the HDR at JFK is expected to:

*  Increase daily operations during the hours 1500-2400 by 29 flights,
or roughly 5 percent. Our analysis identified no obvious, immedi-
ate opportunities to serve JFK from new or additional markets.
However, the emergence of potentially attractive markets in
Eastern Europe is expected to provide such opportunities, given
JFK’s proximity to the New York market and role as a gateway
for European traffic. Service to Eastern Europe also is likely to
generate additional feeder traffic at JFK to and from U. 8. cities.

¢  Increase the AAAW delay by approximately 5 minutes, and delays .
of 15 minutes or more from about 4 percent to 5 percent of total
operations. o

. Provide dollar benefits that are virtually equal to additional costs.
Consumer benefits are comprised entirely of the value of new
services since no fare reductions are expected at JFK. The value
of those services slightly outweighs the increase in consumer delay
costs, resulting in a net consumer benefit of $7 million per year.
This net benefit, plus additional airport revenue of $12 million,
falls $2 million short of additional delay costs incurred by airlines.

o  Increase the size of the population within the DNL 65 contour .
by 1,375 in 1995 and 928 in 2005. None of this population are
exposed to a noise increase of 1.5 dB or greater in either year.:

LGA is the focal point for domestic commercial flights into and out of the
New York City area. The number of airport slots (68 per hour) slightly
exceeds airfield capacity (66); both gate and land-side capacities, however,
are sufficient to accommodate growth. The simulated AAAW at LGA
with the HDR in effect is. 10 minutes per operation; approximately 5
percent of operations are delayed by 15 minutes or more.

If the HDR is lifted at LGA, it is‘eipeéted that: N

&
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e Operations would increase by 70 per weekday. Sixty-nine percent ‘
of this increase represents additional service to existing cities;
the remamder is service to cities not presently served from LGA.

. A shortage of airfield capacity hinders the airport’s ability to
accommodate additional traffic without increases in delay. The
AAAW delay rises by 9 minutes to 19 minutes per operation if
flight cancellations are ignored, and by 3.5 minutes to 13.5 -

- minutes if cancellations are counted. Likewise, between 16
percent and 30 percent of operations are delayed by 15 minutes
or more.

e  The overall dollar benefit is marginally negative: minus $17
million per year. Consumer benefits increase by $238 million,
including $160 million in fare reductions and $78 million in new _
service, while consumer delay costs rise by $149 million. The net
consumer benefit ($89 million) plus the additional revenue to the
airport ($14 million) fall short of the decrease in airline profits
resulting from additional delay costs and the loss of the fare
premium ($120 mJ.lhon)

¢  The size of the noise-affected population increases by 19,775 in

1995 and 6,695 in 2005. None of the population living within

' LGA’s DNL 65 countour experience a noise increase of 1.5 dB or
greater in 1995 or 2005, however.

Washington Airfield capacity at DCA is significantly higher than needed for existing

National (DCA) slots, while gate and land-side capacities appear adequate to accommodate
growth. The simulated AAAW delay with the HDR in effect is 4.6 minutes
per operation; less than 1 percent of flights are delayed by 15 minutes
or more.

Lifting the HDR at DCA is expected to:

¢  Increase the number of operations by 191 per day, or by over 20
percent. There is a large latent demand for additional operations
at DCA because of the airport’s close proximity to the nation’s
Capital and the fact that the number of slots has not changed
since the HDR was implemented over 25 years ago. The increase
of 191 operations includes 131 by commercial carriers and 60 by
general aviation users.

*  Increase the AAAW delay to aearly 21 minutes (ignoring cancella-
. ‘tions) or to 8.5 minutes‘(including cancellations), and increase
delays of 15 minutes or more to between 7 percent and 16 percent

" of total operations.
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EFFECT OF
STAGE 3 FLEET
ON NOISE
EXPOSURE

@

*  Resultin asizable negative net benefit in dollar terms: minus $107
million per year: Costs are significantly greater than benefits
due to two factors: (1) large increases in operations and delays
reflecting the build-up in demand for access to DCA, and (2) a
large increase in general aviation traffic. General aviation
operations contribute to delays, but their benefits accrue to a
limited portion of airport users. As a consequence of these factors,
the increase in delay costs to consumers and airlines ($348 million)
exceeds the benefits of fare reductions, new service and increased
airport revenue ($241 million).

*  Increase the size of the population living within DCA’s DNL 65
counter by 4,027 in 1995 and, reflecting the use of Stage 3 aircraft,
resultin no change in 2005. As with the other HDR airports, none
of the affected population expenence a noise increase of 1.5 dB
or greater in either year.

Legislation enacted in 1986 prohibits any change in the 37 hour slots
presently allowed for air-carrier operations at Washington National.
Consequently, unlike the other three HDR airports, a change in the slot
limitation on air carriers at DCA would require a change in federal law.

DNL, the measure used in this study to assess noise impact, is an
indicator of the overall noise exposure resulting from an accumulation
of individual noise events -- in our case aircraft overflights - occurring
throughout a 24-hour period. DNL 65 approximates the noise level
typically experienced in an urban residential neighborhood, and is the

. standard used by FAA (and other Federal agencies) to evaluate noise

exposure. Similarly, a noise increase of 1.5 dB or higher within the DNL
65 contour is used as a trigger for further analysis of noise-sensitive areas
and consideration of noise-mitigation options. These measures-of noise
exposure are technical criteria for assisting the decision-making process;
they do not mean that people exposed to lower levels of noise will not
be disturbed or feel impinged upon. -Aircraft noise is indeed an important

" concern to many citizens living near airports. This was evident in the

written comments submitted to the Department during the course of this
study, and in the views expressed at the Department-sponsored public
hearings held last fall in Chicago, New York and Washington, D.C., to
obtain local perspectives on the HDR.

Exhibit 3 préwdes a more detailed picture on the projected change in.
the size of the population exposed to DNL 65 or greater if the HDR is
lifted. There are three effects depicted in the exhibit: the effect of lifting

" the HDR itself, the effect of an all-Stage 3 fleet, and the combined effects

of both events. Using O’Hare to illustrate:
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Exhibit 3: Estimated Change in Population Exposed to DNL 65 or Greater

Noise-Affected Population

' 1i 5 :g o
. Increase due -
Airport ‘ Year WithHDR  Without HDR ("o Lifting HDR lng:st:' or
Absent HDR
1995 112,349 126,783 14,434 .0-
ORD 2005 - 18,054 20,820 12,766 -0-
Decrease due
to Stage 3 94,295 105,963
1998 49,526 50,901 1,375 -0-
JFK 2005 35,770 36,6908 028 “ -0-
Decrease due
to Stage 3 13,756 14,203
e
1995 183,814 203,589 19,775 -0-
H LGA 2005 32,251 38,046 6,695 1{ -0-
Decrease due
to Stage 3 151,563 164,643
e -
1998 3,314 7,341
DCA 2005 942 942
Decrease due :
to Stage 3 2,372 - 6,399
——— —  ———

First consider the effect of lifting the HDR. In 1995 the noise-
affected population is 112,349 with the rule in force and 126,783
if rule is lifted. The difference - an increase of 14,434 - is the
near-term effect of eliminating the HDR. Similarly, in 2005 the
projected size of the noise-affected population is 18,054 with the
- rule and 20,820 without the rule. Again, the increase of 2,766
is an effect of removing the HDR. ' Thus, for both the short- and
long-term, lifting the rule per se has the effect of increasing the
size of the noise-affected population. )

Now consider the effect of an all-Stage 3 fieet. With the HDR,.
the size of the affected population is 112,349 in 1995 and 18,054

e
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OTHER IMPACTS
OF LIFTING THE
RULE

Traffic Management
& Controller
Staffing

in 2005. The decrease of 94,295 is the effect attributable to the
use of quieter Stage 3 aircraft. The size of the affected population
in the absence of the HDR also falls, from 126,783 to 20,820, with
a larger decline attributable to the Stage 3 fleet (105,963).

¢  Finally, the size of the noise-affected population in 2005 without
the HDR (20,820) is substantially smaller than in 1995 with the
HDR in force (112,349). The net decrease of 91,529, highlighted
in the shaded box, represents the combined effects of lifting the
rule and the transition to an all-Stage 3 fleet. Also, as noted
earlier and reiterated in the final column of the exhibit, lifting
the HDR is not expected to expose any of the affected population
to a noise increase of 1.5 dB or greater in either 1995 or 2005.

These relationships at O’Hare hold for the other three airports as well.
Eliminating the HDR increases the size of the noise-affected population,
but that increase is overtaken by an all-Stage 3 fleet, resultmg in a net
decrease in the noise-affected population. Likewise, in no case is the

" affected population exposed to a noise increase of 1.5 dB or greater.

‘In addition to economic and noise impacts, lifting or substantially
changing the HDR has implications for air traffic management, interna-
tional air service relations, Essential Air Service, new entrant airlines,
loss of slot value by incumbent carriers, and local/regional econoxmc
development These issues are addressed below.

The Department’s study identified no technical barriers to Air Traffic
Control’s ability to ensure safety while managing increased operations
in the absence of the High Density Rule. In the near term, applications
of the traffic management programs and initiatives for ensuring
operational safety may lead to increased delays at the HDR as well as’

. other airports. A significant increase in delays at JFK, for instance, could

affect delays at LaGuardia, Newark or other nearby airports due to the
interaction of the air space above New York. Similarly, given O’Hare’s
large hub operations, delays at that airport could redound to other
facilities. Improvements in traffic management procedures have been
applied successfully in the past to increase operational eﬂimency and help
reduce delays at individual airports, including O'Hare,® with no compro-
mise in safety. Following a period of adjustment, traffic at the four airports

"should be managed with no greater difficulty than at other major airports —

Atlanta, Dallas-Fort Worth, Los Angeles, etc. - that operate without a.
slot rule. )

*See dxscussmn in chapter 1 on FAA’s Traffic Management System and the
substaptial gains in operating efficiency achieved at O'Hare through improve-
ments in Air Traffic Control procedures and techniques.
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International Air
Service Relations

Essential Air
Service (EAS)

New Entrant
Access

On the basis of current FAA staffing standards, the increased level of
operations projected under elimination of the HDR would require
additional controller staff at ORD, JFK and DCA at a total cost of
approximately $1.44 million per year. No additional controller staff would
be required at LGA.

The framework of today’s international air service relations is the
Convention on International Civil Aviation, which to date has been ratified
by 162 States. ‘The Convention requires that the public-use airports of
each contracting State be open under uniform conditions to the aircraft
of all other contracting States. Slot allocations under the HDR, as well
as Departmental aviation practice, provide for consideration of reciprocity
when the U. S. considers foreign air carrier requests for siots.

The High Density Rule has not resulted in denial of access to foreign
carriers. However, the rule has imposed limits on domestic service, which
is an important source of feeder traffic for international service of both
U. S. and foreign carriers. Moreover, the unavailability of slots at
specifically desired times may have acted to restrain international
services. The absence of these hindrances is likely to result in new -
international service by U. S. and foreign carriers.

In the past the Department has withdrawn slots from domestic carriers
to provide for international operations of U. S. and foreign carriers at
Chicago O’'Hare. The number of such withdrawals has been capped by

~ law, while the Department has been granted authority by Congress to

grant exemptions to foreign carriers. If the HDR is kept in force, retention
of this exemption authority by the Department would obviate the need
to increase slot withdrawals from domestic carriers in the future.

The High Density Rule in the past may have served as a barrier to the

. provision of Essential Air Service to key communities, especially around

Chicago. However, under the exemption authority granted: to the
Secretary by Congress, virtually all demands for Essential Air Service
have been satisfied. If the HDR is lifted, Essential Air Service could

continue and there would no longer be a slot barrier to restrict EAS.. -

The High Déensity Rule has acted as a barrier to service by new entrant
airlines at the four HDR airports. New carriers have been unable to
assemble a sufficient number of slots during desirable time periods to
begin service. This reflects in pert the inability to purchase slot rights
from incumbent carriers, which may be concerned about the competitive
consequences of new entrant activity.

@
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Loss of Slot Value

>

Lifting the HDR would eliminate this barrier to new entrant activity.
At ORD and DCA, there may be short-term limitations on the ability of
new entrant airlines to assemble a viable number of gates. At LGA and
JFK, existing gate capacity appears sufficient to accommodate new
entrants.

Slots have value to air carrier and commuter operators because they
provide access to-a limited resource - the HDR airport - and the
opportunity to earn financial returns. Absent the HDR, slot value is lost.
Four measures of value are relevant: the economic value of a slot, its
sales value, its value as collateral for securing a loan, and its accounting.
or balance sheet value. The first three measures are variations on a single
theme, namely, the potential earning power of a slot for generating

_ positive economic returns. Balance sheet value rests on accounting

practices.

. To an incumbent airline, the economic value of its slots is the
discounted present value of the net profit stream from the fare
premium it is able to charge as a consequence of its'slot operations
at ORD, LGA and/or DCA (there is no clear evidence of a fare
premium at JFK). If the HDRis lifted, the carrier would still have
its operations, but could see its fare premium eroded by increased
competition. As noted earlier, the economic analysis of this study
assumes average fare reductions of 5 percent due to increased
competition once the HDR is lifted. This reduction in fares
represents the loss in the slots’ economic value, measured in
nominal (undiscounted) dollars per year.

e The sales value of slots is a function of a prospective buyer's
assessment of the incremental earning power (again based on

discounted present value) afforded by slot access, as well as the -

dynamics of the bargaining process. Sales values vary depending
on the number of slots involved, time periods when they can be
used, the particular HDR airport, and other determinants of .
earning power and risk. Obviously, eliminating the HDR
eliminates selling slots, though not the equipment, facilities and
other assets comprising a carrier’s operations at the airport.

e  The collateral value of slots depends on how they are appraised
by the lender, including a (probably hefty) discount to account
for risk. Slots per se would have no collateral value in the absence
of the HDR, though agam, the carrier's operations at the airport _
presumably would.

. The‘accounting treatment of slot value varies: some airlines carry
slots on their balance sheets at cost (bundled with gates and other
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. Local/Regional
Economic
Development
Opportunities

ALTERNATIVES
TO IMMEDIATE
ELIMINATION

assets), while others do not; some book the slots they bought but exclude
those obtained under grandfather provisions of the HDR. If the rule is
lifted, slots on the balance sheet would be written off to the extent they
have not already been depreciated.

" The impact of slot-value losses from elimination of the HDR would vsry

among individual carriers. It depends not only on the relative size and
importance of a carrier’s operations at the airport, but on that carrier’s
particular financial condition, risk exposure and business prospects.

Many of the public comments submitted to the Department on the HDR
pointed to the economic benefits that increased airport operations could
be expected to bestow on the local and regional economies. Such benefits
include more jobs and new opportunities for economic development and
investment in areas near the airport. They also include increased trade,
travel and tourism as a consequence of expanded service to and from
international markets by U. S. and foreign carriers.

Removing the High Density Rule would leave the market to balance
demand with capacity at the airports, subject to any traffic management -
constraints for ensuring safety. This would mark a major change in the
regulatory environment and require adjustments, some of which are

. difficult to predict, on the part of airlines, airport management and others.

An alternative for easing those adjustments is to phase out the HDR over

a time certain, such as 5 years. The likely effect of a phase out is to
stretch out the realization of the benefits and costs associated with
immediate elimination of the rule. A phase out could be implemented
by gradually reducing slot-controlled hours at the airport or by gradually
mcreasmg the number of slots to the point demand (or available capacity) -
is satiated.

Another alternative is to keep the rule but add some slots, either to the
point available capacity is fully allocated or specifically for the provision
of high-value services -- namely, long-haul, large-jet operations. This
type of operation typically generates large consumer benefits. '

Finally, short of lifting the rule entirely or adding more slots, there are
certain periods at each of the airports when operations are slack. The
HDR could be eliminated for those periods, allowing market forces to
determine the types of services offered.

Two points should be emphasized in considering these alternatives. First,
it is unlikely that fare reductions will occur unless that HDR is lifted or
a very large number of slots is added. Second, lifting the rule is likely

>
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to result in relatively greater peaking of demand, and thus in higher delay '
times and costs

Exhibit 4 summarizes the estimated impacts of the three alternatives.
As before, changes in operations, delays and net dollar benefits are
relative to each airport’s base case.

.Exhibit 4: Estimated Impacts of Alternatives to Inmediate Elimination of the HDR
1) @ - (&)
Phase Out the Rule Keep the Rule Lift the Rule
HDR Airport Over Time Certain- But Add Some During Certain
. ( 5 yrs. assumed) Slots Time Periods
1995 - 1999
" Chicago O'Hare (ORD) ] .
“Increase in Daily Operations 70 350 64 50 (Weekend)
+AAAW Delay per Operation (Min.) 14 29 14 12
+Net Benefit ($Mil./Year) ($73) $480 . - $388 - $6
Kennedy International (JFK)
«Increase in Daily Operations 6" 29 29 . 29 (Summer) |
AAAW Delay per Operaton (Min.) | 8 ' 4 12 10 .
+Net Benefit (§Mil./Year) . $5 (32) $22 $14
LaGuardia (LGA)
«increase in Daily Operations 24 120 .10 .| 50 (Weekend)
*AAAW Delay per Operation. (Min.) 12 23 11 10
Net Benefit ($Mil./Year) " ($15) ($87) (32) 86
Washmgton National (DCA) :
«Increase in Dally Operations ‘ 48 240 ' 96 20 (Weekend)
*AAAW Delay per Operation (Min.) 8 25 12 . 5
- *Net Benefit ($Mil./Year) ($15) (s184) ($40) C 80

Phase Out the Rule At O'Hare, the net benefit is negative initially as a result of short-haul
‘Over a Time Certain operations using smaller aircraft and a relative lack of high-value, long-
‘ haul services. By 1999, when the rule is lifted, net benefits turn positive

as higher value users -~ particularly international operations using large
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Keep the Rule But
Add Some Slots

Lift the Rule
During Certain
Time Periods

Other Changes

aircraft -- gain access. At LGA and DCA, the phase out has negative

benefits throughout. At JFK, the net benefit is neghg1ble

Additional airfield capacity is available at ORD and DCA. If slots were
added to fill that capacity, the net benefit would be significantly positive
at ORD due to the expected increase in commercial activity, particularly
wide-body operations involved in international travel. At DCA the net
benefit would be negative because the same. opportunities for operations
that yield higher-than-average benefits are not available. At JFK and
LGA significant additional capacity is not available to accommodate more
traffic without causing increased delays. An increase of 29 operations
‘per day at JFK provides a net benefit of $22 million per year, while a
modest increase of 10 operatmns per day at LGA produces a negligible
loss.

There is a considerable drop-off in operations during the period Saturday
noon through Sunday noon at ORD, LGA and DCA. Eliminating the rule
during this period has a small but identifiable net benefit at each airport,
with negligible effect on delays. At JFK there is no weekend drop-off
in operations, but there is a seasonal reduction in operations in the winter.
Eliminating the HDR in winter and adding slots in the summer produces
an identifiable net benefit.

Several modifications could be made to improve the effectiveness or
simplify administration of the High Density Rule in the event the rule is

.retained. These modifications are addressed in chapter 7.

*In addition to the incremental flights projected under the immediate elimi-

‘nation case, operations at ORD, LGA and DCA include an allowance for

growth through 1999. At JFK, added flights in 1999 are assumed equal to -
the number in 1995. See discussion of individual airports, chapters 3 - 6. :

@
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CHAPTER 1: EVOLUTION OF THE HDR AND
FAA’S TRAFFIC MANAGEMENT
SYSTEM

~ INTRODUCTION

On November 27, 1968, FAA adopted the High Density Rule (HDR) to limit daily and hourly
operations at five of the nation's most congested airports. The rule restricted the number of IFR!
reservations (slots) at. Washington National, Chicago O'Hare, New York’s LaGuardia and
Kennedy, and New Jersey’s Newark airports. Unlike previous policy under which air traffic .
control accommodated all carriers’ access requests, a flight at these airports could be operated
during the restricted hours only if the carrier had a slot for that period. .

Operations at the airports,2 known as High Density Traffic Airports, and the allocation of
commuter and air carrier IFR slots are regulated under Title 14, Part 93, Subparts K and S, of
the Code of Federal Regulations (CFR). For each airport, the rule imposes limitations (quotas)
on the number of slots allocated per hour, or in certain cases per half hour, for three classes of
users: air carriers, scheduled air taxis (regional carriers and commuters), and other operators
(general aviation, charter operators, military, and other nonscheduled operators). Exemptions
from the rule are permitted on occasion to deal with specific problems or emergencies. -

Since its implementation over 25 years ago, the High Density Rule has witnessed a transforma-
tion in both the airline industry and air traffic management: the introduction of wide-body and
jumbo jets in the early 1970's; airline deregulation in 1978; airline mergers, acquisitions and
growth in deregulation’s wake; growth in bilateral agreements and international service; the
emergence of hubbing in the late 1970's as a major operating practice of large carriers; the
introduction by FAA -of “flow control” as a process for safely managing demands on airspace
capacity; and the move in recent years by some carriers toward providing more point-to-point -
service. These events.in turn have played an key role in shaping changes to the HDR. -

This chapter talks about those changes. It begins with the factors leading to the initial imple- .
mentation of the HDR and describes the provisions of the original rule. It then discusses how
the rule has evolved in response to changes in the environment. Finally, it addresses the
development of FAA’s Traffic Management System (TMS) and the dramatic improvements that

Instrument Flight Rules (IFR) govern procedures for conducting aircraft operations during weather conditions
when the cloud ceiling is less than 1,000 feet and/or visibility is less than three miles, requiring certain aircraft-
separations and other operating standards. Visual Flight Rules (VFR) govern procedures for conducting flights
when the ceiling is more than 1,000 feet and visibility is three-miles or more. Airport capacity under VFR condi-
tions is generally significantly higher than under IFR conditions. "IFR" and "VFR" are also used by pilots and
controllers to indicate types of flight plans.

*Newark was exempted from the HDR in 1970 and remains so today (see p. 24).
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have occurred in air traffic management tools and techniques since slot controls were first
imposed. These improvements have implications for any reconsideration of the High Density
Rule.

FACTORS LEADING TO AND RATIONALE FOR
IMPLEMENTATION OF THE HDR

In the 1950's new aviation and weather forecasting innovations allowed air carriers to provide
service during poor weather conditions. This development, coupled with greater use of jet
aircraft, enahled commercial air travel to become more reliable, timely and efficient. Carriers
responded to growing demand by expandmg the range and frequency of their services. By the
1960's, demand for commercial air service had grown beyond most expectations, and delays due
to congestion were becoming commonplace :

_ By 1968, airports and airway systems were near saturation. Among the most congested airports
were O’'Hare, Washington National, Newark, Kennedy and LaGuardia. For example, reports
of extreme delays for aircraft en route to New York were common. On some days, air travel
between New York and Washington could take up to four hours. Likewise, both San Francisco
and Miami airports reported extensive backups as aircraft waited for clearance to take off for
New York.? Other ﬂxghts would never even make it to New York; they were canceled before
getting off the ground These delays and cancellations were costly-for both the airlines and
travelers

In the summer of 1968, rising demand, coupled with work slow-downs brought on by tensxons
between FAA management and air traffic controllers, led to a 30-percent increase in delays.®
Other factors blamed for the congestion problems ranged from over-scheduling by the airlines;
to limited airport capacity-and unlimited access by general aviation. The increasing level of
congestion had become unacceptahle to air carriers, air travelers and the federal government.
The long-term solution would be to increase airport capacity in critical areas. In the short run,
something else was needed to reduce congestion. Hence was born the High Density Rule.

