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Preface ! |

This study of air traffic delay in the New York area, its causes, and
potential solutions, has identified a comprehensive program of delay
reduction measures which reduce the level and costs of delay at John F.
Kennedy International and LaGuardia Airports. The potential cost sav-
ings outlined for each airport are not intended to represent absolutes but
rather to offer a means for comparing potential benefits which would ac-
crue should the particular delay reduction measures be implemented.

The study was conducted by a Task Force composed of representatives
of the Federal Aviation Administration, the airlines serving the two air-

ports, the Air Transport Association, and the Port Anrt -+ of New
York and New Jersey. The FAA also provided addt: sort from
its Washington technical organization. Consultant as<.:o . - ob-

tained from the firm of Peat, Marwick, Mitchell & Co.

The study resulted in specific recommendations for improvements for

both John F. Kennedy International and LaGuardia Airports. Some of

these recommendations have already been implemented while others are
currently being processed. The balance of the recommendations are of-

fered for consideration by the appropriate agencies for early implementation.
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" Introduction

Statue of Liberts, New York Harbor




Background

In recent years, runway capacty has steadily declined at the
nation’s major airports. Vanous restrictions, wake vortex
separation standards, and other constraints, when coupled
with the increases in aviation demand, have resulted in
significant increases 1n delay and tuel consumption.

In an erfort to contimue providing the high level of service
expected by users of the air transportation system, the avia-
tion mdustry has undertaken the task of increasing to the
extent possible the efficieney of use for the existing airport
swstem.

Fhe New York Airports Improvement Task Force was
estabhished to further that poal. The group’s mission was to
develop an action plan 1o reduce airport delayvs and 1o aden-
ntv and evaluate other options for implementation which
would lead 1o opamum airport use strategies, suggested
research and desclopment prionties, and recommendations
for expenditures for runwavs and other airfiela and naviga-
ton tacthities based on the benetis 1o be gained.

The results of these ot recommendations were envisoned
to be a voordimated series of turther actions by the primary
ageney invohved with support trom the other Tash Force
member groups to ettfectively implement those actions
which would reduce the defay.




Scope

The Task Force hmated ats analyses to the aircratt activaty,
the arrport, and the immediate arrvpace directly atfecting
aircraft operations at John F. Kennedy International and
LaGuardia Awrports. Attention was given to potential delay
reductions and capacity increases offered by arfield im-
prosements, air traffic control procedural changes, reduced
separation standards, and improvements i navigation and
landing aids.

Although the study analvzed several speaific vases of
airspace and air traffic interactions, 1t did not address the
matter of the complexity of the arrspace and the opera-
tonal demands placed on it by operations ar £ air carner
and 27 general avianion arrtields in the greater New York
metropolitan area. This broad area ot compley anspace
mnter-refationshups was studied. i part, i the EAA North.
cast Area Regional A Trattic Study in 19800 Other por-
tons of it will be turther examned duning the Newark In-
ternanional Airport Improsvement Task Foree Study
sehedufed for 1982

< John F. Kennedy International Arport




Objectives

To ewide the Task Force in their efforts, four major objec-
tives were selected:

® Deternmne current airport capacity and idemtity causes of
defav assoctated with ternunal airspace. airfield, and
APron - gate area operatons,

® Idenufy and determine the capacity increases and delay
reduction benefits of alternative air trattic procedures,
navigational improvements, airfield changes, and
research and development options tor the immediaie,
<hort term (1982), and long term (1987,

¢ Determine refationships between air traftic demand and
delay 1in the present and future time periods as an aid 1o
establiching acceptable air tratfic mosement levels.

* Determine airport groundside and access growth
capabilities and dentity arcas of potenual capacity con-
strasnt.

W hide the tourth obrective was not considered o be within
the scope of the Task Foree's technical activities, a recent
report of the Tri-State Regonal Planning Compnssion has
identified pround access as one of the pomcipal constramis
attectimy the capability of both wirports o efficiently serve
tuture demand Yor air transportation, The report stated
that without local and tederal vovernmental acthion 1oam-
Prove i port aceess, anrport users would be severely
hindered 1in the ground access poroon of their travel.