THE ORIGINAL HDR

The original HDR designated Kennedy (JFK), O’Hare (ORD), LaGuardia (LGA), Washington
National (DCA) and Newark as HDR airports in Title 14, Part 93, Subpart K of the CFR, on
November 27, 1968. The rule limited the number of IFR slots per hour by category of user: air
carrier, commuter, and other. At JFK, only the peak evening hours of 1700 to 2000 (local time)

3John Saar, "Crisis of the Clustered Air,” Life, August 9, 1968, p. 38.
‘-Aviation: Slow Flights to Nowhiere,” Time, July 26, 1968, p. 73.
*Air Ihnspomtxaa of Ameries, The Airline Schedulmg Committee, Washington, DC, 1992.

¢ Aviation: Slow Flights to Nowhere,” Zime, July 26, 1968 p- 73.
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time, the exercises beca.me the scheduling comniittees' most effective tool in attempting to
achieve compliance.® Though useful, however, the exercises masked any real change in the
demand for slots. New entrants could obtain only small numbers of slots at each meeting. Slot
holdings therefore remained relatively stable over time, with limited opportunity for growth for
either incumbents or new entrants.

EVOLUTION OF THE HDR

The HDR has undergone many changes. Some modifications reflect general changes in the
airline industry; others were made to meet the unique demands of each HDR airport and its
market. The general modifications to the HDR, described below, fall into seven time periods:

Early Modifications, 1969-1972
Permanent Rule, Then Lull, 1973-1978
Airline Deregulation Act, 1978
Aftermath of Deregulation, 1979-1981
Interim Operations Plan, 1981-1984.
Buy/Sell Rule, 1985

Subsequent Modifications, 1986-Present

Early Modifications, 1969-1972

The HDR was set to go into effect on April 1, 1969, but general comments received by FAA before
the effective date resulted in additional changes to the rule, including delaying the effective date
from April 1, 1969, until June 1 of that year to allow carriers additional time to adjust their
schedules. Other changes included an increase in the hourly number-of slots at Kennedy from
80 to 90 to allow commuter and other operations during the regulated hours. The rule was also
modified to permit air carriers to operate "extra sections.” Extra sections minimized the negative
- consequences of the rule, particularly on shuttle services by, in effect, allowing a second aircraft
to operate in the same slot as the first as long as (1) the first aircraft had reached its passenger

capacity before all passengers had boarded and (2) the second aircraft was depa.rtmg for the same . '

destination.

When the rule became effective, FAA reiterated that it was a temporary solution and would
terminate on December 31, 1969, unless it proved to be effective in reducing congestion. By the
end of 1969 the rule had been in effect for only seven months, which did not provide FAA with
" significant time to review the rule's impact. Nonetheless, believing that the HDR had resulted
in decreased congestion, FAA extended it for another ten months with a new termination date
of October 25, 1970.- Although general aviation users felt that the HDR discriminated against
them, most air carriers supported the rule.

The frst ﬁgﬂﬁcmt modifications of the HDR occurred in October 1970. The situation at Newark
airport was unique. Unlike the other HDR airports, which suffered from air traffic congestion,
at Newark the primary cause of congestion was gate accessibility.. Because the HDR was

*Lapham, George. The Airline Scheduling Committee, November 1992.
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were regulated. At each of the other airports, however, the rule was effective from 0600 to 2400
hours (local time).

. Both FAA and the airline industry believed that the HDR was a short-term solution, pending
enhancements in airport capacity. Accordingly, the rule was to expire only eight months after
it took effect, although FAA indicated at the time that the rule would be extended if it resolved
congestion problems.

Slot Allocation .

FAA had hoped the airline industry would solve the congestion problems without its intervention.
When FAA decided to intervene, it wanted to minimize its role in the allocatxon of slots.” The
agreed-upon process was straightforward: allocation by scheduling committee.” At the time, '
no mechanism was created to ensure that carriers used the slots that were allocated to them.

Two scheduling committees were established at each HDR airport, one for air carrier slots and .
~ one for commuter slots (a total of ten committees). Each committee was charged with allocating
a fixed number of valuable slots based on unanimous agreement among its membership, which
was composed of those carriers authorized by the Civil Aeronautics Board to operate at the HDR
airports. Through the scheduling committees, air carriers and commuters consented to make
voluntary adjustments to their schedules to comply with the limits set by the slot rule. In the .
event of an impasse, FAA reserved the right to step in and administer the allocation process;

" the carriers therefore had a strong incentive to reach consensus.

Demand for Slots

Prior to the first scheduled meeting on January 27, 1969, each airline submitted its request for
slots. Since the airlines wanted to protect as much of their schedules as possible, the total
number of requests exceeded the limits set by FAA at each airport. After 31 days of intense
negotiation, an agreement was reached, but only after the airlines had made difficult schedule
changes, such as shifting some profitable operations to less desirable hours and canceling others. -

Once these initial allocations were made, committee meetings ran smoothly because only
marginal changes were at issue. Committee members nevertheless engaged in considerable
strategic behavior to protect their established slots at each airport. Airlines would routinely
request more slots than they actually needed, in some cases asking for additional slots while not
using all of the slots they already had and refusing to reduce their requests unless other airlines
- reciprocated.. In some instances when the use of wide-body aircraft freed up a smail number of.
slots, incumbent slot holders declined to relinquish their holdings. '

During the course of a given scheduling meeting, members took part in non-binding "exercises”
in which they considered difficult changes to their schedules if other carriers did likewise. Over

"After the scheduling committees’ allocations, carriers were permitted to transfer one slot for anot.her at the same
.airport.
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designed to deal with the problem of air traffic congestion, not individual airport capacity,
Newark became the only airport among the original five to be exempted from the rule. Newark
remains exempt and operates today as a non-HDR airport.

Permanent Rule, Then Lull, 1973-1978

In 1973, airport capacity enhancements appeared unlikely to be realized in the near future. FAA,
recognizing the lag time required for capacity expansion and the benefits gained from decreased
congestion and delays, extended the HDR indefinitely. From 1973 to 1979 no changes were made
to the rule, although airline deregulation in 1978 would lead to the need for additional modifica-
tions in the 1980's.

Airline Deregulation Act of 1978 and Jts Aftermath

During the first decade of the scheduling committees' operation, the airline industry was
relatively stable. With few new entrant carriers or mergers, slot holdings at the airports did
‘not change matterially and the scheduling committees functioned well enough to sustain the
voluntary committee system. When Congress passed the Airline Deregulation Act in 1978,

however, incumbent and new carriers could choose their markets and price their services
_ competitively to gain market share. A surge in new entrants serving the HDR markets eventn-
ally strained the voluntary slot-allocation system.

At first the influx of new entrants involved only a modest number of slot requests that did not

pose a threat to the voluntary allocation process. During the winter meeting of 1980, however,
- the committee system encountered its first impasse. New York Air, then a new entrant carrier,

announced plans to start shuttle service between Washington and New York. In order to provide

this service, New York Air required slots at both DCA and LGA throughout the day. The impasse

centered on DCA: New York Air demanded 20 slots, all at peak hours, and was unwilling to
" reduce its request, while incumbent carriers were unwilling to make difficult schedule changes
to accommodate what they considered to be an unreasonable demand. Texas International
Airlines, an existing regional airline and New York Air's parent company, also was negotiating .
new service to New York City and Washington and applying for new slots. Those slots could
conceivably be transferred to New York Air after the winter meeting.

.FAA was advised of the impasse on October 14, 1980, and acted to resolve the matter. It based
its allocation upon an incomplete exercise from the winter 1980 committee meeting, which had
resulted in no changes in slot holdings. FAA assigned 18 slots to New York Air -- a number the
carrier had prevmusly refused to accept - thereby forcing the other airlines that had participated
in the winter exercise to reduce their slots. The 18 slots granted to New York Air constituted
the largest number ever assigned to a new entrant carrier since the slot rule had come into force
in 1969. Following FAA's intercession, carriers became hesitant to take part in allocation
exercises for fear that their willingness to consider adjustments might prove detrimental in the
event of an impasse. As a consequence, the voluntary scheduling committee system ceased to
function effectively. Members became increasingly unwilling to consider any schedule changes,
and there were frequent calls for FAA to join in the meetings and direct a solution when
necessary. FAA subsequently issued a Notice of Proposed Rulemaking to consider alternative

—_—
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methods of slot allocation, including allocation by FAA, by auction, and by scheduling committee.
This proposal never bore fruit, however, due to the effects of the Professional Air Traffic
‘Controller Organization (PATCO) labor action in 1981.

Interim Operations Plan (IOP), 1981-1984

On August 3, 1981, the same day PATCO planned to begin its labor action, FAA issued Special
Federal Aviation Regulation (SFAR) 44 to establish provisions for the Air Traffic Control System -
during the emergency conditions. SFAR 44 allowed FAA to activate the National Air Traffic
Control Contingency Plan, later known as the Interim Operations Plan (IOP). Over the next
three years, in order to handle the lasting effects of the PATCO action, FAA issued SFARs 44-1
to 44-7. These regulations superseded the HDR. FAA identified 22 airports, including the HDR
airports, that were required to reduce scheduled operations to 80 percent of the levels published
in the Official Airline Guide on September 1, 1981.

Because the 1OP forced major schedule changes at the HDR airports, FAA approved two .
measures intended to rectify schedule disruption: (1) Trial "Slot Exchange Agreement" and (2)
Allowance of over-scheduling in IFR conditions. Both measures constituted departures from
previous allocation procedures. FAA also modified the IOP to allow additional slots to be
allocated to new entrants and incumbent carriers. These modifications included ‘the first .
utilization requirement to reallocate "underutilized" slots ~ slots not used 70 percent of the time
on average. Random drawing (lottery) also set aside 20 to 40 percent of the first-choice slots for
new entrants. Even with these new modifications, pressure existed to increase flexibility to
handle seasonal changes in ﬂ.xght schedules.

The modification concerning the Slot Exchange Agreement permitted slots to be bought, sold, .
or exchanged for any consideration. This modification was subsequently extended to accommo-
date the transfer of Braniff slots allocated by lottery after Braniff ceased operations. Initially
under the Slot Exchange Agreement, slot exchanges took place only during scheduling committee
meetings. To preserve anonymity, carriers wishing to acquire or trade specific slots would submit
their proposals to the committee chair. Upon review, the chair would determine matches and
‘announce the results at the meeting. This procedure was repeated until the participants were
satisfied.

To make the process more market-oriented, FAA sanctioned a rule authorizing the purchase and
sale of slots for a 42-day trial period. The rule permitted airlines to buy or sell slots for any
consideration. All exchanges were subject to FAA review and acknowledgment. Although most
carriers voiced strenuous objections to the buy/sell experiment, a number of carriers embraced
‘the new trading mechanism. In total, 248 slots were traded with prices reportedly ranging
between $12,000 and $500 000 per slot.” Carriers soon came to regard the mechanism as a
measure of slot demand.* :

®Prices during this period may have been low due to the uncertainty associated with an expel;imental program.

"“DOT. Secretary’s Task Force oa Competition in the U.S. Domestic Airline Industry.
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Under the IOP airlines were allowed to schedule operations in excess of their IFR slots under
the assumption that they would encounter VFR conditions most of the time, when extra flights
could be accommodated at restricted airports. During IFR conditions, however, they would have
to cancel or divert flights in excess of their IFR slot allocation. Several air carriers elected to
take the risk. ‘Many carriers engaged in the practice of scheduling "ghost flights" to increase
their percentage shares artificially. These flights could appear in the Official Airline Guide, but
would neither appear in reservations systems nor actually be flown. It became common to find
unbalanced schedules at many airports, i.e., more arrivals than departures, or vice versa.

On March 29, 1983, while the IOP was in effect, FAA issued a Notice of Proposed Rulemaking
to rescind the rule completely at all of the restricted airports. Based on information gathered
during the rulemaking, however, FAA instead reinforced the HDR by adopting the Interim Final
Rule. This rule, adopted March 3, 1984, changed the restricted hours at O'Hare to 0645-2115
hours and redistributed the number of slots for each user class by hour. Between 1981 and 1984,
FAA gradually.removed all restricted airports from the IOP; the ongma.l four HDR airports,
however, remained regulated.

In the summer of 1983, after access was no longer controlled by the IOP and JFK was again
subject to the HDR regulations, the scheduling committee was unable to voluntarily agree on
the summer allocations and submitted allocations that were not in compliance with the HDR.
FAA indicated that although the allocations were not in compliance, they were in "substantial
compliance” with the rule, and neither approved nor disapproved them. This process of accommo-
dation, not found in the regulation, gives FAA additional flexibility with respect to the HDR slot
limits. FAA would again grant "substantial compliance” at JFK in the summers of 1984 and 1985
and at LGA in the spring of 1984, when the scheduling committees for both commuter and air
carrier operators were unable to agree voluntanly on slot allocations.

Buy/Sell Rule, 1985

Shortly after FAA lifted ‘the IOP restrictions, the scheduling committees were restored. Inboth
1984 and 1985, however, the committees at the four HDR airports were deadlocked. In addition
to this development, slot holders did not appear to be making effective use of their slots, and’
special types of services — Essential Air Service (EAS)," international service, and new entrants -
needed a mechanism by which to ensure continued access to HDR airports. It was apparent to
both FAA and the carriers that the method of slot allocation had to change.

In two NPRMs (#84-6 and #84-7), new provisions for allocating slots in a fashion similar to-the
method used in SFAR 44 were suggested -- specifically, those allowing slots to be bought, sold,
or leased. The airline industry was divided on the issue, and several concerns were raised: that
buying and selling slots would concentrate the available slots with the more affluent holders;
that incumbent carriers holding slots might receive undue economic benefits; that new carriers
might find it difficult to acquire slots; that higher costs could raise fares; and that service to small
communities could suffer.

"’EAS carriers are those participating in the Essenual Air Service program established at the end of domestic.route .
regulation to ensure that deregulation did not result in the loss of air service to small communities.
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After significant debate over a two-year period, FAA adopted the Buy/Sell rule by amending Title
14, Part 93 (Subpart S) on December 16, 1985. The rule permanently allocated to operators those
slots held on this date (the grandfather clause). With the exception of the actual provision to
buy and sell slots, which became effective April 1, 1986, the regulation took effect on January
21, 1986. The regulation allowed slot holders to trade domestic slots for any consideration,
* subject to FAA acknowledgment. This change fundamentally altered slot allocation mechanisms
by taking them out of a more public domain and putting them into a private context between
individual entities. The practical result was the introduction of a series of refinements to each
aspect of the allocation mechanism (allocation, exchange, return and withdrawal) through the
Buy/Sell rule and other regulations to accommodate these needs Exhibit 1.1 summarizes the
key provisions of the Buy/Sell rule.

’ Exhibit 1.1: Key Provisions of the 1985 BuﬁlSell Rule u

« Allocated those slots held on December 16, 1985, to the operator (grandfather clause).

e Permitted any person to buy, sell, trade, or lease domestic slots.

« Established a minimum 65-percent utilization requirement on domestic slots (measured

over a two-month period). '

« Allocated new domestic slots through a lottery, reserving the first 15 percent for new entrants.

Tagged all slots with a priority withdrawal number, to be withdrawn when slots were needed for
EAS and intemational use.

Established a mechanism for allocating slots for EAS and international use or other operational
reasons designated in the rule.

Exempted carriers holding eight or fewer domestic slots from slot withdrawal.

Allocated international slots within two hours of the requested times at ORD, and when available
at JFK.

Restricted the transfer of intemational siots.

—— — am—
e —_—
— —— — ——

The allocation mechanism, excluding the one-time grandfather allocation, was refined to
accommodate EAS, international, and new entrants. EAS and international service were given
preference by allowing them to request slots necessary to support service. Remaining slots were
then made available to new entrants through a lottery system. Any slots remaining after the -
new entrant set-aside were made available to incumbent carriers, again through a lottery.

Also new in 1985 was a liberalized exchange system that allowed slot holders to buy, sell, and
transfer domestic slots. In effect, this provision was designed to allow a market to be created
by slot holders. This provision did not apply to the special types of slots carriers had obtamed
through the preferential system.

The Buy/Sell rule also implemented a "use or lose" provision. This provision required that
carriers use their domestic slots at least 65 percent of the time over a 2-month period. New
entrant slots were also subject to the 65-percent requirement, but only after a 90-day grace
period to allow for service start-up. International slots were exempted, but had to be returned
if not used for more than two weeks. Failure to comply with this provision was cause for FAA
to withdraw the slot from the slot holder. Since the introduction of the use-or-lose provision, -
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FAA has withdrawn only 42 slots (less than 0.1 percent of the total available), 33 of which were
withdrawn in a single year (1987).

In June 1986, FAA again modiﬁed the rule when it:

o Allocated slots on a seasonal basis at JFK and ORD to preservé international service that
must meet scheduling requirements at other destination or departure international
airports.

. A].lowed carriers to designate seasonal slots at JFK.

e Waived the utilization requirement when conditions exist that are extraordmary and
beyond the carriers' control

¢ Reserved 25 percent of the lottery slots for new entrants.
. Allocated slots in low-demand periods by request.

Since the implementation of the buy/sell provisions in 1986, the holder and operator of a slot are

no longer necessarily the same entity, as had been the case prior to 1986. FAA data show that

the percentage of slot holders that are also operators has declined steadily, while both the

percentage of slots leased by holders to other carriers and the percentage of slots held by banks

or other financial institutions pursuant to financing arrangements has increased. For example,

by 1990 2.9 percent of all slots were leased and 5.0 percent were held by banks and other
financial institutions, leaving about 92 percent both held and operated by the same carrier. By
1993, slots under lease had increased to 4.3 percent of the total, those held by banks and other-
financial institutions had risen to 10 percent, and the share operated by the carriers holding
them had declined to about 86 percent.

Subsequent Modifications, 1986-Present

Two major changes to the HDR during the late 1980's and early 1990's addressed (1) the type -
of aircraft allowed to nse commuter slots and (2) access to slots by new entrant and limited
incumbent carriers. In August 1989, FAA redefined commuter slots to allow their use by
turboprop aircraft with a maximuimn seating capacity of 74 and by turbojets. with fewer than 56
seats. In 1992 FAA addressed the new entrant and limited incumbent slot acquisition mecha-
nism in an effort to improve access for such carriers. Under the new mechamsm, new entrants
and limited incumbents would be allowed to select slots until they were satisfied oruntil they
acquired 12 slots at the given airport. Incumbent carriers could then select from.the remaining
. slots but were required to return the selected slot at the next lottery. Because of the special

priority, many limitations were placed on the use and transfer of such slots. To date, FAA has
not held a lottery using the new preferential allocation method. :

As part' of the same initiative and in order to increase slot availability, FAA increased the
minimum slot utilization requirement from an average 65 percent during a two-month reporting
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period to at least 80 percent.” As in the past, FAA recognized that conditions beyond the

carriers’ control could affect utilization. This was reflected in a statement of policy, issued on
" January 5, 1993, in which FAA exempted carriers from the 80-percent reqmrement for slots that
- are affected by FAA’s new delcmg program. _

On October 27, 1993, iegislation was signed to restrict FAA from withdrawing domestic slots
from U.S. carriers for international operations above the number of slots withdrawn as of October
31, 1993. The law directly affected O'Hare, which to date is the only HDR airport at which
withdrawals for international operations have occurred.

Most recently, the Federal Aviation Administration Authorization Act of 1994 (P.L. 103-305) gave
the Secretary of Trans Bortation authority to grant exemptions to the HDR for EAS operators
at ORD, JFK and LGA.™ It also continued the limit on withdrawals for international operations
and authorized the Secretary to grant exemptlons, except at DCA, for air carriers to provide
foreign air transportation as long as (1) a slot is not withdrawn from a carrier at O'Hare to be
allocated to another carrier to provxde foreign air service, and (2) the slot is not awarded to a

_ foreign air carrier when U.S. carriers-are not given the same right of access in the foreign
carrier's home country. The Secretary also has authority to grant exemptions for new entrants
at the HDR airports with the exception of DCA. At DCA, exemptions may be granted by the
Secretary for carriers which' already hold or operate slots with Stage 3 aircraft under the
following circumstances: the slot limit applicable to the period 7 a.m. to 9:59 p.m. is not .
exceeded; hourly limits are not increased by more than two operations; the slot granted is not
withdrawn from another air carrier; and the total amount of aircraft noise at the airport would
‘not be increased. Lastly, the act requires the Secretary, based on the results of this study, to
initiate by August 1, 1995, a Notice of Proposed Rulemaking to consider changes to the High
Density Rule. Excepting EAS exemptions, all exemptions will expire when FAA issues a final
rule.

AIRPORT-SPECIFIC PROVIS_IONS

The HDR governs access at all four HDR airports, and the basic provisions of the rule apply to
each. In addition, there are airport-specific provisions pertaining to the (1) hours during which
access is controlled, (2) number of slots and (3) share of slots for each user class. The provisions
reflect the unique characteristics of each airport, such as runway capacity, peak travel times,
amount of international and domestic traffic, and local restrictions due to noise or maximum
nonstop flight distances. While the hours and number of slots vary significantly and certain other
distinctions exist, the differences do not mean that four completely different rniles exist. The
"general HDR structure, allocation mechanisms, and ovenught/momtonng processes described -
earlier are consistent across all four airports.

*This provision is also known as the "use-or-lose” pﬁﬁﬁom

por further information, see DOT Orders 94-1047 and 94-11-12.
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Slot limitations by user class are strictly observed for certain designated hours, which are
summarized below. During the non-designated hours of the day, the total scheduled operations
may not exceed the total hourly limit at each airport.

Exhibit 1.2: Restficted Hours and Number of Slots at the HDR Airports Today
JFK
LGA ORD' DCA
— L . 1500 1600 1700} 1800} 1900
- 0600-| 0645-| 0600-| 1500-
Restricted Hours 2400 | 2115 | 2400 | 1959
User Class:
Air carriers 48 120 a7 69! 74! 80! 75} 63
| commuters 1 14 25 1 15! 12 13! 10! 12
[ other __ _ __ ] __e| ol 2] | 2% 2f o 2 2
Hourly Total  _ _ _ __ | 881 1551 el _ 1 86, 88 93 LI -
Daily Total 1,224 2,250T 1,116 431
'Slot alocation to each class of user varies by bme of day, although the total allocation does not exceed 155 slots per hour.
*Includes 2 additional Commuter slots for aircraft with STOL (short take-off or landing) equiprnent.

In addition to differences in restricted hours and number of slots, there are differences among
airports in how slots are characterized and how they must be used. A slot may be granted for
an arrival or for a departure, or it may be non-directional, meaning the carrier can use it to
conduct either an arrival or a departure. Most slots are non-directional, although all slots at
LGA and summer air carrier slots at JFK are specified as arrival-only or departure-only. At ORD'
and LGA, slots must be scheduled within 30-minute periods, as is the case for summer air carrier
slots at JFK. In all other cases at JFK, and for DCA, slot periods are 60 minutes long. Also, the
season for slot definition varies by airport. In most cases slots are valid year-round. At JFK,
however, air carrier slots are seasonal and are valid for either the summer or winter period.
Additional airport-by-airport provisions are as follows.

LG4

The restricted hours at LGA span the entire traveling day, covering the period from 0600 to 2400
hours. All slots are year-round and are designated as either arrival or departure; flights must
be operated within 30-minute slot periods. The only international destinations from LGA are
Canada, the Bahamas and Bermuda because of customs and immigration pre-clearance programs
that exist at those locations. The Port Authority of New York and New Jersey, the airport- -
manager, limits non-stop flights to and from LaGuardia to 1,500 miles, except for flights to and
from Denver. '
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After the Buy/Sell Rule was adopted, FAA accepted individual allocations that exceeded the 30-
and 60-minute limitations under the “substantial comphance practice, provided that allocations
do not exceed the total slot allocation dunng the day."

ORD

Slot allocation to each user class at ORD varies by time of day, although the total allocation does
pot exceed 155 slots per hour. On average, air carriers are allocated 120 slots per hour, commu-
ters receive 25, and other types of operations, such as general aviation, charter, and military,
are allocated 10 slots. In sum, there are 2,250 slots available during the restricted hours of the
day. Section 329 of Public Law 103-122, which was signed by the President on October 27, 1993,
"limits the number of domestic slots that may be withdrawn from U.S. carriers for allocation for
international operations to the number of domestic slots withdrawn as of October 31, 1993.

Also, under a provision made permanent in 1992, carriers at ORD are permitted to use jet

- aircraft with a passenger capacity-up to 110 seats and a 126,000-pound takeoff weight limit (to
control the size of the aircraft) in up to 50 percent of commuter slots, provided they bave
permission from FAA.

DCA

FAA managed the operation of both DCA and Dulles Airport at the time the HDR was imple-
- mented. Among provisions instituted under FAA’s stewardship of DCA were certain restrictions
on aircraft noise and a perimeter rule lmntmg non-stop service to points within 1,000 miles of
the airport. The goal of this latter provision was to divert additional traffic to Dulles, which was
not fully utilized.

In 1986 Congress passed the Metropolitan Washington Airports Act, which transferred control
of DCA and Dulles airports from FAA to the Metropolitan Washington Airports Authority. -
Today, all slots at DCA are year-round, non-directional slots, with the requirement that flights
be operated within the allocated 60-minute slot time. Virtually the entire traveling day is
restricted, from 0600 to 2400 hours. The number of hourly slots is limited to 37 for air carriers,

- 11 for commuters (plus 2 additional commuter slots for aircraft with STOL equipment), and 12
for other users, for a total of 62 slots per hour or 1,116 per day during restricted hours. In
addition, only Stage 3 aircraft meeting defined decibel ratings can operate between the hours
of 2159 and 0700. Under the current perimeter rule, only non-stop ﬂlghts of less than 1 250
miles can use the airport.

1sSubstantial compliance” continues to be used at LGA and JFK to deal with over-scheduling.
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As indicated earlier, the HDR is in force at JFK from 1500 through 1959 hours and the effective
period for slots is seasonal, either summer or winter. Generally, the slots are for 60 minutes
and are non-directional. The exception is that summer air carrier slots are allocated on a
30-minute basis and are treated as either arrival or departure slots. There is a provision for
withdrawal of domestic slots to satisfy international demand pursuant to bilateral agreements,
but to date no such withdrawals have been made.

IMPROVEMENTS IN AIR TRA FFIC CONTROL
TOOLS AND TECHNIQUES

Since 1969, when the slot rule was implemented as means to reduce congestion, air traffic control
(ATC) has changed dramatically. The implementation of sophisticated technology and traffic
management initiatives has not only helped to ensure operational safety, but greatly enhanced
the efficiency of the air space system. This ability of FAA's traffic management system to achieve
efficiency improvements ~ with no compromise in its priority concern for safety —is an 1mportant
factor in considering the HDR.

Evolution of the Traffic Management System AY

The sophisticated TMS in place today is largely a result of two events: the Airline Deregulation -
Act of 1978 and the PATCO labor action of 1981. Airline deregulation was sxgm.ﬁcant because
it permitted new and incumbent airlines to enter markets and schedule activity in a h.lghly
competitive manner. Unrestricted market entry/exit fostered the creation of new air carrier
services, as well as additional service by incumbents, resulting in competition for market
supremacy. This placed pressure on the ATC system by exacerbating the peaking of operations
in high-demand markets and sparking significant increases in delays. It was not until the
PATCO labor action in 1981, however, that the real catalyst emerged for the implementation
of today’s TMS. The PATCO labor action forced the use of demand-managenient techniques due
to a shortage of personnel qualified to operate the system. . ‘

During the 1960's and 1970's delays were managed with airborne holding. Managing airborne
delay through the creation of holding stacks became increasingly complex and difficult, however,
given the level of radar technology available at the time and the personnel-intensive nature of
the airborne process. Moreover, managing excess demand "in the air" was becoming costly to
the airlines, which were faced with escalating fuel costs. Following the PATCO labor action,
delay management was changed from an airborne holding process to a ground holding approach,
which became commonly known as “flow control” but is more appropriately addressed as traffic
management.

Traffic management operates on the premise that the most effective way to ensure that the
number of aircraft destined for any location does not exceed the capability (personnel and
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equipment) available to hand.le them, is to hold the aircraft on the ground at the originating
station and assign a departure/release time that limits demand to a manageable number at the
destination station. In 1994 the traffic management function was relocated from FAA Headquar-
ters to a separate facility in Herndon, Virginia. This facility is the center of the national traffic
management system, with formal ties to the air route traffic control centers and terminal area
FAA air traffic control facilities. The entire relationship of ATC facilities, programs and
processes comprises today’s TMS.

The basic mechanism of TMS is the "ground delay program.” This program redefines specific
departure times for flights to match the demand at an airport, or in a sector of the airspace (en
route or terminal), with operational limits defined for a given set of conditions. Three types of
ground programs are in use:

) Select (CT) -- Selected flights, individual time assignment
. General (FA) -- Fifteen minute block delay factors
. Combination (CT and FA)

Other initiatives now utilized as part of TMS also include:

. Preferred Routes

. National Route Program

. Managed Arrival Reservoir

. Limited Airborne Holding

. Special Event Programs .

e Airport Reservation Office

. Sector Traffic Management Program (STMP)

. Severe Weather Management

. Severe Weather Avoidance Plan (SWAP)
. Departure Flow Management

. En Route Flow Management

. En Route Spacing Program (ESP)

. Miles-in-Trail and Altitude Restriction

e - Arrival Flow Management

‘e Arrival Sequence Program (ASP)

e  Enhanced Traffic Management System (ETMS)

All of these programs are available to assist in the management of demand to prescribed limits
of any element of the national ATC system in order to ensure operational safety.

* The High Density Rule
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For individual airports, the definitions of the operational limits for ensuring safety represent
system capabilities associated with regularly occurring conditions. The limits are referred to
as the "operationally acceptable level of traffic (OALT)" for sectors in the en route environment,
and as the “airport acceptance rate (AAR)” in the terminal environment. Both limits are defined
to reflect various conditions such as staff availability, staff experience, equipment outages,

' operational configurations, weather, traffic complexity, aircraft performance, and other factors.
The establishment of an OALT/AAR defines the highest level of acceptable traffic for a given set
of operating conditions. :

Improving Operational Efficiency

Increasing the operational levels of an airport is the only means by which additional scheduled
traffic can be accommodated. Such increases can result from ATC operational, procedural, or
technological improvements; new runways; and/or elimination of artificial restraints on capacity.
The effect of any one or a combination of these actions would have to be an increase in the OALT
or AAR to permit an increase in operating efficiency, Le., an increase in the number of scheduled
operations and/or a reduction in delays.

Chicago O'Hare provides a good illustration of how improvements in ATC operations can increase
efficiency. ORD is a key cog of the nation’s air transportation system. It processed the largest
number of operations among all U.S. airports in 1994, and serves as a major hub for two of the
nation’s leading carriers, American and United. Working with airport management and the
airlines, ATC implemented several initiatives, such as the use of automated pre-departure
clearances, elimination or reduction of static miles-in-trail restrictions, use of triple arrival and
departure runways, and realignment of the airspace, to bring about large reductions in the rate
of operational delays, a benchmark measure of efficiency that tracks the number of delays of 15
minutes or more per 1,000 operations.’ '

Exhibit 1.3 on the next page shows the large reduction in the delay rate that occurred over the
period 1989-1994. The vertical bars represent total operations per year; the line traces the.
annual rate of operational delays. As indicated in the chart, the delay rate declined by nearly
70 percent, from 88 in 1989 to 27 in 1994. This was accomplished in the face of a 12-percent
increase in annual operations, from about 788,000 in 1989 to nearly 882,000 in 1994.

"Basically, a "delay” is counted whenever 15 minutes or more elapses from the time an aircraft leaves the depar-
ture gate until it lifts off the runway, after allowing for a standard taxi time. Because of g:und holds, arrival
delays are possible but rare, and are largely reflected in departures. The distinction is whether a delay is attrib-
uted to conditions at the departure airport or at the destination airport. The delay time of 15 minutes was the.
threshold originally used as a basis for imposing the HDR. Today, less than one percent of total system operations
experience air traffic control delays. .
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TMS and the SIqt Rule

~ One probable outcome of lifting or relaxing the High Density. Rule is a significant increase in the
volume or peaking of traffic. From a safety standpoint, this is inconsequential to TMS. Even
if demand on the system increases as a consequence of lifting the slot rule, TMS permits the
gystem to accommodate only a certain amount of traffic in order to ensure operational safety.

Scheduling flights beyond operable capability may result in greater delays, but operahonal safety
concerns will not be exceeded.

The evolution of the traffic management process to its current form reflects a level of assurance
for ATC personnel that traffic levels at any point in time or location will not exceed the capability
.of the system. The HDR is not a relevant factor, since the traffic volume limitations imposed
by the slot rule are secondary to the restraints on demand mposed by TMS. ‘It is TMS - not
the High Density Rule - that ensures the safe operation of the air traffic system.
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CHAPTER 2: ALTERNATIVES CONSIDERED
| AND METHODOLOGY

To assess the potential consequences of modifying or eliminating the HDR at each airport, a
methodology was developed to analyze and compare the impact of alternatives to the current
rule on consumers, airlines and other users, the air traffic service, the airport and its surrounding
community. The Department’s study team included members from the Office of the Secretary
and the Federal Aviation Administration. Contractors (GRA, Incorporated; Apogee Research,
‘Inc.; Conway Consulting, Ltd.; Harris, Miller, Miller, & Hanson; and Benn Associates, Inc.)
prowded technical support. Addmonal details on the analytic concepts and procedures used in
the study, as well as background information on the implementation and administration of the
HDR, are provided as technical supplements to this report. The full set of the noise analyses
_conducted as part of the study also is provided as a technical supplement.

ALTERNATIVES CONSIDERED

Exhibit 2.1 summarizes the alternatives and key variables analyzed in the study. There are
some variations among the HDR airports; those are described in detail with respect to the
individual airport, chapters 3 through 6. In addition, other potential changes to the rule that
would apply across all of the airports are presented separately in chapter 7.

— ———— —
Exhibit 2.1: Alternatives Considered H
HDR Alternative
Base Case: -
Key Variable No Change Lift the Rule Phase Out the Keep the Rule | Lift the Rule for
in HDR Immediately Rule Overa Time | But Add Some Certain Time
: Certain Slots Periods
i Chaﬁge in Peaking No Yes Y‘:;‘:ts Egﬂtqf No No
Additional Flights/
Change in Composition . No Yes Yes Yes Yes
. Yes, at End of
Change in Fares No Y_es Phase out No No

Analysis of each HDR alternative is relative to the “Base Case,” which assumes that no changes
are made to the HDR, and that the observed number of operatlons, their composition and
peaking characteristics also remain unchanged. In addition, it is assumed that the industry
structure - as revealed by yields in the markets involved - remains invariant. Data for the base

case at each HDR airport are as of August 1993, the most recent period for which complete-
information was available when the study began.

In assessing the impacts of each alternative on operational delays, economic benefits and costs,
and exposure to aircraft noise, the study assumed that the change in the rule is made “overnight.”

a
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As a result, none of the “players” — consumers, airlines, the airport or Air Traffic Control - would
have time to adjust to the new set of circumstances. Any adjustments that these players might
make in their behavior over time — e.g., new air traffic control procedures, new policies for.
canceling flights deployed by air carriers - are not included in the analysis. This assumption
is not likely to affect adversely the economic impacts estimated in the study. While it is true
that all of the players would have incentives to change their behavior to mitigate the costs of
a change in the rule, any options they might choose will also have costs associated with them.
For example, if an airline chooses to cancel a flight during bad weather, it and its passengers
experience some costs, if only due to inconvenience. The analysis assumes that the costs of such
actions are equal to the delay costs which otherwise would be incurred.

Lift the Rule Immediately

The first alternative considered assumes that the HDR is eliminated immediately and access
to the airport is no longer regulated through “slots.” Instead, access is determined by market
forces, with users free to arrive at and depart from the airport in the same way they do at non-
HDR airports in the United States. Under this scenario: .

. e The number of operations at the airports increases as incumbent carriers and new

entrants provide additional service. At one airport (DCA), there also is a slgmﬁcant
increase in general aviation operations.

e The composition of the operations at the airport changes depending on the types of
services and, therefore, the aircraft utilized. This change in the mix of operations in turn
affects the airport’s capability to process traffic due to different separation standards for
heavy and large jets and prop aircraft.

e Usershave the opportunity to reschedule their flights to more desirable periods of time.
The HDR has the effect of leveling operations over the day; this restriction would be
eliminated in the absence of the rule. As a result, operations become more concentrated
or "peaked” during certain time periods.

 Air fares decline as a consequence of increased competition at three of the four airports.
Based on empirical studies, it is assumed that fares decline by an average of five percent
at ORD, LGA and DCA, but remain unchanged at JFK. -

" Phase Out the Rule Over a Time Certain

The second alternative considered phases the rule out over a fixed period instead of lifting it
immediately. For the purpose of this study, the phase-out period is assumed to be five years.
A phase out could be implemented by (1) gradually reducing slot-controlled hours or (2) gradually
increasing the number of slots to the point at which demand is fully satisfied or available capacity.
is fully allocated. For analytic purposes the study used the latter approach. The number of slots
added in each year is the estimated number required to account for the increased new services
. desired by various users, plus any normal growth in existing services. At the end of the phase-
out penod the rule is lifted, as in the immediate elimination case.

The High Density Rule
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Impact was examined for two periods: the first year of phase out and the fifth year, when the
rule is eliminated. In the initial year there is a change in operations and a change in the
composition of the flights operated at the airport. However, there is no change in the peaking
of operations since slots are presumed to be added in those time periods that minimize delay,
just as they are today. Further, because the number of slots added is not sufficient to alter the
market structure at the airport, no fare reductions occur. By the fifth year, however, the level
of operations and patterns of service are similar to those under the immediate elimination case.
* Thus, peaking increases and fare reductions occur.

Keep the Rule But Add Some Slots

Under this alternative the HDR remains in effect, but a nnmber of slots are added either to bnng
operations up to the airport’s balanced airfield capacity' (ORD and DCA) or, where capacity is
constrained, to accommodate key demands (LGA and JFK). At the latter two airports a "reason- -
able” number of slots are added to accommodate high-priority users including international
operations. Because the HDR remains in force and the relatively modest changes in operations
under this alternative do not affect industry structure, there is no significant change in the
peaking pattern of operations, nor any reductions in fares.

Lift the Rule tar Certain Time Periods

There appear to be certain time periods when the HDR may not be necessary. For example,
during the weekend period from noon on Saturday to noon on Sunday, a considerable fall-off in
operations occurs at ORD, LGA and DCA. At JFK, there is a fall-off in operations in the winter.
The HDR could be lifted during these periods of slack demand. Under this alternative the
number and composition of operations change, but not to an extent that substantially changes
the market structure or level of peaking. No fare reductions occur.

OUTREACH

To gather information on the effectiveness of the HDR and potential alternatives to the rule, the
Department requested public comments through an open docket during two periods: April 1 to -
May 27, 1994, and October 19 to November 23, 1994. More than 100 comments were submitted .
in response. In addition, in the fall of 1994, the Department held six public meetings (one
afternoon and one evening session) in each of the three HDR cities: Washington, D.C., on October
19; New York City on October 21; and Chicago on November 17. The comments provxded in
response to these outreach activities reflected a wide range of views on the economic and
environmental impacts of the rule, as well as whether and how the rule should be eliminated
or changed. '

'Balanced airfield capacity is defined as the sum of the engmeered performance standard capacities of the airport
to process trafficin particular weather/configuration combinations, weighted by the percent of time such combina-
tions occur.
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KEY VARIABLES AND METHODOLOGY
OF THE ANALYSIS

Exhibit 2.2 on the next page summarizes the variables treated in the analysis of the HDR, while
Exhibit 2.3 on page 43 provides an overview of the procedures applied in examining HDR
alternatives. For each alternative, the number of operations, their peaking pattern and their
-composition are specified. Specification of these "schedules” of operations means that each flight
is "slotted" into a particular time period. These schedules drive the noise, delay and economic
models. For example, the change in the times of operations and the types of aircraft used has
a direct impact on the noise contours at each airport. These impacts are examined using FAA's
Integrated Noise Model (INM), which provxdes estimates of noise-affected populations and other
measures of noise impact.

The same "schedule" is also used to examine the delay consequences of each of the alternatives. -

_The Delay Simulation Model used in the study attempts to process all of the scheduled operations
regardless of weather conditions and runway configurations at the airport. An important feature
of the delay model is the linkage between arrivals and departures. In those cases when sched-
uled arrivals are delayed, there may be consequential delays for departures. The same schedule
also has a direct impact on economic benefits. These benefits depend on the size of aircraft and
number of passengers on board for each operation. Both consumer benefits and the cost of
prov1d1ng the services are affected by these two variables. Furthermore, the schedules have
another impact on consumer welfare. The greater the number of flights in a city-pair market,
the more likely it is that consumers will be able to fly at the most desirable times. . As schedules
change, this consumer benefit is also affected. Each key feature of the methodology is discussed
below.

Additional Flights and Change
In Composition of Flights

For each airport a best estimate was made of the changes in the pattern of service which would
occur under each alternative. These estimates are “snapshots” of the pattern of service; no long-
term forecasts were developed in the study. There are five general categones of service changes '

* Domestic and Cana(han Serv;ce. Changes in service "to fill gaps in existing airline
schedules (additional flights to/from carrier hubs or in specific origin/destination markets)
or to entirely new cities not presently served (includes consideration of the recent U.S.-
Canadian aviation agreement).

¢ Essential Air Service (EAS). Additional operations where there is evidence of demand
for EAS under the exemptions articulated in recent legislation.

* General Aviation. Increases in operations where there is evidence of latent demand and .
“capacity to process general aviation aircraft.
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Exhibit 2.2: Definitions of Key Variables Used in the Analysis

' OPERATIONS . "

Current operations ("Base Case”) - | Average number of operations "scheduled” to ocCur on weekday in August 1993
Additional airline operations Additions to carrier schedules to fill in gaps in existing cities, or add new cities

Additional other operations Increases in GA operations if the rule were lifted or relaxed

CAPACITIES

Balanced airfield capacity/hr. Sum of Engineered Performance Standard apaclbes of the airport in pamcular weather/
configuration combinations, weighted the rcent of time such combinations occur

Sustainable gate capacity/hr. Number of aircraft that can be accommodated at gates and sircraft parhng locations given -
the mix of aircraft operating at the airport

Sustainable land-side capacity/hr. Vehicutar processing capacity converted mto gircraft operatlom per hour given the mix of
’ aircraft operating at the airport

OPERATIONAL DELAYS
|
Simulated average annual all-weather | Sum of average delays per operation in particular weather/configuration combinations j
(AAAW) delay/operation - weighted by the percent of time such combinations occur and assuming no cancellations |
in bad weather '
Minimum realized delay/operation Minimum delay per operation assuming significant flight cancellations in bad weather, and

schedule padding by air carriers
Percentage of flights delayed 1S min- | Percent of operations delayed 15 minutes or more (reported for both simulated and real- }|

utes or more i2zed delay concepts) ‘

Delays in peaking cases Delays (both simulated and realized) that occur when the rule is lifted and users select - \
: more desirable times to fly; timing of flights is changed by reference to a companson non-

' HDR airport l

MEASURED BENEFITS AND COSTS

|

J

|

Increase in consumer surpius "| Change in consumer surplus due to new flights added and/or reduced fares on flights {
. i

!

\

to/from HDR airports
Increase in consumer delay costs ThepmductoﬂhechangehAAAWdeIayperoperabonhmesmenmnberofpassengm ‘
times the value of passenger time "
Decrease in airiine profits The reduction in airline profts if fares fall when the rule is lifted !
Incréaseinairlinedelayeosb TheprodudofthechangenMAWdehyperopemhmhmesﬂncostdopemhndai— ‘
craft representing the mix at the HDR airport times the number of aircraft delayed ‘|
Net benefit to the HDR airport Tlnincreasehrevenuesduetoaddedopemﬁms(assumngmmmmleow) “ .
NOISE IMPACT
Change in noise exposure Changemmsse-aﬁededpopulabonsandndea‘belsduetoanmeasenopemmm
" noe change in mix and change in schedules as calculated by the INM model
e
X ' Report to the Congress: A Study of
(‘, o The High Deasity Rule

May 1995




CHAPTER 2: Alternatives Considered and Methodology : , _ Page 43

Exhibit 2.3: Overview of Methodology

Current Operations

INM Noise
mpacts

Delay | Change In AAAW Minimum
SImullﬂH Delays/Operation ?:l'agd

Addhtional Flights/ ) {

Change In Peaking

Change in Composition

Emnnmlmnm__t'

. (1) increase In Consumer Surplus (¢)
A - Due to Added Service
Changes In Farss - = Due to Fare Reductiona
Value of Passenger Time ’J (2) increase In Consumer Delay &),

Net Consumer Benefit .

(3) Decresse in Airline Profits (<)
Cost of Operating Alrcralt ——p»- (4) increase in Aldine Delays £

Net Airline Impact .

(5) Net Alport-(Revenue) Benefit .8
Total Benefits (1+3+8) ()
Total Delay Costs (2+4) _t_)_

Net Benafits
..

Noise impacts People/DNL

e International Additional operations to/from international points where there is either
a history of service or evidence of recent interest in starting service.

Each additional operation is slotted during specific times of the day in order to model noise and

- economic consequences. The times selected reflect schedule gaps or, in the case of new services,
the most desirable service times for the city-pairs in question. Because the flight additions were
developed market-by-market, it was possible to identify the most likely aircraft types that would
be selected. The resulting changes in composition of the fleet operating at the airport have
effects on consumer and producer benefits as well as the delay and noise consequences of
changing or lifting the rule.

e e e e e e e e e e ———————
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Change in Peaking

For those alternatives under which the HDR is lifted entirely, there will be a change in the
diurnal pattern of operations. One of the purposes of the rule is to regulate when flights take
place during the day in order to even out the demand pattern. In the absence of the rule, this
leveling of demand would be absent and peaking would increase.

In order to "model” the likely change in peaking of demand at the airports, comparison airports
were selected. For example, Dallas/Fort Worth Airport (DFW) was selected as the model for
ORD. Both airports have two domestic hub carriers and a significant pattern of international
operations. Furthermore, both are in the central time zone, so that the pattern of operations
_between major population centers should be similar. For example, early morning flights designed
to connect east coast originations to the west coast are likely to take place during similar periods
of the day at both ORD and DFW. .

Increased peaking has important potential consequences for noise impacts, delays and economic

- benefits. If more operations are concentrated into shorter periods of time, percéived noise, and
therefore noise impacts, increase. Similarly, delays may be exacerbated by the concentration
of operations in shorter time periods. At any given time an airport's capacity to process traffic -
on its airfield is fixed, dependmg on weather conditions and runway configurations. A higher
concentration of operations is likely to cause longer queues of both arrivals and departures. Off-
setting these impacts to some extent, however, is the fact that increased peaking at these .
airports would occur because airlines and other operators select more desirable times to fly than
is presently possible under the rule. As a consequence, consumer benefits may be somewhat

- higher. All three of these impacts are considered directly in the analysis.

Integrated Noise Model

Changes in the number of flights, their composition and peaking characteristics have.direct
potential consequences for noise impacts. These are modeled using the INM. The model uses
the Day-Night Sound Level (DNL), which is a measure of the overall noise exposure resulting -
from an accumulation of individual noise events occurring throughout a 24-hour period. The
more frequent the events or the louder they are, the greater will be total exposure and hence
the higher the value of DNL. In addition, DNL includes a weighting factor that penahzes activity

_between 10 p.m. and 7 a.m. the next morning. The penalty effectively increases the noise of each
night-time event by 10 decibels (dB), equivalent to making each night-time occurrence of noise
comparable to ten day-time occurrences in computing its contribution to the total noise environ-
ment. Changes in DNL are computed based upon the specific changes in schedules developed
for the study.

There are well-established relationships between noise and the callective response of people to
their environment. DNL has become accepted as a standard for evaluating community noise.
exposure and as an aid in decision-making regarding the compatibility of alternative land uses.
In their application to airport noise in particular, DNL projections have two principal functions:
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* To provide a means for comparing existing noise conditions with those that might result
from the implementation of alternative operational procedures and/or from forecast
changes in airport activity — in this case the effects of increased traffic with the relaxation
of the HDR.

¢ To provide a quantitative basis for identifying and judging potential noise impacts.

Both functions require the application of objective criteria. Government agencies dealing with -
environmental noise have devoted significant attention to this issue, and thus have developed
noise/land-use compatibility guidelines to help Federal, State and local officials with this
.evaluation process. FAA's recommended guidelines for evaluating land-use compatibility are
contained in FAR Part 150. All land uses are considered compatible with aircraft noise at annual
average exposure levels below DNL 65 dB. This does not mean that people will not complain
or -otherwise be disturbed by aircraft noise at lower levels, nor does it preclude individual -
communities or other jurisdictions from adopting lower standards to meet local needs. Similarly,

the U.S. Department of Housing and Urban Development (HUD) has promulgated regulations
(set forth in 24 CFR Part 51) that establish criteria for the eligibility of a site to qualify for
Federal funds supporting construction. Like FAA, HUD's criteria are defined in terms of DNL
and also utilize DNL 65 dB as the threshold of acceptability.

No agency has formal guidelines which identify a particular change in aircraft noise exposure
as causing "significant impact” per se. However, FAA's Airport Environmental Handbook® does
state that an increase of 1.5 dB or greater in noise-sensitive areas within the DNL 65 contour
is significant. In addition, estimates of the numbers of people highly annoyed by these noise
exposure levels should provide insight on the degree of overall community response that can be
expected from the revision (or elimination) of the High Density Rule at each airport. These .
criteria are used in assessing the environmental impacts of changing the HDR. The results of
the noise analysis are summarized for each airport in chapters 3 through 6, and include the
estimated change in the size of noise-affected population in 1995, the assumed year the HDR
is lifted, and in 2005, when the transition to a quieter all-Stage 3 fleet will have been completed.

" Delay Model

The changes in the number of flights, their composition and peaking characteristics have direct
effects on delays. These are modeled using a delay simulation model developed for this study.
The model utilizes queuing theory to develop estimates of delay. To ensure accurate results,
it was validated against the most recent simulations conducted by the HDR airports.

‘The delay model produces estimates of average annual all-weather (AAAW) delays per ox;eratlon
at each of the airports. It also provides estimates of delays of 15 minutes or more. The "simu-
lated"” AAAW delays are developed under the assumptxon that all "scheduled” operations are

*Federal Aviation Administration, Airport Environmental Handbook, Order 5050.4A, October 1986, p. 30
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processed through the ajrﬁela regardless of weather conditions (i e., no flight cancellations occur).
This is the standard assumption made in airport planning studies.

To develop reliable estimates of average delay experience, the model is run several times to
account for different VFR and IFR conditions. The delay estimates developed for each of these
conditions are then weighted by their relative frequency of occurrence. In validating the model,
several alternative levels of operations were examined. As a result, delay estimates are available
for a relatively wide range of operations for each of the four HDR airports.

To evaluate the impacts of peaking that would occur if the rule were lifted, scheduled" opera-
tions were altered to replicate the pattern at the comparison airports. These revised schedules
were run through the delay models. As a consequence, the models are capable of providing
estimates of delays both with and without the rule over the entire range of operations examined.
It is also possible to use the models to develop estimates of delays at lower levels of aggregation.
In this regard, the chapters discussing each HDR airport provide estimates of average simulated
‘delay in summer and winter. These runs of the model consider not only the more adverse
weather conditions likely to be present during the winter, but also the change in the demand
patterns at each of the airports. At JFK, for instance, there is a considerable fall-off in opera-
tions during the winter months. The model also produced separate estimates of average delay
in VFR and IFR conditions, and was used to examine the delay consequences of lifting the rule
during certain hours of the weekend.

Finally, the results of the delay model are used to develop estimates of minimum realized delay.
These are based upon "optimistic” assumptions about the ability of air carriers to cancel flights
during IFR conditions and to pad their schedules to reduce reported delaya. The minimum
realized delay and the simulated AAAW delays provide, respectively, a minimum and maximum
delay estimate resulting from a given change in the HDR. Again, both estimates are reported
in the individual airport chapters that follow.

Economic Model

'Various elements of the study are summarized in the econonlxc model, which combines the
implications of changes in operations and air fares on consumers, airlines and the airports. 'l‘he
key concepts used in the economic analysis are discussed below.

Consumer Benefits

A formal measure of consumer welfare, both with the HDR and after it is changed, is based on
the economic concept of “consumer surplus.” This is defined as the difference between what
consumers must pay for a given level of service and what they would be willing to pay. In the
present context, the "price” of service in each city-pair market examined in the HDR study
includes the average money fare plus an increment representing the value of service time.

Service time, in turn, has two components: travel time plus schedule delay. The inclusion of
travel time reflects the fact that consumers value the time spent in traveling between two points.

_ Schedule delay refers to the gap between one's desired departure time and the departure time

. .
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actually chosen. The result is that the model examines changes in the full price of travel (FPT),
not just the money price.

The charts in Exhibit 2.4 on the following page illustrate how consumer benefits are calculated
in the economic model. The vertical axis of each chart measures the full price of travel, which

* includes the value of service time and the money price of travel (P_). The horizontal axis, labeled
“Output,” represents the number of passengers. A change in consumer welfare is based on
changes in the full price of travel, including the money price and service time.

lay Cost to Consumers

One of the consequences of lifting the HDR or increasing the number of slots is that average
annual all-weather delays at the airports would likely rise. To calculate the impacts on consum-
ers, it was assumed that the increase in the simulated AAAW delay would be realized. Consumer

delay cost is then defined as the product of: '

The change in AAAW delay
x
The number of passengers affected
x
The average value of passenger time

The latter term in the equation is based upon FAA regulatory criteria used to evaluate all FAA
régulations and investments. The number of passengers is estimated from the load factors on
the specific flights evaluated in the model. The sum of the increase in consumer benefits, less
the increase in consumer delay costs, equals the net benefit to consumers of a change in the HDR.

Effects on Airlines

The imp.act on airlines of changing the HDR is two-fold. First, caﬁiers are adversely affected
by increases in delays at the airports. The estimated increased cost to the carriers is a product
o The change in AAAW delay
The number of o:erétions affected
The cost of op,;rating aircraft

The latter term in the equation is developed as a function of the specific mix of operations at each
HDR airport. :
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Looking at the first chart, assume that
the current full price of travel is P,. At
this price, there is a corresponding
level of output (Q, passengers) in each
city-pair market. With the HDR,
consumer benefits are defined by the
shaded triangle P, a d. The same area
also would define consumer surplus in
the event that eliminating the rule or
adding more slots resulted in flights to
a city not previously served. .

Now suppose that flights are added in
existing markets and, because the rule _
is lifted, average fares fall at the HDR
airports. The full price of travel would
fall to level P; and the money price
would fall to P,'. The change in
consumer benefits would then be
defined by the striped area P,P,ca.
This Is the consumer benefit of
additional flights in existing city-pair
markets, which consists of the benefit
of additional service plus the change in
the money fare.

.| In certain city-pair markets there may
. be no additional flights, but fares may

still fall if the HDR is lifted. Suppose
the fare falls from P, to P,’. The price
might then fall from P, to B, . The
change in welfare in that market would

- then be the striped area P,P,ba, which -

measures only the benefit of a money
fare reduction.
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Second, incumbent carriers may also be adversely affected by a reduction in air fares at the
airport. As noted earlier, in the absence of the rule it is assumed that average yields decline by
five percent at ORD, LGA and DCA. These reductions in fares also reduce airline profits. They
are offset somewhat, however, by increased demand due to lower prices. The net impact was
determined for individual carriers based on the relationship between yields (before and aftera -
change in the HDR) and the carrier’s costs. Finally, in those cases where additional flights occur
following a change in rule, the additional flights are assumed to produce zero net proﬁts

The sum of the net reduction in fare premiums and any additional delay costs define the impact
on airlines operating at the HDR airports if the rule is lifted or changed.

Impact on Airports

The HDR airports may benefit from modifying or lifting of the rule. Increased operations should
produce additional revenues for the airports, some of which may be passed through to air carriers
in the form of reductions (or smaller increases) in airport user fees. The net beneﬁt to each
airport is estimated as the product of:

The projected change in operations
. x
The average revenue per operation

This estimate assumes that the airports incur no incremental costs (e.g., for capital improve-
ments) to accommodate projected changes in operations.

SMM_OLEQLOME
Total benefits in ﬁe economic model are defined as the sum of:
Increased consumer benefits
The change ir: airline profits
Net aifpo:t benefits
Delay costs are defined as the sum of:
| The increase in consumer delays

+
The increase in airline delays

*From an economic perspective, carriers would have no incentive to fly additional flights at an HDR airport unless
they could make money. In this respect, one might assume that the net benefit to airlines is underestimated.
However, it may also be trueé that carriers would be willizg to invest in service at the airport and acrept losses in
the short term as service is established. In this sense, the losses to the airlines might be underestimated for any
given year. The zero profit assumption has been deemed to be the best way to handle this uncertainty.

The High Density Rule
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The difference between total benefits and total delay costs is defined as the net benefit
of a mpdlﬁcation of the HDR, expressed in annual dollars.

In addition to formal estimates of dollar impacts, the study considered the impact of increased

operations on the need for additional controller staff at each HDR airport. Also, lifting or -

modifying the HDR could have significant distributional impacts. These issues are addressed
in the discussion on each airport, chapters 3-6.

Some Limitations

As was stated earlier, in analyzing the impact of HDR alternatives the study assumes thﬁf all

initial responses to a change in the rule are implemented “overnight,” with no formal accounting
of further adjustments that consumers, airlines, the airport, Air Traffic Control and other
affected parties may make in response to the changed conditions. As a result, the predicted
.outcomes may diverge from both short-run and long-run equilibrium. In reality, if lifting the
rule were to cause a large increase in travel delays, both consumers and carriers would be
motivated to alter their behavior — the former by electing to fly at less congested times (or from
a different airport), the latter by modifying flight schedules to mitigate delay costs or by raising
fares in an attempt to recover increased costs. While such adjustments can be expected, the
analysis does not attempt to quant:fy them.

The analysis is also static rather than dynamic in that it does not attempt to predict the rate

at which behavioral changes would occur. Instead, the operational delay, benefit and cost

estimates compose a “snapshot” of conditions the morning after the rule has changed and initial
adaptations have been implemented. While this approach provides a consistent basis for
comparing HDR alternatives adopted in a single step, it does present a problem of mterpretatlon
with respect to the alternative of phasing out the rule.

_For the phase-out alternative, estimates are made for delays, benefits and costs in the (assumedj
fifth as well as the first year of phase out. The reader is cautioned that both sets of est:.mates
are predicated on certain restrictive assumptions. Specifically, it is assumed that

e No adjustments occur on the part of consumers and other “players during the phase-out
period, notwithstanding ongoing changes in the regulatory regime. .

e With the exception of JFK, fifth-year estimates for each airport include a rate of incre-
mental growth in operations over and above the number of operations projected under
the alternative of immediate elimination of the rule. This incremental growth, unlike
the projections underlying the immediate elimination case, is not based on analysis-of
individual markets. :

¢ The incremental growth in operations between the first and final year of phase out occurs .

in equal annual installments, and the nature of those operations is similar to the opera-
tions projected under the immediate elimination case.
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e Additional operations in the initial year of phase out are “slotted” at times which prevent
peaking. Because this assumption implies no basic change in market structure, it is
further assumed that average yields are unchanged in the first year of the phase out.

The net result of these assumptions is that the first year of a phase out will show a modest
impact, while the fifth will be identical to the immediate elimination case plus an additional
allowance for normal growth. Or, to push our metaphor, phase-out estimates compose two
snapshots: an overnight photo, somewhat reduced, and an overnight photo five years hence,
slightly enlarged with'scenery (behavior) unchanged. As a general observation, the phase-out
approach is most appropriately viewed as a subset of thé immediate elimination case since it

serves to ease the adjustment by all players to removal of the rule by stretching out the impact -
delays, benefits and costs. _
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CHAPTER 3: CHICAGO O’HARE AIRPORT (ORD)

BASE CASE OPERATIONS

With approximately 2,500 operations per day, O'Hare is one of the nation's busiest airports.
About 82 percent of flights are conducted by two hubbing carriers, United (UA) and American
(AA). Both carriers operate nine to eleven east-west hub banks on a typical weekday. These
complexes occur in consistent waves, with each carrier operating in east-west directions at about
the same time in order to meet traveler demand patterns. Both United and American also
operate significant international service from the airport. The base-case pattern of service,
operating constraints and operational delays are summarized in Exhibit 3.1.

IF — = =
[ Exhibit 3.1: Base Case Conditions at ORD
Condition . Operations per Day Percent of Total Operations

Scheduled Operations: ’
UA/AA Hub, Domestic and Canada : 1,985 80%
UAJ/AA Hub , Intemnational 50 2%
All other Domestic Operations to Hubs . 194 8%
AJl other Domestic Origin-Destination Service . 65 - ) 3%
Other international . 41 2%,
General Aviation and Other . 160 6%
Total 2,495 -

. - ————

Constraints/Capacities:
Slot Controlied Hours 06:45 -21:15
Current Slots per Hour 185
Balanced Airfield Capacity per Hour . .. 1589
Sustainable Gate Capacity per Hour 206
Sustainable Land-side Capacity per Hour 190
Sustainable FIS Capacity per Hour 20

Operational Delays: ‘ .

_ 'Simulated AAAW Delay per Operation 11.8 Min.

Realized Delay per Operation (FAA est) 10.2 Min.

Percent of Flights Delayed 15 Minutes or More ) 3%

The bulk of United and American’s domestic service at ORD involves non-hub cities. Of the 514
daily domestic departures operated by United during weekdays in August of 1993, 487 were to
non-hub cities. For American, 423 of 460 daily domestic departures were destined for non-hub’
cities. The reverse is true for carriers other than United and American, as is demonstrated in
Exhibit 3.2 below. Only five non-hub cities were served from ORD by the other carriers.

M
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0

Exhibit 3.2: Domestic Service Patterns of Air Carriers at ORD
Other than United and American Airlines
Weekdays - August 1993

Airline _ " Service to/from Hubs Service tofrom Non-Hubs
Continental Denver (5), Newark (8), Houston (6) Cleveland (3)
Atianta (8), Cincinnati (6), Washington Orando (3), Minneapolis-
Delta Dulles (4), New York JFK (1), Salt Lake St Paul (1), Palm Beach (1)
City (4) ‘ .
America West Las Vegas (2), Phoenix (3)
Boston (1), Detroit (8), Memphis (3) Anchorage (1)
Northwest Minneapolis-St Paul (15)
TWA New York JFK (3)

Baltimore-Washington (2), Charlotte (6),
Philadelphia (5), Pittsburgh (7)

Frequencies each way shown in parentheses. H

USAIr

Virtually all of the commuter activity at ORD feeds the United and American hub service.
General aviation is relatively insignificant, representing less than three percent of operations.
Large jets account for the largest share of operations (64 percent); heavy jets and props account
for 18 percent each. .

There appears to be additional capacity at O'Hare. The HDR is in effect between 0645 and 2115
hours, with 155 slots per hour. The balanced capacity of the airfield is approximately 159
operations per hour, or 4 higher than the current number of slots. Both gate and land-slide
capacities (converted to operations per hour) are significantly above the 155-slot figure. Capacity
for the Federal Inspections Service (FIS) allows 20 international operatmns per hour - more than
enough relative to current demand.

The simulated average annual all-weather delay at ORD is es’amated to be 11.8 minutes per
operation. The Air Traffic Control service reports that approximately 3 percent of flights at
O'Hare are delayed by 15 minutes or more. FAA’s estimate of AAAW delay, which is based on
actual data and therefore includes the effect of flight cancellations, indicates that the average
. delay at ORD in 1993 was 10.2 minutes per operation. At comparable major hubs, including
Atlanta (with 78 percent of ORD's traffic), Dallas-Fort Worth (with 94 percent), and Newark (51
percent), the average delay was 8.2, 9.2 and 12.3 minutes, respectlvely

CONSEQUENCES OF LIFTING THE RULE IMMEDIATELY

The following sections describe the consequences of immediately lifting the HDR at ORD. -
Thereafter, the potential impacts of other alternatives are considered. All results represent

“snapshots” of the likely consequencos under the assumptmn that the rule m ehmmated or
: modJﬁed overnight. .

e
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Projected Operations If the Rule Is Lifted

As shown in Exhibit 3.3, it is projected that the number of daily operations at O'Hare would
increase by 221 (8.9 percent), from 2,495 to 2,716, if the HDR is lifted immediately. The increase
is determined primarily by gaps in the domestic service of incumbent dirlings; the substitution

. of jets for commuters in domestic operations by the incumbent carriers, especially UA and AA;
domestic cities that would likely be served if additional operations are permitted; demand for
Essential Air Service (EAS); and opportunities for additional international service.

|g= = S
Exhibit 3.3: Best Estimate of Operations at ORD Without the HDR

Average Operations per Day, Base Case ‘ -2,495
Projected Increases in Operations;

Domestic & Canadian Air Carriers, Existing Service City Flights 105

Domestic & Canadian Air Carriers, New Service City Flights 40
Incremental Domestic during Shoulder Hours (a) 18
Essential Air Service (EAS) 28
International (except Canada) 30

Genc_aral Aviation (GA) 0

Total Projected Increase 221 221

3 ———
|| Average Operations per Day, Best Estimate 2,716
Percent Increase 8.9%

&: Net addition in OAG fights between Aug. 1993 and Aug. 1994 assigned to perimeter of slot hours.

Gaps in Existing Domestic Service

Carriers other than United and American are unlikely to expand their service offerings at ORD .
except to their own hubs. In considering adding service, these airlines would have to consider
the substantial competition already provided by UA and AA. As a consequence, while there'
would be some increase in operations by these non-hubbing airlines, it is likely that the total
amount of additional service would be relatively modest and would be similar to the leve]s '
displayed by these carriers from points where slot controls do not exist.

More significant levels of increased operations would be due to changes made by UA and AA.
These carriers were recently successful in substituting smaller jet aircraft for prop operations
under the slot rule. This resulted in a reallocation of slots to larger communities. For example,
American has a twice-hourly pattern of service to Dallas-Fort Worth, and United increased its
_service to several cities with jet aircraft. In the absence of the HDR, the carriers could fill in
their existing patterns of jet service and replenish the commuter operations which they formerly
operated through their code-sharing partners.
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e e ]

Both UA and AA also may have opportunities to fly to several new cities. The baseline Official
Airline Guide used in this analysis is from August 1993. Since then, both carriers have added
several cities to their pattern of service, as shown below.

Exhibit 3.4: Increases in UA and AA Domestic Operations at ORD H

Type of Service United Airfines (UA) American Airlines (AA)

i
\
|
1
]

More servicelexisting - Anchorage, Bangor, Birmingham, Fargo, Flint, Honolulu®*, Lafayette
cities Boise Charleston (SC), Colorado (IN)

' Springs, Columbia (SC), Fort Laud-
erdale®, Fort Meyers, Honolulu®,
Huntsville, Jacksonville, Lexington, -
New Haven, Oshkosh, Savannah,
West Palm Beach

i
i

New cities/service added Charleston (WV), Mason City, Palm | Bloomington, Little Rock, Spring-
i as of 12/94 Springs, Sarasota, Topeka, Youngs- | field (MO)
I town

LI *Denotes seasonal/vacation market.

———
e

For those cities where there appear tobe opportunities to fill in the pattern of service, additional
flights have been assumed in the periods when flights are not presently provided. In considering
the patterns of service to each city, we have examined analogous service currently provided by
either UA or AA.

Canada

Canada has been granted access to ORD under a new aviation agreement with the United States.
This is included with the domestic operations shown in Exhibit 3.3. ‘

Increase in EAS Operations

The Department recently granted exemptions for 28 additional EAS ﬂ.ighfs at ORD.. This apf:ears
to satisfy existing demands for EAS operations, with the exception of one EAS city. . :

International (Other than Canada) '

There appear to be good opportunities for additional intercontinental and other long-haul flights
 to and from ORD involving trans-Atlantic, trans-Pacific and Caribbean markets. Based on
analysis of those markets, 30 additional daily operations are projected.

General Aviation (GA)

The amount of area allocated to general aviation at (’Hare has not increéased over the past
decade, and the complexity and level of aircraft activity at the airport tends to preclude all but
essential, high-performance general aviation activity. As a consequence, the general aviation

e
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slots are often underutilized. In the event the HDR is eliminated, it is unlikely that there would
be an increase in GA (or other) operations.

. Impact of Additional Operations

The potential impact of 221 additional operations on peaking at ORD can be seen by comparing
Exhibits 3.5 and 3.6 (pp. 57-58). Exhibit 3.5 shows the base-case level of operations on a typical
day at ORD. During the most desirable periods of time, hourly demand on the airport is
relatively flat. In no hour is the 155-glot limit scheduled to be exceeded. Also note that demand
peaking is modest over the course of the day. i

Exhibit 3.6 projects how the schedule of operations would look at ORD in the absence of the HDR.
The number of operations rises considerably, and the pattern of operations becomes more peaked.
The demand pattern over the day has been modeled after Dallas-Fort Worth Airport, which, like
O'Hare, operates two major air carrier hubs.

Exhibit 3.6 also shows projected demand relative to the engineering estimates of capacity at the

" airport. Perhaps the most important figures pertain to the relationship between demand and
IFR capacity, which ranges between 90 and 144 operations per hour. There is a significant
shortfall in [FR capacity during the least advantageous circumstances, and even at the highest
possible level of operations during IFR, there would be substantial delays or cancellations at ORD -
to accommodate the traffic. During VFR weather balanced airfield capacity would be exceeded
for four hours of the day.

Even with the notable increase in operations and peaking, there appears to be sufficient land-side
and gate capacities at O'Hare except for a single hour of the day. It should be noted, however,
that the gate throughput capacity assumes the full utilization of all facilities. Since each gate
at O'Hare is primarily utilized by a smgle carrier, it might take some time for the full gate
capacxty to be realized. , .
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Impact on @erational Delays

The consequence of increased peaking in operatmns at ORD is mcreased delay, as summarized
below. :

|| Exhibit 3.7: Estimated Delay Consequences of Lifting the HDR at ORD

Best Base
Estimate Case Increase |
Average Delay Times (Min. per Operation): ) ¢
Al-Weather (a) 15.5/23.7 11.8 7119
VFR (All Day) 12.9 48 8.1 |
IFR (All Day) . 9892 60.6 386 |
Summer (Aug.) . 16.0 7.6 84 |
Winter (Jan.) . 29.3 14.9 14.4 %
Delays of 15 Min. or More as Percent of
Total Operations: .
Without Cancellations 25% 1% 14% |
thh Cancellations 7% (b) 3% 4% |
a: Lower estimate adjusts for fight cancelations. Other estimates assume no cancolaﬁons. ]
b: Increase assumed to be proportional to increase in 15 -minute delays without cancelations.

‘e Lxﬁmg the rule at ORD is estimated to increase the simulated average annual all-weather
delay by nearly 12 minutes, from 11.8 to 23.7 minutes per operation, assuming that no
flight cancellations occur due to IFR weather. This is beyond the average of 15 minutes,
the original basis for imposing the HDR in 1969. In reality, some cancellations would
occur and the 23.7-minute figure is an upper limit unlikely to be realized. We estimate
that if airlines aggressively managed delay by canceling all new flights in IFR conditions
(which occurs for the equivalent of about 10 days per year), the minimum average delay
at ORD would be 15.5 minutes per operation.

e Given the lack of additional IFR capac.ity at ORD, and once again assuming no ﬂ.ight_
cancellations, sustained IFR weather over a day could be expected to produce average
delays'in excess of 99 minutes, compared with 61 minutes under the same conditions
today.

» The number of operations delayed by 15 minutes or more also would increase, to about
~ 25 percent from 11 percent of total operations if cancellations are ignored, and to 7
percent from 3 percent if cancellations are taken into account.

Exhibit 3.8 on the following page illustrates the delay impact graphically. The vertical axis
shows the simulated AAAW delay per operation while the horizontal axis is the number of daily -
operations at the airport. There are two lines in the chart. The lower (solid) line reflects
delay/operations relationships with the rule in effect; the higher (dashed) line portrays delays
in the absence of the rule. The difference between the two lines at any given level of operations

e ———————— e ———————,— e e  — o — — — —  / — / /  ——m—mm——ee
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represents the effects of peaking (approximated by the shaded area of the chart). As shown in
the chart: :

¢ With the HDR in effect the average annual all-weather delay is 11.8 minutes per opera-
tion. This is the base case, denoted by point (a). If the same level, of operations were
performed by all jet aircraft, average delay would fall to 10.1 minutes per operation (b).
The reduction is due to the reduced separation standards that would apply in an all-Jet
mix.

o Ifthe HDRis lifted and operations do not increase, the estimated AAAW delay increases
by 2.6 minutes to 14.4 minutes per operation (c) due to greater peaking. If the HDR is.
lifted and operations increase as projected, the best estimate for the level of AAAW delay -
is 23.7 minutes (d). Thxs amounts to an increase of 11.9 mmutes over the base case (a).

e I operations increase as pro;ected but the HDR remains in force, the level of delay is 19.8
minutes (e), or nearly four minutes less than under elimination of the rule (d). Again,
the difference is the additional peaking that would occur in the absence of the rule.

Measured Benefits and Costs

Benefits and costs of lifting the rule at ORD are summarized in Exhibit 3.9. All changes shown
in the exhibit are relative to the base case.

For consumers, the large increase in consumer surplus ($1.3 billion) offsets increased delay costs
of approximately $645 million, producing a $626 million net benefit. The annual revenue benefit
to the airport is approximately $25 million. There are significant losses to the airlines if the rule
is lifted: $446 million per year, comprised of $181 million in the net loss of fare premiums and
$265 million in additional delay costs. The total benefits of lifting the rule are $1.1 billion and
are partially offset by total delay costs of $910 million, leaving an overall positive net benefit
of $205 million per year. ' ‘

With respect to non-monetary noise costs, we estimate that in the absence of HDR the size of
the population within the DNL 65 contour at ORD would be 14,434 higher in 1995 than if the
rule is retained, and 2,766 higher in 2005. The lower number in 2005 reflects completion of the
transition to an all-Stage 3 fleet. In neither year is any of the population within the DNL 65
contour expected to be exposed to a noise increase of 1.5 dB or greater without the HDR in force. .

————
1 Report to the Congress: A Study of
(‘.J : The High Density Rule
May 1995




CHAPTER 8: Chicago O'Hare Airport (ORD)

Dollar Benefits & Costs ($ Mil. per Year):

Increase in Consumer Surplus

o Fare Reductions $280

o New Service 991
Plus: Additional Consumer Delay Costs ‘ (645)
Net Benefit (Loss) to Consumers - $ 626
Loss of Fare Premium ($280)
Less: Incremental Demand Impact(a) 99 |
Net Fare Premium Loss to Airlines ($ 181) - |
Plus: Additional Airline Delay Costs - ( 269)
Net-Benefit (Loss) to Airlines - ($ 446)
Net Revenue to Airport : . ' _ ‘ $ 25
TOTAL BENEFITS . . $1,115
LESS: TOTAL DELAY COST : 910
NET DOLLAR BENEFIT OF ELIMINATING HDR ] $ 205 |

Non-Monetary Costs: . .
Estimated Increase in Population Exposed to DNL 65 or Greater

Best Estimate Base Case Population Within DNL 65 Exposed to
Year Without HDR With HDR Increase 1.5 dB Increase or Greater Absent HDR
1995 126,783 112,394 14,434 -0-
2005 20,820 18,054 2,766 - -0-
| a:Effect of marginal increase in demand occasioned by lower ticket prices. =" ’

Other Impacts

Lifting the HDR at O'Hare also has implications for individual dir carriers, air traffic control
staffing, and local and regional economic development.

Individual Carriers

United and American, as the dominant carriers controlling over 80 percent of ORD slots, clearly
would be hit hardest by eliminating the HDR as a result of fare reductions and-increased delay
costs. Each additional operation would tend to delay American and United flights, magnifying
the delay costs for these carriers. Given the estimated range in AAAW delay (15.5-23.7 minutes
per operation), the hub operations of both airlines may be disrupted in the short run and require
scheduling adjustments. Prospective new entrants, on the other hand, would benefit from
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elimination of the rule since they would have an opportunity to enter a market presently
foreclosed by the unavailability (or high price) of desirable slots.

. Controller Staffing

Under FAA staffing standards, 221 additional daily operations at ORD translates into five
additional controller staff at a cost of approximately $600,000 per year, including the 20-percent
pay incentive for hard-to-staff locations such as Chicago.

Local/Regional Growth and Development Opportunities

Local economic growth and development is the principal factor cited by the City of Chicago in
urging elimination of the HDR. Additional flights into ORD will create additional employment
and generate additional revenue in the Chicago area. From a regional perspective, the picture
is less clear. Some of the additional flights into ORD could represent diversions from other non-
HDR airports in the region.

" ALTERNATIVES TO IMMEDIATE ELIMINATION
OF THE RULE

Three alternatives to lifting the HDR immediately were considered. The results of the quantita- -
tive analysis of the alternatives are summarized in Exhibit 3.10 on the next page. For reference
purposes, column 1 of the exhibit repeats impact data reported earlier for the immediate
‘elimination case.

Phase Out the Rule Over a Time Certain

One of the chief concerns with lifting the HDR immediately is the potential adjustments that
all affected parties - the airports, airlines and other users, local communities - may have to
make in response to an abrupt change in the institutional framework. An alternative for easing
the adjustment process is to phase out the rule over a fixed period, such as five years. The
impact of a phase out was examined for two periods: the first year of the phase out and the
(assumed) fifth year, when the rule is lifted. In the case of ORD an assumption is made that
in addition to the 221 operations projected under the immediate elimination case, an additional
one percent annual growth occurs in the number of operations over the 5-year period. This
results in 129 more operations in the fifth year of phase out than in the immediate elimination
case, and a total of 350 more operations than in the base case. It is also assumed that:

e The increase of 350 operations occurs in equal installments over the phase-out period :
This results in 70 additional operations in the first year, all of wlnch are assumed to be
domestic operations.
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Exhibit 3.10: Summary of Impact of HDR Alternatives for ORD

11 [2] [3] 4@ |
OPERATIONS, BENEFITS, COSTS : Keep Rule but| Efiminate HDR |
AND DELAYS immediately ] Phase OutHDR | Add Slotsup | on Weekends, 1
Eiliminate Over Time Certain | to Balanced Sat 12:00to |
Dollar Amounts are MIL/Yr, (a) HDR (6 yrs.) Capacity Sun 12:00 |
|
IstYear: SthYear
ANNUAL OPERATIONS: .
Base Case (no change in HDR) 2,495 2,495 . 2495 | ° 2495
Adjustment for Weekends . (200)
Increase in Operations 70 350 64 S0
Projected Operations 2,565 2,845 2,559 . 2345 E
DOLLAR BENEFITS AND COSTS: \
Increase in Consumer Sutrilus: i
o Fare Reductions 0 :$ 293 $ 0 $ 0 ‘:
0 New Service 108 1,720 545 7 !
Less: Increase in Delay Costs 134 - 087 113 1 ‘!
NET BENEFIT To CONSUMERS (26 is1026 | s a2 | s e |
. i
Loss of Fare Premium (net) 0 $ (181) $ 0 $ 0 i
Plus: Additional Delay Costs (55) (406) (47 1)
NET BENEFIT To AIRLINES $ (55 i $ (587) $ 4N $ 0
NET BENEFIT (REVENUE) To AIRPORT 8 S 44 1 S 3 $ 1 :
‘TOTAL BENEFITS $ 117 $ 1,873 g 548 $ -8
LESS: TOTAL DELAY COSTS 180 1398 - 160 2
NET DOLLAR BENEFIT @) is 40 | s 3 [ s 6
OPERATIONAL DELAYS: . Base ,
: Caseo
AAAW Delay, Min. per Operation (b) 11.8 14 29 14 12
Delays of 15 Min. or More as
Percent of Total Operations: ’
WITHOUT Canceliations 11% 14% 33% 14% . 1%
WITH Cancellations 3% 4% 10% 4% 3%
a:Ddlérurmmtsmyndbhldnbmundng. . ’ ) . .
b: Assumes no flight cancella .

o The 129 additional operations representing incremental growth are similar to the 221 ‘
projected under the immediate elimination case (e.g., both generate similar kinds of
benefits). :

e —————————————————— e ———
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e The 70 additional operations in the first year are “slotted” At times which prevent
peaking. Since this implies no basic change in market structure, it is further assumed
. that average yields are unchanged and no fare reductions occur in the initial year.

First Year of Phase Out

Impact results for the first year of a phase out are summarized in column 2 of Exhibit 3.10. The
gimulated average annual all-weather delay is about 14 minutes per operation (compared with
11.8 minutes in the base case), and between 4 percent and 14 percent of operations are delayed
by 15 minutes or more. In the absence of fare reductions and international operations, consumer
benefits are not sufficient to cover delay costs, resulting in a net consumer benefit that is
negative: minus $26 million per year. This negative benefit, combined with the benefits and
costs to airlines and the airports, produces an overa]l negative net benefit of $73 million in the
first year.

ifth Year of Phase QOut

The results for the fifth year of a phase out also appear in column 2 of Exhibit 3.10. In the final
year there are 350 more flights at ORD, fares are five percent lower than otherwise, and peaking
increases as users opt for more desirable times of the day to fly. The average annual all-weather
delays increases to 29 minutes. per operation, assuming that all traffic is processed without
cancellations and that no capacity is added at ORD in the interim. Between 10 percent and 33 .
percent of operations are delayed by 15 minutes or more.

" Notwithstanding an increase in delays, net consumer benefits offset the delay costs and losses
to carriers, resulting in a positive net benefit of $480 million per year. A significant portion of
the consumer benefits (about half) is due to added service in international markets. ‘In this- -

respect the phase-out alternative parallels results under immediate elimination of the rule.

Keep the Rule But Add Slots Up to Balanced Capacity

Another alternative is to keep the rule and add slots up to ORD’s balanced airfield capadty. This ‘
analysis assumes 64 daily slots are added to approximate airfield capacity, with 38 used for
domestic services and the remaining 26 assigned to international operations.

The impact of this alternative is summarized in column 3 of Exhibit 3.10. Since the rule remains
in place, additional operations are "slotted” at times to minimize delay impacts, and no additional
peaking occurs at the airport. Further, there is no erosion of fares. The AAAW delay is about
14 minutes per operation, while delays of 15 minutes or more occur for between 4 percent and
14 percent of total operations. The resulting delay costs, however, are more than offset by the
consumer benefits. The overall net benefit is positive at $388 million per year.

Eliminate the Rule on Weekends

" A'considerable 'drop-off occurs in the number of operations at ORD beitween Saturday at noon
and Sunday at noon. Over the course of the year, it is estimated that at least 200 fewer flights
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are operated during those hours than during similar weekday periods. Some of the drop-offin
activity almost certainly is due to scheduled maintenance performed.by the carriers during slack
demand peri¢ds. In any event, there may be an opportunity to increase the utilization of the
airport and to provide innovative services by eliminating the rule on weekends from noon
Saturday to noon Sunday. For analytical purposes, it is assumed that 50 additional flights are
flown during this 24-hour time frame, and that most of those flights are charter or part-charter
services to leisure markets. Such services produce lower consumer beneﬁts than similar flights
with s:gmﬁcant business traﬂic

The impacts of weekend elmunatlon are shown column 4 of Exhibit 3.10. Averaged over the
course of the year, this alternative has virtually no delay impact and small but identifiable
consumer benefits. The net benefit in annual dollars is approximately $6 million.

Other Alternatives

If the HDR is retained, there may be other ways to increase the net benefits from operations at '
the airport. Specifically, significant consumer benefits could be realized if:

e The number of international operations (by both domestic and international carriérs)
increases, since these flights are conducted with relatively large aircraft over long .
distances and generate substantial economic activity. Service to new cities would be
particularly desirable.

e Opportunities are provided to fly to new domestic and Canadian points.

Finally, it should also be noted that air fares at ORD are unlikely to be affected significantly -
unless the HDR is eliminated entirely or the number of slots is substantially increased. :

DISTRIBUTION OF IMPACTS

The impacts on particular parties at ORD would depend importantly on which alternative policy
is selected. In the event the rule is lifted — either immediately or over time — incumbent air
carriers, particularly American and United Airlines, would experience significant losses due to
fare reductions and increased delays. If the rule is modified to allow additional operations rather
than eliminated, losses by the major incumbents would be limited to additional delay costs.

Consumers would benefit if additional operations were permitted at ORD. The largest benefits
would be those from new services using very large aircraft to new cities. International services
in particular would be advantageous. Likewise, the airport itself would benefit from an increase
in operations since its revenues would be enhanced.

Benefits and costs would accrue to communities surrounding ORD with the advent of additional
flights. The benefits would relate to increased economic development opportunities resulting
from increased activity at the airport; the costs would relate primarily to any additisnal noise .
impact on the population surrounding the airport.

i ' Report to the Congress: A Study of
(‘, ' The High Density Rule
: . . May 1995




'CHAPTER 4: JOHN F. KENNEDY INTERNATIONAL
AIRPORT (JFK)

BASE CASE OPERATIONS

The pattern of aircraft operations at JFK is unique - a reflection of the airport’s distinct types
of service. There are significant international operatnons between JFK and Europe, the Far East,
Latin America, and the Caribbean/Central America region. Activity in the U. S. trans-continental
market, in other U. S. domestic jet markets, and by U. S. commuter carriers also is significant.
During the hours when the HDR is in effect (15:00-19:59), arrivals tend to be bunched in the early
stages of the slot window. At the same time, U. S. airlines seek to funnel domestic flights into
JFK with passengers en route to overseas destinations, primarily in Europe. Later during the
slot window (after 1600 hours), there is & departure push, with flights destined to Europe, the
Caribbean/Central America, and Latin America, together with domestic departures for passen-
gers who arrived from distant points in the afternoan and continue on to their final destinations
in the United States. ' '

This pattern of activity is made necessary by the logistics of serving distant points overseas.
For example, virtually all flights from JFK to Europe fly overnight and arrive early the next
morning. These aircraft are turned around for return flights, departing Europe later in the day
to arrive in the U. S. in the afternoon. Similarly, flights between JFK and the farther reaches
of Latin America -- Brazil, Argentina, Chile - largely operate overnight in both directions.

It is the afternoon European traffic, however, that drives the peaking in operations during the
slot-controlled period at JFK. Because of the narrow window available at desirable times, most
European patterns of service are quite predictable and arrive and depart during slot hours. -U.S.
_commuter flights and U. S. jet flights feed this activity and add to the peak conditions. During
the rest of the day, JFK is not heavily used. The airport is not attractive for traditional domestic-
operations; both LaGuardia and Newark airports are far more convenient to the main business
and tourist destinations in the New York Metropolitan area. Because of its role as a gateway
to New York for traffic from Europe, JFK serves more cities with one or two fréquencies a day
than with three or more frequencies. This is very unusual for a U. S. airport in a major metropol-

" itan area.

The base-case pattern of service at JFK, operating constraints and operahonal delays are
summarized in Exhibit 4.1 below. Given the narrow dimension of the slot window (1500-1959
hours), the data in the exhibit and this analysis relate to the period 3 p.m. to midnight.
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Exhibit 4.1: Base Case Conditions at JFK (a) I
Condition Operations per Day Percent of Total Operations "
Scheduled Operations: .
International Operations ) 191 ) ’ 339 -
Domestic Service to Hubs 42 7%
Domestic Origin-Destination Service 333 58%
General Aviation and Other 8 . 1%
Total 574
Constraints/Capacities:
Siot Controlled Hours 15:00 - 19:59
Current Slots per Houf . 77-93
Balanced Airfield Capacity per Hour 72-93
Sustainable Gate Capacity per Hour 130
Sustainable Land-side Capacity per Hour . 108
Sustainable FIS Capacity per Hour 40
Operational Delays:

Simulated AAAW Delay per Operation
Realized Delay per Operation (FAA est)
Percent of Flights Delayed 15 Minutes or More

a: Al data are for the period 1500-2400 hours.

The number of slots varies between 77 and 93 per hour during the slot-controlled period of the
day. From 1500 hours onward, there are approximately 575 operations per day. The largest
carriers are Delta, TWA and American Airlines. A significant portion of JFK operations (36
percent) are prop aircraft, mostly operated by commuter airlines. Only 19 percent are large
aircraft, while the largest share, 45 percent, are heavy aircraft. Fully 68 percent of the opera-
tions are origin-destination services to domestic points other than carrier hubs. Most of these
flights occur once or twice a day to feed the international hub during the slot window.

JFK has little general aviation activity. The Port Authority of New York and New Jersey, which
operates the airport, has allocated very limited amounts of space to general aviation activity.
In addition, the Port Authority levies a surcharge on general aviation landing fees, which -
provides a degree of control over the demand for general aviation services.

JFK appears to have capacity for processing additional flights. Operations at the airport have

generally declined since the HDR was first imposed in 1969, reflecting the change in JFK's role

from a primary gateway to Europe for the entire U. S., to an origin-destination international

gateway for the New York Metropolitan area only. Since the late 1980's, however, operations

have risen modestly, with most of the increase accounted for by commuter aircraft. JFK's

balanced airfield capacity of between 72 and 93 operations per hour reflects the availability of
advantageous operating configurations. There are significant excess gate and land-side capacities
at the airport; Federal Inspections Service (FIS) capacity may be strained during the late

afternoon, the peak arrival time of the day.

. _
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The simulated average annual all-weather delay at JFK is estimated to be 8.4 minutes per

operation. This is substantially lower than the average delay of 12.8 minutes estimated by FAA

on the basis of historical data. A minor portion of the difference is due to the effect of flight

cancellations, which is included in the FAA estimate but not the simulated average. More

significant is the assumption of this study that during peak demand hours, JFK can operate in

more advantageous configurations than in the past. This assumption is based on the most recent
-(1994) capacity analysis done by the Port Authority of New York and New Jersey.

The Air Traffic Control service reports that approximately four percent of flights at JFK are
delayed by 15 minutes or more. JFK's average all-weather delay, using the FAA estimate of 12.8
minutes per operation, is higher than at comparably large, non-hub airports. At Los Angeles
(with 195 percent of JFK's traffic), San Francisco (with 122 percent), and Boston (144 percent),
the average delay was 7.7, 8.3 and 9 5 minutes, respectively.

_ CONSEQUENCES OF LIFTING THERULE IMMEDIATELY

The following sections describe the consequences of immediately lifting the HDR at JFK.
Thereafter, the potentaal impacts of other alternatives are considered. All results represent

“snapshots” of the likély consequences under the assumptlon that the rule is ehmnated or
modified overmght

Projected Operations If the Rule I's Li&e&

Twenty-nine additional operations are projected for JFK during the period of 1500-2400 hours
if the HDR is eliminated, as summarized in Exhibit 4.2 on the following page. This amounts to
a five-percent increase during those hours, from 574 to 603 operations, and is predicated on new:
international operations (10) and additional domestic operations (19).

New International Operations

With the emergence of several new countries in Eastern Europe, and with the continued rapid
economic growth in the Far East, there may be an increase in the demand for international -
operations by new entrant airlines. JFK is the logical point on the East Coast for many of these
new entrants because of the large population base in the New York Metropolitah region. ‘The
emerging markets may attract new service by U.S. carriers as well. Therefore, some increase’
is likely in JFK’s international operations due to the emergence of new service in overseas
markets.

Increased Domestic Operations

Many domestic operations to JFK are loss leaders, justified solely on the basis of connecting to
international services. Recently, many carriers have opted to have their code-sharing partners
operate commuter aircraft when feasible. The jet carriers induce commuter participation by
providing attractive terms on international flights. This poh*y eliminates a financial drain on
the jet carrier and relieves it of the need to tie up expensive equipment at the airport. '
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Exhibit 4.2: Best Estimate of Operations at JFK Without the HDR

Average Operations per Day, Base Case (a) 574
Projected Increases in'Operations:

Domestic Air Carrier (b) 19 )

Essential Air Service 0
International Service 10 .
General Aviation 0 . .
Total Projected Increase . ' 29 29
E———— ] —————
Average Operations per Day, Best Estimate : : 603
Percent Increase : : " 8.1%

a: Al data are for 1500-2400 hours.
b: Specific new/existing city fights not identified. - .

There is no reason to believe this situation will change any time soon. Because of the significant
peaking in activity at JFK, putting in a full pattern of domestic service is difficult. Moreover,
such service would be self-diversionary for most incumbent carriers, which have significant -
patterns of service at nearby LaGuardia and/or Newark airports. Even a new, low-cost entrant
.airline would have difficulty operating at JFK because of the congestion during the late afternoon
and early evening peak. .

For the foregoing reasons it seems unlikely that lifting the HDR would result in a large increase
in operations at JFK.. However, new entrant international airlines are likely to draw in U.S.
competitors eventually, precipitating an increase in domestic flying as well. All factors consid-
ered, a modest ﬁve-percent increase in operations appears reasonable.

Impact of Additional Operations

The implications of 29 additional operations at JFK is shown by comparing Exhibits 4.3 and 4.4
(pp. 71, 72). Exhibit 4.3 depicts the current level of operations on a typical weekday at the
airport in the summer. During slot-controlled hours, operations already exceed the lower average
Engineered Performance Standard (EPS) for the airport. However, if the improved configura-
_tions proposed by the Port Authority are utilized, available airfield capacxty is less affected by
the peaking in operations. The pattern of operations shown the exhibit is a product of the'
European traffic mentioned earlier. :

Exhibit 4.4 projects the change in thé pattern of operations, including additional peaking, if the
HDR is lifted. In this case balanced airfield capacity would be exceeded, especially during the
1600 hour, even with the advantageous configurations projected by the Port Authority. The
pattern of demand shown in the exhibit is modeled after Dulles Internsational Airport, which has
a pattern of operations similar to JFK.
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Exhibit 4.4 also illustrates how demand compares with the engineering estimates of capacity
at the airport. Perhaps the most important figures relate to the relationship between demand
and IFR capacity, which may be as low as 60 operations per hour. During the four key hours
of the current slot window, demand could exceed available capacity by as much as 90 percent.

There appears to be sufficient gate capacity at JFK to accommodate the additional demand if
the HDR is lifted. However, some shortfall in land-side capacity could occur in the late after-
poon. This traditionally has been a problem at the airport and would be exacerbated by lifting
the slot rule.

Impact on Operational Delays

Eliminating the HDR at JFK is expected to increase delays by about five minutes on average,
from the currently simulated 8.4 to 13.5 minutes per operation. Delays of 15 minutes or more
also would increase, to about 5 percent from 4 percent of operations. These and related delay .
estimates are summarized below.

Exhlblt 4.5: Estimated Delay Consequences of Llftmg the HDR at JFK

Best - Base ‘
-Estimate Case Increase |

. Average Delay Times (Min. per Operation):
Al-Weather (a) 13.5
VFR (All Day) : ' - 8.9
IFR (All Day) . 46.0
Summer (Aug.) 115
Winter (Jan.) 25.9

Delays of 15 Min: or More as Percent of

Total Operations: . .‘
Without Canceflations 5% 4% 1% |
With Cancellations ) o 5% . 4% 1% |

a: Estimates are not materialy sffected by fight cancellations.

Itis mportant to note that both airlines and Air Traffic Control have fewer opportunities to
manage delay at JFK than at other airports. Since many city pairs — both domestic and
international - are served only once or twice per day, airlines cannot easily cancel fhghts and
put their passengers on later flights. Furthermore, Air Traffic Control does not assign ground
delays to international flights, since this would often involve implementing traffic management
procedures many hours ahead of predicted adverse weather. Because of these factors, smulated
delays with and without the effect of flight cancellatlons are virtually the same.

An average all-weather delay of 13.5 minutes is below the 15-minute figure originally used as’
a benchmark for imposing the HDR. Given the lack of additional IFR capacity at the airport,
sustained IFR weather over a day is projected to produce average delays in excess of 46 minutes.
This compares with 34.6 minutes under the same conditions today. Such IFR conditions occur,
on average, for the equivalent of about 10 days per year.
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The impact of delays is portrayed graphically in Exhibit 4.6 on the next page. The vertical axis
of the chart shows the AAAW delay per operation, while the horizontal axis is the number of daily
operations at the airport. The base case simulated AAAW delay of 8.4 minutes is denoted in the
chart by point (a). The lower (solid) line in the chart depicts delay/operations relationships with
the HDR in place; the upper (dashed) line does likewise under the assumption the rule is lifted.
The difference between the lines at any given level of operations represents the peaking effect
of eliminating the rule (approximated by the shaded area of the chart). The exhibit shows that:

o The peaking effect of lifting the HDR at JFK is relatively small. .This reflects the fact
that operations are already considerably peaked during slot-controlled hours, and that
lifting the rule is not expected to have a dramatic effect on existing service patterns.

e Ifthe HDR is lifted and operations do not increase, the estimated AAAW delay rises to
9.5 minutes per operation (b), or 1.1 minutes greater than the base case (a), as a conse-
quence of moderately greater peaking.

e Ifthe HDR is lifted and traffic increases by 29 operatxons as pro_]ected the best estimate

of the AAAW delay is 13.5 minutes per operauon (c) ~ 5.1 minutes higher than in t.he
base case (a). .

e Ifoperations increase as projected while the HDR remained in force, the estimated AAAW
' delay is 12.2 minutes per operation (d). This is lower than the best estimate (c), since
the HDR serves to limit peaking.

Measured Benefits and Costs

Immediate elimination of the HDR at JFK is expected to produce essentially a zero net dollar
benefit (negative $2 million). Gains to consumers ($86 million) and the airport ($12 million) are
slightly exceeded by increased delay costs ($100 million) to consumers and airlines. These
impacts are summarized in Exhibit 4.7 (p. 76).

The consumer benefits projected at JFK are relatively modest and are due entirely to the value
of additional services. No benefits in the form of fare reductions are expected. Empirical studies
indicate that, in contrast to the other three HDR airports, there is no fare premium charged at
. JFK as a consequence of the slot rule. In the absence of a fare premium, the impact on mrhnes
is hmJted to addmonal delay costs ($21 million).

In terms of noise meact in the absence of the HDR the size of the population within the DNL
65 contour at JFK is estimated to be 1,375 higher in 1995 than if the rule remained in effect,
and 928 higher in 2005. The lower number in 2005 reflects the transition to an all-Stage 3 fleet.
None of the affected population are expected to be exposed to a noise increase of 1.5 dB or greater.
in 1995 or 2005 if the rule is lifted.
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Exhibit 4.7: Impact of Best Estimate Compared with Base Case
Dollar Benefits & Costs ($ Mil. per Year):

Increase in Consumer Surplus $
o Fare Reductions $0
o New Service 86

Plus: Additional Consumer Delay Costs

Net Benefit (Loss) to Consumers - $ 7

Loss of Fare Premium $ O
Plus: Additional Airline Delay Costs ( 21) -

Net Benefit (Loss) to Airlines . - _ (8 _21) .
Net Revenue to Airport $ 12

TOTAL BENEFITS : ' $ 98

LESS: TOTAL DELAY COSTS 100 |

NET DOLLAR BENEFIT OF ELIMINATING HDR . ¢ 2
]

Non-Monetary Costs:
Estimated Increase in Population Exposed to DNL 65 or Greater -

- Best Estimate Base Case Population Within DNL 65 Expoéed fo
Year Without HDR With HDR Increase ' 1.5 dB Increase or Greater Absent HDR
. 1995 59,901 - 49,526 1,375 -0-
2005 36,698 35,770 928 -0-
Other Impacts

As in the case of Chicago O'Hare, elimination of the HDR at JFK has“implications'for individual
air carriers, air traffic controller staffing, and local/regional economic growth and development.

Individual Carriers

As noted earlier, airline fares are not expected to decline in the absence of the HDR, although
delay costs would increase for the major incumbent carriers. TWA controls approximately 40
percent of JFK slots, followed by American with almost 30 percent, Delta with nearly 13 percent,
and United with about nine percent. The likely beneficiaries of lifting the rule are foreign and
domestic carriers that establish service at JFK to Eastern Europe and the Far East.

e e ————————————————————————————
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Controller Sta n;

FAA staffing standards call for one additional controller staff at the JFK Tower if traffic
- increases by 29 operations per day, at a cost of approximately $120,000 per year.!

Local/Regional Impacts

Elimination of the HDR can be expected to generate additional income and employment in the
New York City region. The projected increase in international operations will most likely be to
foreign cities currently receiving limited or no service from the U.S. This would establish New
York as a gateway to those destinations. Since many of those destinations represent new,
relatively small markets, New York could remain their exclusive U.S. gateway for some time
to come. ‘

AL TERNA TIVES TO IMMEDIATE ELIMINATION
OF THE RULE

Three alternatives to lifting the HDR immediately were considered for JFK; the results of the
quantitative analysis of those alternatives are summarized in Exhibit 4.8 on the next page. For
reference purposes, column 1 of the exhibit repeats impact data previously reported for the
immediate elimination case.

Phase Out the Rule Over a Time Certain

This alternative was examined for two time periods under the assumption of a 5-year phase out:

the first year of the phase out and the fifth year, when the rule is eliminated. Over the five-year
period, it is assumed that an additional 29 operations take place, the same as in the immediate
elimination case. It is also assumed that equal increments of slots are taken in each year of the
phase out; thus, there are six additional operations in the first year.

First Year of Phase Out

The results for the first year of a phase out are summarized in column 2 of the exhibit. Since
additional operations are assumed to be "slotted" at convenient times to prevent peaking, the
increase in the simulated AAAW delay is marginal, from 8.4 minutes in the base case to 9
minutes per operation. Similarly, delays of 15 minutes or more increase to 5 percent (from 4
percent) of operations. The cost of increased delays are exceeded by increased benefits, producing
" a positive net benefit of $6 million, a significant portion of which is due to additional interna-.
tional service. As in the immediate elimination case, no fare reduction is anticipated.: '

It is also noted that while existing FIS capacity can probably handle ten additional international operations per
day, additional inspection personnel may be required.

W‘
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. Exhibit 4.8: Summary of Impact of HDR Alternatives for JFK

[
n [2 [3] ‘
OPERATIONS, BENEFITS, COSTS Immediately | Phase Outthe HDR | Keep HDR but| Eliminate HDR |
AND DELAYS Ellminate Over Time Certain | Add Some . iInWinter/ |}
HDR (5 Yrs) Slots Add Slots in
Dollar Amounts are Mil/Yr. (8) ‘ Summer
IstYoar: Sth Year
ANNUAL OPERATIONS:
Base Case (no change in HDR) §74 §74 574 574
Increase in Operations 6 2 2 15
‘Projected Operations 580 603 603 589
DOLLAR BENEFITS AND COSTS: '
increase in Consumer Surpius:
o Fare Reductions $ 0:s O $ 0 $ 0
o New Service 18 86 86 <}
Less: Increase in Delay Costs 12 70 60 28
NET BENEFIT To CONSUMERS $ 6is 7 S 2 .| s 15
Loss-of Fare Premium s ois o| s o s o
Plus: Additional Delay Costs (3 (21) (16) () !
NET BENEFIT To AIRLINES $ (3 i (21) $ (19 s o
NET BENEFIT (REVENUE) To AIRPORT 3is 12 $ 12 6 H
TOTAL BENEFITS $ 21 is 98 $ o8 $ -49
* LESS: TOTAL DELAY COSTS 15 100 |- 76 35
NET DOLLAR BENEFIT $ 6:is8 (2] s 2 $ 14
OPERATIONAL DELAYS (b): Base
0 m [
AAAW Delay, Min. per Operation 8.4 9 14 12 10
.Delays of 15 Min. or More as ’
Percent of Total Operations: 4% S‘I'» 5% - 5% 5%
a: Dollar amounts may not total due to rounding.
b: in the case of JFK, delay estimates are not meterially affected by flight céncellations.

Fifih Year of Phase Out

The results for the final year ¢f a phase out also are reported in column 2 of the exhibit, and are

identical to the results under the immediate elimination case. By the fifth year there are 29
more flights, and peaking increases as users opt for more desirable times of the day to fly. Again,
no fare reduction is expected The average annual all-weather delay increases to about 14

The High Density Rule
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minutes per operation, assuming that all traffic is processed without cancellations and no new
capacity is added at JFK during the phase-out period; about 5 percent of flights are delayed by
15 minutes or more. Net consumer benefits do not quite offset higher delay costs and losses to
carriers, resulting in the negative net benefit of $2 million per year.

Keep the Rule But Add Some Slots

Another alternative is to keep the HDR in place, but immediately add slots at the airport. It
is assumed that 29 slots are added — 19 for domestic and 10 for international operations. With
the HDR in force, additional operations are "slotted” at times which minimize delays. As a
consequence, no additional peaking occurs.

The results under this alternative are summarized in column 3 of the exhibit. The AAAW delay
increases to 12 minutes per operation, while délays of 15 minutes or more occur for about 5
percent of operations. However, delay costs are more than offset by the consumer benefits, over
half of which are due to the added international service. The net benefit is $22 million per year.

Eliminate the Rule in Winter/
Add Slots in Summer

There is a considerable drop-off in the number of operations at JFK during the winter period.
From late October through April, there are approximately 75 fewer operations on a typical
weekday than there are in the summer. As a consequence, there may be an opportunity to
eliminate the HDR during the winter period. For this option to work, it would be desirable to
- add slots during the summer so that any new service offered in the winter could be continued
during the peak summer season. '

Operations during the winter period may not change much under this alternative since slots for
that period are not fully used today. However, the addition of 29 slots in the summer would
provide an incentive for implementing service which otherwise may not be provided. Averaged
over the year, then, under this alternative there are approximately 15 additional flights at JFK,
per day - 10 in domestic markets and 5 in international markets. Impacts are summarized in
the final column of Exhibit 4.8. The AAAW delay increases to 10 minutes (from 8.4 minutes in
the base case); about 5 percent of flights are delayed by 15 minutes or more. Delay costs are
. more than offset by consumer benefits, resulting in a positive net benefit of $14 million per year.

her Alternativ 2

If the rule is not lifted, there may be other ways to increase the net benefits from operations at
the JFK. Specifically, it should be noted that there are likely to be significant consumer benefits
if the number of international operations (by both domestic and international carriers) increases.

*In contrast to the other HDR airports, eliminating the HDR on weekends is not identified as an option at JFK
because there is no drop-off in airport operations during the weekend period. Travelers in international markets
often choose to fly on weekends so they will be at their destinations for business and other purposes at the start of
the work week.
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generate sizable benefits for travelers and provide a spur to broader economic actxvu:y Service
to new cmes would produce particularly desuable benefits.

DISTRIBUTION OF IMPACTS

There is a consistent pattern of benefits and costs across all of the alternatives considered at
JFK. Consumers would benefit from additional operations, especially service to international

points using large aircraft. In general, consumer and airport benefits are about equal to the -
delay costs incurred by both consumers and airlines.

- Airline profits are affected only by delay costs, since there is no clear evidence that carriers are
able to charge a fare premium as a consequence of their slot holdings at JFK. The impact on
individual airlines is not likely to be significant, with the possible exception of any carrier which
has collateralized its slot holdings at the airport in conjunction with a loan agreement. Publicly
available information concerning collateralized slots is not adequate to evaluate the impact on .
any individual carrier.

There would be both benefits and costs to the local community as a result of increased operations
at JFK Benefits would take the form of increased economic development opportunities atten-
dant to additional airport operations. The costs pertain to any increased noise impacts that.
would be experienced by the population surrounding the airport.

Report to the Congress: A Study of
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CHAPTER 5: LAGUARDIA AIRPORT (LGA)

BASE CASE OPERATIONS

LaGuardia processes over 1,000 operations on a typical weekday. USAir, which operates an
origin-destination pattern of service, is the dominant carrier. Delta Airlines also has a major
presence. Excepting Delta’s shuttle service, carriers other than USAir -~ American, United,
Northwest and others - operate primarily to their hubs. Commuters make up approxlmately
20 percent of airport operations; general aviation accounts for less than five percent, a conse-
quence of the policy of the airport operator, the Port Authority of New York and New Jersey,
to assesses a premium on general aviation landing fees. The Port Authority also has imposed
a perimeter rule that restricts operations from LGA to within 1,500 miles, excepting flights to -
and from Denver. Large aircraft account for the majority (65 percent) of airport operations; prop
aircraft account for 24 percent, and heavy aircraft, 10 percent. The base-case pattern of service,
operating constraints and operational delays are summarized below.

Exhlblt 5.1: Base Case Conditions at LGA

Condition Operations per Day Percent of Total Operations :
Scheduled Operations. i
USAir Domestic and Canadian Service 31 31%
USAIr and Delta Shuttle 128 13% .
All other Domestic Operations to Hubs 403 40%
All other Domestic and Canadian . .
Origin-Destination Service 125 12%
General Aviation and cher 48 5%
Total 1,015 -
. t———3
Constraints/Capacities:
Slot Controlled Hours 06:00 - 24:00
Current Slots per Hour 68
Balanced Airfield Capacity per Hour 66 -
Sustainable Gate Capacity per Hour 80
Sustainable Land-side Capacity per Hour - 80
| Operational Delays: :

Simulated AAAW Delay per Operation . . .
Realized Delay per Operation (FAA est) 9.8 Min.
Percent of Flights Delayed 15 Minutes or More

LGA operates primarily as an origin-destination airport, reflecting its appeal to business
travelers in the New York City area. As a consequence, there is considerable demand for botk
: arnvals and departures dunng the prime hours of the day - early morning and late afternoon
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through early evening. The service pattern of the dominant carrier, USAir, features frequent
flights throughout the east coast, including shuttle service, as shown below.

|| ' Exhibit 5.2: USAir Pattern of Service at LGA(a) n

. “ Service to/from Hub : Service tofrom Non-Hub
Baltimore-Washington (15), Charlotte (10), Buffalo (8), Charleston (1), Cleveland (4), Columbus (4), Dayton
Philadelphia (3), Pittsburgh (9) . (2), Ft Lauderdale (3), Greensboro (3), Greenville-Spartanburg (_2),

Indianapolis (3), Jacksonville (2), Kansas City (3), Orando (5), Mi-
~ami (1), New Orleans (1), Norfolk (4), Palm Beach (3), Raleigh-
. Durham (3), Richmond (4), Rochester (5), Fort Myers (1),
Savannah (1), Louisville (2), St. Louis (3), Syracuse (5), Tampa (4),
Boston (17)°, Washington, DC National (15)*

a: Frequoncies each wayshownhpamnum
*_Shuttle service.

Other carriers opérating at LGA focus on service to their hubs, although there is a considerable
amount of service to Florida. This is illustrated-in Exhibit 5.3, which shows the pattern of service
of scheduled carriers other than USAir.

Exhibit 5.3: Non-USAir Pattern of Service at LGA(a) . ]

Airline Service to/from Hub " Service to/from Non-Hub

. American Nashville (4), Dallas-Fort Worth (10), Miami | Toronto (7)
(11)

I AirCanada Montreal (6), Toronto (7)

|- contnentat [ Denver(3) Houston@ - Cleveland (6) ' ' |
Delta Atlanta (9), Cincinnati (4), Dallas-Fort Hartford (1), Fort Lauderdale-Hollywood (3),

Worth (4) Orlando (5), New Orleans (1), Paim Beach (3),
S Tampa (20), Montreal (5), Boston (16)*, Washmg-
ton, DC National (16)*

America West | Columbus (2)

Northwest Boston (1), Detroit (11), Memphis (3), ' ' -
Minneapolis-St. Paul (8) . .

Ultra Air Houston (2)
(. TWA St Louis (6) Hartford (1), Fort Lauderdale-Hollywood (3),
Orlando (3), Palm Beach (2), Pittsburgh (3) .
United Denver (6), Washington, DC Dulies (4), Ortando (3) '

Miami (3), Chicago (17)

Midwest Express | Milwaukee (4)

a: Frequencies each way shown in parentheses.
* Shuttle service.
| —
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Excepting Florida cities, only eight non-hub cities are served, including two by the Delta Shuttle
(Boston and Washington National). All services to non-hub airports are relatively infrequent -
once or twice per day. The hub airports operated by all of the major carriers are well represented
and have relatively frequent service.

The simulated average annual all-weather delay at LGA is estimated to be 10.0 minutes per
. operation. The Air Traffic Control service reports that approximately five percent of flights are
delayed by 15 minutes or more. FAA estimates, which are based on actual data and therefore
include the effect of flight cancellations, indicate that the airport’s AAAW delay in 1993 was 9.8
minutes per operation ~ slightly higher than at comparable airports. At Philadelphia (with 177
percent of LGA's traffic), Orlando (with 103 percent) and San Jose (93 percent), the average delay
was 8.0, 6.7 and 5.6 minutes, respectively.

There appears to be additional capacity at LGA with respect to all airport components except.
the airfield. The HDR is in effect from 0600 through 2400 hours, virtually the entire operating
" day, with 68 slots per hour. The balanced airfield capacity is estimated to be 66 operations per
hour, approximately equal to the slots currently allocated. Both gate and land-side capacities,
at 90 and 80 operations per hour, respectively, appear ample.

CONSEQUENCES OF LIFTING THE RULE IMMEDIATELY

The following sections describe the inipact at LGA of lifting the HDR immediately. Thereafter,
the potential impacts of other alternatives are considered. All results represent “snapshots” of
the likely consequences under the assumption that the rule is eliminated or changed overnight.

Projected Operations If the Rule Is Lifted

Without the HDR the number of daily operations at LGA is projected to increase by 70 (6.9
percent), from 1,015 to 1,085 operations per day as follows:

Exhibit 5.4: Best Estimate of Operations at LGA Without the HDR

Average Operations per Day, Base Case

Pro}ected Increases in Operations:

Domestic & Canadian Air 'Camers Existing Service City Flights
Domestic & Canadian Air Camers New Service Clty Flights
General Aviation

Total Projected Increase

Average Operations per Day, Best Estimate

Percent Increase
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The projection t_akes into account the recent bilateral agreement with Canada, and is predicated
primarily on the following factors:

¢ Incumbent carriers filling in gaps in their current schedule patterns
¢ The carriers' desire to hit their hub banks
e Potential service to new cities

Filling in Gaps in Current Schedule Patterns

While markets differ, especially when time zones are involved, a minimum pattern of service
would include both an early morning and late afternoon non-stop flight for the business traveler.
Discretionary travelers may also prefer a late morning or early afternoon departure in order to
avoid congestion at the departure airport and to accommodate hotel check-in times in the
afternoon at the destination. Most of the additions achieved by filling in schedule gaps at LGA
are represented by USAir in its origin-destination flying pattern. Cities likely to receive added
service are Charleston, Dayton, Miami, New Orleans, Fort Myers, Savannah, Lomsv:nlle and
_ Jacksonville.

Carriers’ Desire to Hit Hub Banks

New York is almost always among the top origin-destination points for virtually every city, and.
LGA is one of the most desirable airports in the nation due to its close-in location to downtown .
Manhattan. Consequently, when carriers operate hub banks, they want to have LGA represented

" in each. A review of the hub banks suggests there is a good representation at each of the carriers’
hubs at LGA. The sole exception appears to be America West's operation at Columbus. Tlns
additional activity is included in Exhibit 5.4.

Potential Service to New Cities

The potential for service to new cities is limited by LGA’s 1500-mile perimeter rule, which is
assumed to remain in effect. However, service to 5 cities within the perimeter -- Birmingham, -
Fort Myers, Chicago (Midway), Knoxville and Sarasota - are included in the projection. Each
of those cities is believed capable of supporting a minimum level of service (twice dally in each
direction.).

Other Operations

" No additional operations are projected for commuter or general aviation activity. In the former
case, it appears that all viable opportunities for commuter service are already addressed, chiefly.
through code-sharing arrangements. Although LGA’s general aviation slots tend to be under-
utilized, the surcharge on landing fees for general aviation users makes it unlikely that a notable
increase will occur. .

Repart to the Congress: A Study of
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Impact of Additional Operations

The implications of 70 additional operations at LGA are seen by comparing Exhibits 5.5 and 5.6
(pp. 86, 87). The former shows the current level of operations on a typical weekday at LGA.
Hourly demand is somewhat peaked, but the variation from hour to hour is not large relative
to other airports. The slot limit of 68 is exceeded only during the morning and afternoon high-
demand periods.

Exhibit 5. 6 projects the schedule of operations at LGA in the absence of the HDR. There is a
significant increase in the number of operations and the pattern is much more peaked. - The
demand pattern at LGA is modeled after domestic operations at Philadelphia Internatxonal

Airport.

Exhibit 5.6 also compares total operations with the engineering estimates of capacity at LGA.
'The most important issue relates to the airport’s balanced capacity - 66 operations per hour.

Projected operations exceed this figure in seven hours of the day. This could lead to increased
delays and cancellations in poor weather. As indicated in the chart, gate capacity appears
sufficient to accommodate all demand; however, there may be a shortfall in land-side capamty
during three hours of the day.
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Inygact on Operational Delays

Eliminating the HDR is estimated to increase the AAAW delay at LGA by about 9 minutes, from
the currently simulated 10.0 to 19.0 minutes per operation. Delays of 15 minutes or more are
projected to rise to between 16 percent and 30 percent of total operations. These and related
delay estimates are summarized below. .

- Exhibit 5.7: Estimated Delay Consequences of Lifting the HDR at LGA

Best Esﬂ- Base
-_maro : Case

| Average Delay Times (Min. per Operation):

All-Weather (a) 13.5119.0 100 35/9.0
VER (All Day) 127 59 6.8
IFR (ANl Day) 75.7 a7.5 282
Summer (Aug.) ' 159 78 81 |
Winter (Jan.) . 22 121 16.1

Delays of 15 Min. or More as Percent of
Total Operations: ) .
Without Cancellations 30% 10% 20%. |
With Cancellations 16% () 5% 1% |

a: Lower estimate adjusts for fight canceliations. Other estimates assume no cancefations.
b: increase assumed to be proportional to increase in 15-minute delays without cancelations.

The simulated delay of 19 minutes under elimination of the rule does not include flight cancella-
tions. If airlines aggressively manage delay by canceling all new flights in IFR weather, we
estimate the minimum average delay at LGA would be 13.5 minutes per operation. This is below
the 15-minute benchmark originally used as a basis for imposing the HDR. Given the lack of
additional IFR capacity at LGA, and again assuming no flight cancellations, sustained IFR
~ weather over a day is projected to produce average delays in excess of 75 minutes, compared with

* 47.5 minutes under the same conditions today. IFR conthlons occur for the equivalent of
approximately 10 days per year.

Exhibit 5.8 on the following page illustrates the delay impacts graphically. The vertical axis
shows the simulated AAAW delay per operation while the horizontal axis is the number of daily
operations at the airport. There are two lines in the chart. The lower (solid) line reflects
delay/operations relationships with the rule in effect; the higher (dashed) line portrays those
relationships in the absence of the rule. The difference between the two lines at any given level
of operations represents the effects of peakmg (approximated by the shaded area of the chart).
.As shown in the chart:

. Wlth the HDR in effect the average annual all-weather delay is 10.0 minutes per opera-
tion. This is the base case, denoted by point (a). If the same level of operations is
performed by all-jet aircraft, average delay increases to 12.7 minutes per operation (b).
The increase is due to LGA’s inability to accommodate easily an all-jet mix.
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e Ifthe HDRis lifted and operations do not increase, the estimated AAAW delay increases
by 3.6 minutes to 13.6 minutes per operation (¢). By contrast, if the HDR is lifted and
operations increase as projected, the best estimate for the level of AAAW delay is 19.0
minutes (d). This amounts to an increase of 9 minutes compared with the base case (a).

¢ Ifoperations increase as projected but the HDR remains in force, the level of delay is 17.1

minutes (e), or nearly two minutes less than the best estimate (d). The difference is the
additional peaking that would occur absent the HDR.

Measured Benefits and Costs

As shown in Exhibit 5.9, the net dollar benefit of lifting the HDR at LGA is marginally negative —
minus $17 million. The sizable benefit to consumers ($238 million) is generated by fare reduc-

Exhibit 5.9: Impact of Best Estimate Compared with Base Case

=

Dollar Benefits & Costs ($ Mil. per Ye_arl:

Increase in Consumer Surplus . $238
o Fare Reductions $160
o New Service 78 :
Plus: Additional Consumer Delay Costs ( 149)
Net Benefit (Loss) to Consumers _ $ 89
Loss of Fare Premium ($160)
Less: Incremental Demand Impact(a) .
Net Fare Premium Loss to Airlines ($ S6)
Plus: Additional Airline Delay Costs ( 64
Net Benefit (Loss) to Airlines ($ 120)
Net Revenue to Airport , ' $ 14
TOTALBENEFITS . : | o $196
LESS: TOTAL DELAY COSTS 213
NET DOLLAR BENEFIT OF ELIMINATING HDR . ' $ 17

“ Non-Monetary Costs:
. Estimated Increase in Population Exgbsed to DNL 65 or Greater:

Best Estimate- Base Case Population Within DNL 65 Exposed to
Year Without HDR With HDR Increase 1.5 dB Increase or Greater Absent HDR

1995 203,579 183,814 19,775 -0-
2005 38,946 32251 6,695 . -0-

a: Effect of marginal increase in demand occasioned by lower ticket prices. - ||

M
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tions, new service, and increased operations by large and heavy jets, and exceeds consumer delay
costs ($149 million). The net consumer benefit plus the gain in airport revenue from additional
operations are outweighed by the loss of fare premiums and additional delay costs to carriers.

Regarding non-monetary costs, we estimate that in the absence of HDR the size of the populatlon
within the airport’s DNL 65 contour would be 19,775 higher in 1995 than if the rule remained
in effect, and 6,695 higher in 2005. The lower figure in 2005 reflects completion of the transition
to an all-Stage 3 fleet. None of the affected population are expected to be exposed to an increase
in noise of 1.5 dB or greater in either 1995 or 2005 in the absence of the HDR.

Other Impacts

Lifting the HDR at LGA also has implications for individual carriers and local and regional
economic development.

Individual Carriers.

The principal incumbent carriers would be most affected by eliminating the HDR. USAir controls
approximately 29 percent of LGA slots, followed by Delta with 25 percent, American with 17
percent, and United with 9 percent. These carriers would be.faced with increased competition
and the prospect of higher operating costs due to increased delays. New entrant carriers or -
limited incumbents, on the other hand, would benefit from elimination of the rule. These carriers -
desire increased access to LGA but have been frustrated by the unavailability or high cost of

“desirable slots.

Local/Regional Growth and Development Opportunities

Increased operations at LGA would likely have a beneficial impact on local economic growth and
development. Some of the increase in operations might represent transfers from other regional
airports in the New York area, however. Thus, while the net benefits to the region are likely
to be positive, there may be some distributional consequences. |

ALTERNATIVES TO IMMEDIATE ELIMINATION
OF THE RULE

Three alternatives to immediate elimination of the HDR were considered. Their estimated
benefit, cost and delay impacts are summarized in Exhibit 5.10 below. For reference purposes,
"column 1 repeats xmpact data reported earlier for the immediate ehmmahon case. .
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Exhibit 5.10: Summary of Impact of HDR Alternatives for L GA

] [2) 3] [4]
OPERATIONS, BENEFITS, COSTS Immediately | Phase Out the HDR | Keep Rule but| Eliminate HDR
AND DELAYS Eliminate Over a Time Certain Add Silots on Weekends,
HDR (5 yrs.) for Priority Sat 12:00 to
Dollar Amounts are Mil./Yr. (8) Users Sun 12:00
IstYoer} SthYear
ANNUAL OPERATIONS:
Base Case (no change in HDR) . 1,015 1,015 1,018 . 1,018
Adjustment for Weekends
Increase in Operations 70 24 120 10
Projected Operations 1,085 1,039 1,135 1,028
DOLLAR BENEFITS AND COSTS:
Increase in Cor;sum_Sutﬂm:
o Fare Reductions $ 160 0 :$ 167 $ 0
o New Service 78 30 101 12
Less: Increase in Delay Costs 149 34 226 11
NET BENEFIT To CONSUMERS . $ 89 (4 :$ 42 $ 1
Loss of Fare Premium (net) S (56 0 i$ (59 $ 0
Plus: Additional Delay Costs ) § (5 (97) (4
NET BENEFIT To AIRLINES $ (120) (15) i $ (1S9) $ (49
NET BENEFIT (REVENUE) To AIRPORT $ 14 S i$ 24 $ 1
‘TOTAL BENEFITS ’ $ 196 B :§ 236 $ 13
LESS: TOTAL DELAY COSTS 213 80 33 15
NET DOLLAR BENEFIT : $ (1) a5 :$ @ $ (2
OPERATIONAL DELAYS: . Base
. Case
AAAW Delay, Min. per Operation (b) 10 19 12 prx] 1
 Delays of 15 Min. or More'as
Percent of Total Operations:
WITHOUT Cancellations 10% - 30% 15% 44%° 12%
WITH Cancellations 5% 16% 9% 23% 7%

a: Dollar amounts may not fotal due to rounding. . ’
b: Assumes no flight canceilations. .
e ——

Phase Out the Rule Over a Time Certain

As in the cases of O'Hare and JFK airports, immediately elinﬁnating the rule at LGA would
entail an abrupt change in the institutional framework to which all parties - the airport, air
traffic control, airport users, erc. - would have to adjust. An alternative for easing those
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adjustments is to phase out the HDR over a fixed period. This altematlve was examined for two
periods: the first year of phase out and the (assumed) fifth year, when the rule is eliminated.
In the case of LGA, an assumption is made that in addition to the 70 operations projected under
the immediate elimination case, an additional one percent annual growth occurs in the number
of operations over the 5-year period. This equates to 10 operations per year, and results in 50
more operations in the fifth year of phase out than in the immediate elimination case, and a total
of 120 more operations than in the base case (Le., 70 + [10 x 5 yrs.] = 120). It is also assumed
that:

e The increase of 120 operations occurs in equal installments over the phase-out period.
This results in 24 additional operations in the first year, all of which are assumed to be
domestic or Canadian operations.

¢ The 50 additional operations representing incremental growth are similar to the 70
projected under the immediate elimination case (e.g., both generate similar kinds of
benefits).

e The 10 additional operations in the first year are “slotted” at times which prevent
peaking. Since this implies no basic change in market structure, it is further assumed
that average yields are unchanged and no fare reductions occur in the first year.

First Year of Phase Out

Estimated impacts in the first year of a phase out are shown in column 2 of Exhibit 6.10. The

- gimulated average annual all-weather delay increases from 10 minutes in the base case to about
12 minutes per operation, while delays of 15 minutes or more increase to between 9 percent and
15 percent of total operations (compared with 5 to 10 percent in the base case). Consumer
benefits are modest, reflecting no reduction in fares, and are exceeded by increased delay costs.
The net benefit is a negative $15 million.

Fifth Year of Phase Out

Impacts in the fifth year also are shown in column 2 of the exhibit. There are now 120 more
flights and, because the HDR is lifted, fares decline by an average of five percent. Peaking has
. increased as users opt for more desirable times of the day to fly. As a result of greater peakmg,
the AAAW delay increases to about 23 minutes per operation, assuming that all traffic is
processed without cancellations and no capacity has been added at the airport in the interim
years. There is also a large increase in delays of 15 minutes or more, which occur for between
23 percent and 44 percent of operations. Net consumer benefits do not offset the increased delay
costs and loss of fare premiums incurred by carriers, resulting in a negative net benefit of $87
million. This contrasts with a negative $17 million under the immediate elimination case.” The
difference reflects the impact of the additional 50 operations in the final year of phase out: the
incremental contribution of those operations to consumer benefits is exceeded by their incremen-
tal delay costs.

The High Density Rule
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Keep the Rule But Add Slots for Priority Users

-Another alternative is to keep the rule in place, but immediately add slots for priority users.
Because the number of hourly slots already exceeds LGA's balanced airfield capacity, a modest
number (10) of additional operations are assumed. Estimated impacts for this alternative are
summarized in column 3 of Exhibit 5.10.

With the rule in place, the additional operations are "slotted” at times to minimize delay impacts -
and no additional peaking occurs. The AAAW delay increases to 11 minutes per operation (from
10 minutes in the base case), while between 7 percent and 12 percent of operations are delayed
‘by 15 minutes or more. The resulting delay costs slightly exceed the consumer benefits,
producing a negative net benefit of $2 million per year.

Eliminate the Rule' on Weekends

As in the case of Chicago O’Hare, there is a considerable drop-off in the number of operations
at LGA betweén noon on Saturday and noon on Sunday. There may be an opportunity to increase
utilization of the airport and provide innovative services by eliminating the rule between those
hours. For analytical purposes, it is assumed that 50 additional flights are flown during the 24-
hour period, and that most of those flights are charter or part-charter services to leisure markets. .
Also, as in the O’Hare case, an adjustment is made to total operations during the weekend hours
to reflect an estimated 200 flights that are scheduled at those hours but not actually flown.

Results for this alternative aré shown in the final column of Exhibit 5.10. Averaged over the
course of the year, the impact is minor, with small but identifiable consumer benefits. The net
benefit is estimated at $6 million in annual dollars.

Other Alternatives

If the HDR is retained, there may be other ways to increase the net benefits from operations at"
the LGA. Specifically, it should be noted that there are likely to be significant consumer benefits
[if additional opportunities are prov1ded for mghts to new domestic and Canadian points, or if
carriers are permitted to fill in gaps in their service patterns. At the same time, it is unlikely

that fares will change significantly at LGA unless the HDR is lifted entlrely, or the number of
slots is increased substantially.

-DIS TRIBUTTON OF IMPACTS

" As is the case at other HDR airports, consumers benefit the most from new service to new cities
with flights using large aircraft. In the case of LGA, the potential consumer benefits of relaxing
or lifting the HDR are constrained by the airport’s perimeter rule, which precludes long-haul
and transcontinental flights with large aircraft.

USAir and Delta, as the two largest operators at LCA, would be adversely affected to the
greatest extent by eliminating the rule. These carriers would bear the brunt of fare reductions
and increased delay costs. .
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The airport operator would benefit directly from increased operations as a consequence of
increased airport revenue. The local community would experience both benefits and costs.
Benefits would arise from increased economic development opportunities attendant to additional
operations at the airport. The costs would be any additional noise impact on the population
surrounding the airport.
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CHAPTER 6: WASHINGTON NATIONAL
AIRPORT (DCA)

" BASE CASE OPERATIONS

Washington National averages about 928 operations each weekday. The pattern of service is
primarily origin-destination, with arrivals concentrated in the prime morning hours (0700-0959)
and departures concentrated in the prime evening period (1500-1859). USAir is the dominant
carrier and operates largely to non-hub cities. With the exception of Delta's Shuttle service, other
domestic carriers — American, Northwest, Continental and others -- operate primarily to their .
hubs. The pattern of service at DCA is constrained by a perimeter rule that prohibits flights

- beyond 1,250 miles from the airport. Commuters and general aviation represent a significant
proportion of operations — between 15 and 20 percent each. Almost 33 percent of operations are
accounted for by prop aircraft and 67 percent by large aircraft. The base-case pattern of service,
operating constraints and operational delays are as follows.

—— = —— =
Exhibit G 1: Base Case Condntnons at DCA.-
_ Condition Operations per Day Percent of Total Operations |
Scheduled Operations: '
USAIr Origin-Destination Domestic Service : 331 36%
USAIr and Delta Shuttle - 60 6%
Al other Domestic Operations to Hubs 314 34%
All other Domestic Origin-Destination Service 52 - 6%
General Aviation and Other 7. 18%
Total 028
t—————
Constraints/Capacities:
Siot Controfled Hours’ ' 06:00 - 24:00
H Current Slots per Hour 60
Balanced Airfield Capacity per Hour 67
Sustainable Gate Capacity per Hour ) 68
Sustainable Land-side Capacity per Hour 68
Operational Delays: . .
Simulated AAAW Detlay per Operation 4.6 Min.
Realized Delay per Operation (FAA est) 7.5 Min,
Percent of Flights Delayed 15 Minutes or More : 0.5%.

The simulated average annual all-weather (AAAW) delay at DCA is estimated to be 4.6 minutes
per operaticn. The Air Traffic Control service reports that approximately 0.5 percent of flights
are delayed by 15 minutes or more. FAA estimates of AAAW delay, which are based on actual
data and therefore include the effect of flight cancellations, indicate that the average realized

M
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delay at DCA in 1993 was about 7.5 minutes per opération. At comparable airports - including
Philadelpbia (with 119 percent of DCA's traffic), Orlando (with 97 percent) and San Jose (88
percent) — the average delay was 8.0, 6.1 and 5.6 minutes per operation, respectively.

DCA appears to have additional capacity available. There are presently 60 slots per | hour during -
the slot period, which encompasses the airport’s entire operating day of 0600 to 2400 hours. Of
the 60 hourly slots, 37 are for air carriers, 11 for commuters, and 12 for other users. There are
also two additional commuter slots for aircraft equipped to conduct a short take-off or landing
(STOL). Balanced airfield capacity is estimated to be dbout 67 operations per hour, or seven
higher than the current hourly limit. Both land-side and gate capacmes are eqmvalent to 68 -
operations per hour. .

Washington National is the only HDR airport for which the total number of slots today is the
same as when the slot rule was imposed more than a quarter century ago. Since deregulation
in 1978, growth in the airport’s annual number of departures and enplanements has been
negative. This lack of growth is a legacy of DCA's limited size, the urbanization of the
surrounding Northern Virginia communities and an attendant, rising concern for aircraft noise,
and deliberate efforts to divert traffic to and promote the development of Dulles International.
Legislation enacted in 1986, which transferred management of the airport from FAA to the
Metropolitan Washington An'ports Authority (MWAA), prohibits any change in the 37 hourly
slots presently allowed for air carrier operations.' Thus, unlike the other HDR airports, any
change in the slot limitation on air carriers at DCA would require a change in federal law.

CONSEQUENCES OF LIFTING THE RULE IMMEDIATELY

The following sections describe the impact at DCA of lifting the HDR immediately. Thereafter,
the potential impacts of other alternatives are considered. All results represent “snapshots” of
the likely consequences under the assumphon that the ruleis ehmmated or changed overmght

Projected @erthns If the Rule Is Lifted

Because of its close proximity to downtown Washington, DCA is a highly attractive destination '
for business and government travelers. Demand for this access has been suppressed by the slot
rule. Consequently, as shown in Exhibit 6.2 on the next page, it is projected that the number
of operations would rise substantially in the absence of the HDR: to 1,119 from 928 operations
per day, an increase of about 20 percent. This large increase is predicated on three factors:

o Incumbent airlines filling in gaps in existing service
o Cities.that would likely be served in the absence of the HDR .
_» The capacity of the airport to process general aviation aircraft on the ground

"Metropolitan Washington Airports Act of 1986 (P.L. 99-591).
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~ Exhibit 6.2: Best Estimate of Operatnon at DCA Without the HDR

Average Operat:ons per Day, Base Case
Projected Increases in Operation.s.

Domestic Air Carriers, Existing Service City Flights
Domestic Air Carriers, New Service City Flights
General Aviation

Total Projected Increase

\

\

t Average Operations per Day, Best Estimate
‘ .

Percent Increase
L.

Gaps in Existing Service

The two most important gaps in existing service relate to (1) origin-destination flying by USAir
during the prime late-afternoon period and (2) markets not presently served. Although USAir -
(including its commuter operations) has the highest gate utilization of all carriers at DCA, it has
sufficient unused gate capacity-to process 10 additional arrivals and 10 additional departures
during the afternoon peak. The carrier has both arrival and departure gaps during that period .
to fill this additional capacity. The most likely arrival and departure cities are as follows:

Arrivals Departures

Hartford ‘Albany

Charleston Buffalo

Columbus Fort Lauderdale-Hollywood
Dayton Greensboro

Orlando Manchester

New Orleans New Orleans
Providence Palm Beach
Fort Myers Fort Myers
Louisville Syracuse

Regarding service to other cities, there are currently 17 sizable cities within the 1,250-mile
perimeter of DCA without non-stop service to the airport. As shown in Exhibit 6.3, 16 of those
cities are candidates for jet service. Carriers are most likely to serve these cities with a
minimum of two flights per day, with arrivals at DCA in the prime morning hours and departures
in the prime afternoon period, providing a convenient pattern of service for business travelers.

The High Density Rule
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Exhibit 6.3: Sizable Cities Without Non-stop Service to DCA |
(Assumes DCA Perimeter Rule Remains in-Place) :

Jot " . Commuter

Birmingham Atiantic City
Savannah

Sarasota

Oklahoma City

Mobile

Greenville, SC

Little Rock
Tulsa
Portland, ME
Des Moines
Columbia, SC
Burlington, VT
Bangor
Jackson
Knoxville

The projected increase in scheduled operations would result in nearly maximum utilization of
DCA’s future gate capacity (54 gates). Because of high latent demand, carriers should be able
to find profitable market opportunities, even if they are not identical to those listed above.
Therefore, absent the HDR, it is projected that carriers would schedule up to the maximum
airport average gate utilization of approximately nine departures per gate per day.

Increase in General Aviation Operations

DCA is an extremely attractive destination for general aviation traffic. The airport processes
approximately 180 general aviation operations per day. Both the airport's Master Plan and an
independent evaluation suggest that.the maximum number of operations per day would be
. approximately 240. In the absence of the HDR, it is projected that on a typical day during the
business week, the airport would approximately reach its general aviation maximum.

Impact of Additional @‘eratians

'The potential consequences of a 20-percent increase in operations at DCA are seen by comparing

_Exhibits 6.4 and 6.5 (pp. 100, 101): The former shows the base-case level of operations on a
typical weekday at the airport. During the most desirable periods of time, hourly demands are
relatively flat, with significant peaking of activity occurring only in three hours of the day. In
no hour of the day does the demand reach the balanced capacity of 67 operations per hour.

Exhibit 6.5 shows projected operations without the slot rule. There is a dramatic increase in
the number of operations, and the pattern is much more peaked. The demand pattern at DCA
over the day has been modeled after Philadelphia International Airport. Exhibit 6.5 also
illustrates how projected demand compares with the engineering estimates of capacity at the
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airport. During 10 hours of the day, demand exceeds the balanced capacity of the airport, as
well as both land-side and ground-side capacities. The dramatic change in the pattern of
operations at DCA in the absence of the HDR is a consequence of the long-suppressed demand '
for addmonal service.

Imgact on Operational Delays

‘Reflecting constraints on its growth, DCA currently experiences comparatively low operational
delays. The airport’s average simulated all-weather delay of 4.6 minutes, and its low incidence
of delays of 15 minutes or more, are well below the experience af other slot-controlled airports.
An increase of 191 daily operations, however, could change mrs substantially.

Best Base i
Estimate Case |Increase |

Average Delay Times (Min. per Operatlon} Q
Al-Weather (a) 8.5/20.8 46 3.9116.0
VFR (All Day) 9.0 1.3 77 |
IFR (All Day) : ’ 127.3 343 93.0 |
Summer (Aug.) 144 29 115§

Winter (Jan.) . 269 - 6.3 106 §

Delays of 15 Min. or More as Percent of

Total Operations: ’
without Cancellations 16% 6%
With Cancellations ) 7% () 0.5%

a: Lower estimate adjusts for fight cancellations. Other estimates assume no cancelations.
b: Increase assumed to be proportional to increase in 15 minute delays without cancelations.

DCA's average all-weather delay in the absence of the HDR is projected to increase by over three-
fold, from 4.6 to 20.8 minutes, assuming no flight cancellations. Assuming airlines actively
managed delays by canceling all new flights in IFR weather, the estimated increase is materially
smaller - 3.9 minutes per operation (from 4.6 to 8.5 minutes). Meanwhile, delays of 15 minutes
or more-are projected to rise to 16 percent from 6 percent of operations, if cancellations are
ignored, and to 7 percent from less than 1 percent if cancellations are taken into account. These
.increases would put DCA far above the delay experience of comparable airports, including
Plnladelphm, Orlando and San Jose.

Exhlbxt 6.7 on the followmg pPage lllustrates the impact on delays of lifting the HDR. The vertical
axis shows the simulated AAAW delay per operation while the horizontal axis is the number of
daily operations at the airport. There are two lines in the chart. The lower (solid) line reflects -
delay/operations relatlonshxps with the rule in effect; the higher (dashed) line depicts those
relationships if the rule is lifted. The difference between the two lines at any given level of
operations represents the effects of peaking (approxnmated by the shaded area of the chart).
‘As shown in the chart:
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e With the HDR in effect the avbrage annual all-weather delay is 4.6 minutes per operation.
This is the base case, denoted by point (a). If the same level of operations were performed
by all-jet aircraft, average delay would increase to 17.0 minutes per operation (b). The
increase occurs because of a significant shortfall in the airport’s jet capacity. Delays at
DCA are particularly sensitive to changes in aircraft mix because jets are not able to use -
all of the available runways.

s If the HDR is lifted and operations do not increase, the estimated AAAW delay increases
by 1.2 minutes to 5.8 minutes per operation (¢). By striking contrast, if the HDR is lifted
and operations increase as projected, the best estimate for the level of AAAW delay is -
20.8 minutes (d). The very large increase relative to the base case (a) reflects the fact
that DCA would be operating at a level in excess of its sustainable balanced capacxty

Measured Benefits and Cost

The estimated benefit-cost impact of lifting the HDR is summarized in Exhibit 6.8 on the next
page. As before, all changes are relative to the base case.

In contrast to the other HDR airports, the estimated net dollar benefit of lifting the slot rule at
DCA is substantially negative: minus $107 million. Overall, delay costs are expected to exceed
consumer benefits. The latter depend greatly on increased operations by large and heavy
aircraft; it is the large origin-destination carriers, however, which will bear the brunt of
significantly higher delays. For consumers alone, delay costs ($224 million) are nearly as large
as the benefits ($270 million) availed by reduced fares and increased service. Sigm‘ﬁcantly, the
net benefit at DCA would be close to zero were it not for the projected increase in general
aviation operations. These operations contribute to delays but provide benefits to a relauvely
small share of airport users. .

- With respect to noise impact at DCA, we estimate that in the absence of the HDR the size of the
population within the DNL 65 contour would be 4,027 hxgher in 1995 than if the rule remained
in effect. Following the transition to an all-Stage 3 fleet, the size of the noise-affected population
in 2005 would be virtually the same with or without the rule in force. None of the affected
population are expected to be exposed to a noise mcrease of 1.5 dB or greater in exther 1995 or
2005 in the event the HDR is lifted. ~

Other Impacts
Individual Carriers

USAir, the dominant carrier with nearly 180 weekday flights, would suffer the most from
removal of the HDR at DCA as a result of fare reductions and increased delay costs. Other air
carriers with significant DCA operations - Delta, American, Northwest and Continental - also .
would be affected. Prospective new entrants and limited incumbents, such as Midway and
Midwest Express, would be the chief beneficiaries if the HDR were eliminated since they would
have an opportunity to penetrate a new market. General aviation users, with 60 additionai
operations per day, would be obvious beneficiaries.

The High Density Rule
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ollar Benef‘ ts & Costs ($ Mil. per Year):

Increase in Consumer Surplus
o Fare Reductions $90
o New Service 180
Pius: Additional Consumer Delay Costs

Net Benefit (Loss) to Consumers

Loss of Fare Premium ' ($90)

Less: Incremental Demand impact(a) 42

Net Fare Premium Loss to Airlines ($ 48) 1
Plus: Additional Airline Delay Costs ' ( 104)

Net Benefit (Loss) to Airlines ($ 152)
Net Revenue to Aifpon - ~ $19

TOTAL BENEFITS $ 241
LESS: TOTAL DELAY COSTS 348

NET DOLLAR BENEFIT OF ELIMINATING HDR ($107)
. 4

Non-Monetary Costs:
Estimated Increase in Population Exposed to DNL 65 or Greater

Best Estimate Base Case ~ Population Within DNL 65 Exposedfo . |
Year Without HDR With HDR Increase 1.5 dBIncrease or Greater Absent HDR

1995 7,341 3314 4,027 . =0-
2005 942 1942 -0- -0-

I! a: Effect of marginal increase in demand occasioned by lower ticket prices. ’ n

- Controller Staffin,

Based on current staffing standards, an increase of 191 daily operations at DCA would require
an additional six controllers, at an annual cost of approximately $720,000.

Local/Regional Issues

The latest master plan for DCA, formulated in 1989 after the airport was transferred to MWAA, .
assumes that the current level of slots allocated to air carriers and commuters will remain fixed -
for the indefinite future. This assumption is central to the airport development plan, which calls
for expanding the size of the terminal to make passenger processing easier, but provides for only

modest increases in land-side capacity and no increase in air-side capacity. The plan also reflects
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the long-squght objective, manifested by DCA's 1,250 mile perimeter rule, of promoting future
air carrier growth at Dulles airport. A proposal to lift the rule at DCA may be perceived as
counterproductive to MWAA's planmng

ALTERNATIVES TO IMMEDIA TE ELIMINATION
OF THE RULE

As with the other three HDR sirports, three alternatives to the immediate elimination of the
HDR were considered for DCA. The results of the quantitative analysis of those alternatives
are summarized in Exhibit 6.9 on the following page. For reference, column 1 of the exhihit
repeats impact data reported earlier for the immediate elimination case.

Phase Out the Rule Over a Time Certain

As in the cases of O'Hare, JFK and LaGuardia, this alternative was examined for two periods: _
the first year of phase out and the (assumed) fifth year, when the rule is lifted. It is assumed
that in addition to the 191 operations projected under the immediate elimination case, an
additional one percent annual growth occurs in the number of operations over the 5-year period,
including a proportional increase in general aviation traffic. This amounts to approximately 10
operations per year, and results in 49 more operations in the fifth year of phase out than in the .
immediate elimination case, and a total of 240 more operations than in the base case. It is also
assumed that:

o The increase of 240 opei'atmﬁs occurs in equal installments over the phase-out penoﬂ
This results in 48 additional operations in the first year, 20 percent of which are general
aviation.

e The 48 additiona_l operations in the first year are “slotted” at times which preveﬂt
peaking. Since this implies no basic change in market structure, it is further assumed
that average yields are unchanged and no fare reductions occur in the first year.

¢ The 49 additional operations répresenting incremental growth are similar to the 191
projected under the immediate elimination case (e, & both generate similar kinds of
benefits).

First -Year of Phase Qut

The éstimated impact in the first year of a phase out is summarized in column 2 of Exhibit 6.10.
‘The simulated average annual all-weather delay increases from 4.6 minutes in the base case to
8 minutes per operation. Also, delays of 15 minutes or more rise to between 2 percent and 8
percent of operations, which is in the range of those currently experienced at other busy airports,
including the other HDR airports. The costs of these increased delays are not offset by increased
benefits. In the absence of fare reductions, consumer benefits are relatively modest, resulting
ina negatave net benefit of $15 million per year.
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Exhibit 6.9: Summary of Impact of HDR Alternatives for DCA

n [

4]

OPERATIONS, BENEFITS, COSTS immediately Phase Out HDR Keep Rule but | Eliminate HDR
AND DELAYS . Eliminate Over Time Certain | Add Siotsup | on Weekends,
HDR (6 yrs) to Balanced Sat 12:00 to
Dollar Arnounts are MiL/YT. (8) Capacity Sun 12:00

Ist Year: sth Year

ANNUAL OPERATIONS:
Base Case (no change in HDR) 928 | 928 928 928
Adjustment for Weekends ©(200) -
Increase in Operations 48 240 ] 96 20
Projected Operations 976 1,168 1,024 748 -
DOLLAR BENEFITS AND COSTS:
Increase in Consumer Surplus: .

o Fare Reductions 0 :$ 94 $ 0 $ (1]

o New Service 3 227 106 1
Less: Increase in Delay Costs 50 314 104 1 -
NET BENEFIT To CONSUMERS (3 is 7 $ 2 $ 0
Loss of Fare Premium (net) 0 is (49 s 0 $ .0
Plus: Additional Defay Costs 3 (166) 51) 0
NET BENEFIT To AIRLINES ) is 219 $ (1) $ o
NET BENEFIT (REVENUE) To AIRPORT 5 i 3 s 9 $ 0
TOTAL BENEFITS ' - 58 i$ 296 $ 1us " 1
LESS: TOTAL DELAY COSTS ) 480 155 A
NET DOLLAR BENEFIT ~ {15 i $ (189) $ (40) $ [\}

OPERATIONAL DELAYS: Basse '
Case
AAAW Delay, Min. per Operation (b) 46 8 2 12 5
Detays of 15 Min. or More as
Percent of Total Operations:
WITHOUT Cancellations 6% 8% 19% 10% . 6%
WITH Cancetiations | o05% 2% T 9% . 3% 0.5%

“ »cmdum“ylnotwanbmw . I
b: Assumes no flight cancellations. : .
Fifth Year of the Phase Qut

Impact inthe fifth year also is summarized in column 2 of the exhibit. By the final year there
are 240 more flights at DCA than in the base case. Because the HDR is lifted, fares on average
- are five percent lower than otherwise, while peaking increases as users opt for more desirable
‘times of the day to fly. The average annual all-weather delay increases to 25 minutes per
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operation, assuming all traffic is processed without cancellations and no capacity has been added
. at the airport during in the interim. Delays of 15 minutes or more rise to between 9 percent and
19 percent of operations. The large increases in delays are not offset by the benefits to
consumers. Consequently, the net benefit is a negative $184 million.

* Keep the Rule But Add Slots Up to Balanced Capacity

Another alternative is to retain the rule, but immediately add slots up to the point approximating
the balanced airfield capacity of the airport. This involves adding about six slots per hour at
DCA, or 96 slots over the course of the day during which jet operations are permitted. It is
assumed that 20 percent of these slots are designated for the general aviation and other user
category. The impact of this alternative is summarized in column 3 of Exhijbit 6.9.

The AAAW delay increases to about 12 minutes per operation, while 3 percent to 10 percent of
flights are delayed by 15 minutes or more. The resulting delay costs are greater than the benefits -
to consumers, producing a negative net benefit of $40 million per year.

Eliminate the Rule on Weekends

As in the case of O'Hare and LaGuardia, there is a considerable drop-off in the number of
operations at DCA between Saturday at noon and Sunday at noon. Accordingly, there may be
an opportunity to increase the utilization of the airport and to provide innovative services by
eliminating the rule during this period of time. For analytical purposes, it is assumed that 20
additional flights would be flown during this 24-hour period and that most of those flights are
charter or part-charter service to leisure markets. Such services produce lower consumer
benefits than similar flights with significant business traffic. Also as in the case of ORD and
LGA, an adjustment is made for an estimated 200 flights that are scheduled but not actually
flown during the weekend period.

The impact of weekend elimination is shown in the final column of Exhibit 6.9. There are small
but identifiable benefits and costs that are offsetting, leaving a zero net benefit.

Other Alternatives

If the HDR is retained, there may be other ways to increase the net benefits from operations at
DCA. Specifically, it should be noted that there are likely to be significant consumer benefits
if opportunities were provided to fly to new domestic points, and if services could be added to
fill in schedule gaps. It should also be noted that fare reductions at DCA are unlikely unless the
rule is lifted entirely, or there is a very substantial increase in the number of slots.

DISTRIBUTION OF IMPACTS

Unlike the other HDR airports, additional operations at DCA include a significant portion (20
percent) by general aviation. This has a substantial impact on net benefits and the distribution
of benefits and costs among users. While all users experience increased delay costs from each-
additional flight at the airport, consumer benefits from general aviation flights would be
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concentrated among a narrow portion of the population. By contrast, additional scheduled
operations have the potential to benefit a larger constituency. As a consequence of the sizable
general aviation traffic, the benefits of additional operations at DCA are smaller than might
otherwise be the case. This condition is compounded by the perimeter rule at the airport, which
precludes high-value transcontinental operations. '

. USAir dominates operations at DCA and therefore would be most affected by reduced fares and
increased delay costs in the absence of the HDR. The airport would benefit directly from the
increased revenues resulting from additional operatioris. The community would benefit from
any additional economic opportunities related to additional operations, although some of these
operations might be diversions from other airports in the region. The cost to the community
would relate primarily to any additional noise impact on the population surrounding the-airport.
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CHAPTER 7: OTHER CHANGES
TO THE RULE

If the High Density Rule is retained, several changes could be made to improve the performance
of the rule and/or simplify its implementation. Some of the changes could have significant
impacts; others, essentially administrative in nature, are unlikely to have a major effect. Thls ~
chapter addresses both types. .

CHANGES TO THE HDR W1
POTENTIALL YSIGNIHCANT IMPACTS

The following dxscussxon summarizes several possible changes to the HDR with potentially
significant impacts. Each change may also have distributional consequences whxch would have
to be considered.

Change the Definition of a Slot A

Currently, slots are defined as the right to land or take off during a specific time period at each
of the HDR airports. Allocations are made among users without reference to the fact that
different aircraft require different amounts of time to be processed through the system. For -
example, prop aircraft require longer separations when following jet aircraft, and aircraft
following heavy airplanes also have larger separation standards. .Theoretically, separation
standards could be taken into account when allocating slots by redefining the slots in terms of
the amount of time needed to process an aircraft through the system.

‘Rollm Hour Enforcement

At certain airports overseas, including London Heathrow, the total number of slots permitted -
in any hourly period (regardless of when it starts and ends) cannot exceed a certain number.
This “rolling hour” provision eliminates the situation where two, back-to-back half-hours exceed
the hourly slot limit. Such circumstances often occur at U.S. airports, especially Chicago O'Hare.
Rolling hour enforcement could be coupled with a change in slot definition.

Define a Finite Life for Slots.

One of the most lmportant issues with regard to the HDR relates to whether the highest-value
users are provided sufficient access to desirable, capacity-constrained airports. When the
facilities are constrained, it is desirable that the maximum benefits be produced at the airport,
consistent with any public interest considerations. An administrative rule like the HDR,
however, may grandfather certain users which are lower-valued than other users seeking to
obtain slots. One way to reduce this problem would be to ensure that some slots become
available on a regular basis for higher-value operations.
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Each domestic slot would be defined as having a finite life, after which it would be withdrawn

and redistributed among users, perhaps by an auction process. Separate pools of slots could be

maintained for different user groups, but the withdrawal/auction process would ensure that,
- over time, the highest-value users have an opportunity to enter and operate at the HDR airports.

Reallocate Slot Pools Amon g. User Groups

Perhaps the most obvious option if the HDR is retained would be to reallocate slots among users
to improve the net benefits generated at the airport. As was noted previously, net benefits tend
to rise with large aircraft and long-distance flights; intercontinental flights to new cities (not
presently served) tend to produce the largest computed net benefits at an airport. Similarly, -
domestic flights using large jet aircraft tend to produce greater benefits than commuter or
general aviation flights with smaller prop aircraft. At congested facilities, if access is limited,
maximizing net benefits consistent with public interest considerations is particularly important,
since access must be limited in the interest of providing efficient operations. Within this context,
utilizing exemptions for notably highly-value operations may be particularly appropriate.

Redefine Use or Lose Provisions

At present, a carrier must use slots eighty percent of the time over a 2-month period. This means
that the carrier must average 5.6 operations per week to maintain the daily slot allocation. The -
present use or lose provision may cause some carriers to operate marginal or unprofitable flights
during the weekends merely to maintain their slot allocation. This incentive may be eliminated
if there is no enforcement of the use or lose provision on weekends, and more weekend slots
might then be leased out to other, potentially higher-value users. '

Prohibit Commuter Ijse of Air Carrier Slots

Many carriers currently operate commuter-size prop aircraft in air carrier slots. This enables
the carrier to maintain access to the HDR airports and keep out potentially hxgher-value jet-
operator competitors. An ophon would be to prohibit commuter use.of air carrier slots, thereby
encouraging the holder of air carrier slots to sell or lease their slpts to other operators when they
do not have an appropriate use for them.

Eliminate Some or All Distinctions
Between Air Carrier and Commuter Slots

"Because large air carriers hold the majority of both jet (air carrier) and commuter slots at the -
HDR airports, they may be better positioned to allocate these slots among alternative uses if .
they are given complete freedom to do so. The current rule makes the distinction between
commuter and air carrier slots which may cause certain high-value opportumtxes to be missed.
To address public interest/distributional questions, a separate pool of EAS slots could be
maintained.
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ADMINISTRA TIVE CHANGES TO THE HDR
UNLIKELY TO HA VEMAJOR IMPACTS

Exhibit 7.1 below summarizes a series of administrative changes to the HDR that could be
implemented. For the most part, these changes would formalize some informal procedures
already in place. For example, lifeguard flights would be given formal exemptions under the
HDR even if reservations were not made in advance. Similarly, at both JFK and LGA, there are
some extra slots currently utilized which would be made a formal part of the HDR program.
Other administrative changes address minor enforcement issues or clarify procedures. These
changes are self-explanatory. All of the following changes could be implemented without having
a major impact on any party.

mstratlve Changes to the HDR
Unllkely to Have Major Impacts

" HDR Change Implementation

1. Penalty for non-use ' Penalize GA and "other” users which regularly obtain
reservations but do not use them.

2. Formalize exceptions for lifeguard fiights Formalize the exceptions for non-lifeguard legs of liteguard {

flights.
3. Require only arrival reservations during non-peak Require arrival and departure reservations only for IFR
pertiods for the “other” category : flights during peak moming and evening hours for the
| “other” category; use arrival reservations during othet
periods.
4. Amend the airport facility directory for LGA Permit VFR flights during peak hours without advanoed
reservations.

5. Formalize substantial compliance at JFK and LGA | Raise quotas to actual use levels.
d 6. Allow trades on intemational slots within a carriers | Permit a carmier to swap domestic and international slots

base allocation . within its own base to improve the timing of flights.

|| 7. Require companies with overlapping ownerships to | Require reporting before operation of the siot to prevent

report transfers of slots | swaps of slots without notification. A
8. Require reporting of scheduled time by all carriers. | Require the scheduled times of arival and departure for
) each slot used. .
9. Report actual operating times Require all camiérs included in DOT's on-time performance |

report to report actual operating times for slot utilization.

10. Change submission deadiine for international slots. | Make Subpart S the same as the IATA deadiine
' ‘ (approximately a week later).

11. Apply arrival and departure res’mcbons to - Smooth operations by requiring arrival and departure
“other” category ) reservations in the “other” category.
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