Ihe other three objectives have been satistied throueh the
work of the Task Force as outhned in this report,

e me . A




LL,aGuardia Airport

Methodology

The New York Arwrports Improvement Task Foree program
of work consisted of two distinet phases. The iminal phase,
the Capacity Study, established computer analvsis by the
enisting runwas capacities and the expected increases
resulting from the accomphishment of specific recommenda-
nons for short-term improvements. 1t also included a fur-
ther evaluation of long-term airfield capacity as aftected by
various reductions in air tratfic separation standards.,

The second phase, Airfield Delay Analbyvsis, included the
analysis of delayvs for each of the arrports studied uaing the
results of the Capacuy Study. [t then analyzed the potenniat
benefits of the various proposed changes to airport and an
traffic control facilities, air traffic procedures, arrcratt mi,
and demand. The results were expressed in termes of delay
and were produced by the airfield simulation model. The
annual delay was computed by the annual delay aegrega-
tion model.

By comparing the operational cost savings possibie under
alternative delay reduction proposals, the Task Foree was
able to develop a Recommended Action Plan tor implemen-
tation of improvements and other beneficial changes,
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Current System Operation

Departure Queue at John F. Kennedy International Airport

Aircraft delay has been an integral part of the operation ot vur present
swstem of major hub airports. Runway and land-use restrictions, wrspace
constraints, and environmental consideratvions have all become tactons
affecthing an airfield capacity which s atreads overtaned durime peak
peniods when demand exceeds capaaity.

John F. Kenneds International and 1 aGuardia Airports are no straneets
to this phenomenon and considerabie delay s venerated cach vear as
almost 3 3 of a mulhion arecratt operations at these two taahines are
joined by an addinonal 1.2 mithon operations, alt contamed within o
confined arrspace hmit within a radius of 28 mies of NYC These addi
tonal operations invobve three other air carrer and 9 general aviation
airports all within that same constrained airspace.

Kennedy and LaGuardia Airports alone serve the nations” seven busient
city-pair networhs and fourteen others of the top twenty tive while
handling nearly S0 mithon passengers each vear. Defavs at these airports
have a serious, detnmental impact on the travelling pubhc

Constraints resulting from arrspace interactions between taGuardia and
Newarhk, and LaGuardia and Teterboro Arrports, plus a similar impact
resulting from operations at the myriad ot small general aviation airfields
in the area, produce additional congestion and delay .

These interactions are reflected in the peak penod average delays ~hown
in Figure 1 **Current Airfield Operatons Anahvas.”” They are broken
down by the following weather conditions: VFR —cetlings above 2000 |
visibility greater than 3 nm; IFR1—cetlings between 600~ and 2000
visbility between | nm and 3 nm; IFR2-—ceilings below 600 ', visibihity
less than | nm. The peak period average delay s defined as the average
of the arrival and departure delays during the busy 6 hour penoed at
[LaGuardia and the busy 8 hour pertod at Kennedy.




John F. Kennedy International Airport

VFR
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FIGURE 1. CURRENT AIRFIEL D OPERATIONS ANALYSIS: KENNEDY AND LA GUARDIA AIRPORIS
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Airfield Capacity and Demand

The results of the Capacity portion of the Task Foree Study provided a
numerical measure of the ability of the vanous runway combinations at
vach of the airports to process arrivals and departures at the greatest
possible rate for the assumed aircratt min. These capacities are shown in
Figure §.

The arrfield simulation model used the output of the capacity model 1o
provide an assessment of the relationship between the demand

placed on the faality and the resulting delay under varving runway
vapacities. This was accomplished by totalling the delay to each anrcraft
N dunng the simulation period.

Airfield demand, capacity, and delas are all related as Figure 2 shows,
Av demand ncreases toward capacity the demand capaoity rano ap-
proaches umty, and the delay increases.,

P Because capaaity s fined, the demand and its resultant delay will be the
p primary factors used in the discussion,

Peak Airfield Delays

Peak traffic demand periods were selected, and, with the constraints
appropriate to the runway combinations, computations were made. The
resubtant average delays for peak period operations are shown in Figure
3

The peabh penod method was also used 1o determine potential benefits
between alternative improvements to the system, which are explained in
the section titled, **Delay Reduction Proposals.”™

RATIO

DEMAND CAPACITY

0

DEFL AY

FIGURE 2. DEMAND CAPACITY AND DEL AY




KENNEDY INTERNATIONAL AIRPORT

Runway Use Average Aircraft Delay

Arrs/ Depts During the Peak Period
(minutes/operation)

3R 3 N 5.7 minutes
IR .0

221 22R - 31
R . )

131 13R R ] .2
R 4.0

3R 4l - 4

. 5

LA GUARDIA AIRPORT
Average Aircraft Delay

Runway Use

Arrs Depts During the Peak Period
(minutes/operation)
2213 N 7 2 minutes
I 71 .8 (37.6 IFR2)
22 3] Not Analyzed VFR
Not Analyzed IFR
R BK]| R 2.}
I 2 4
RIS [ _PAR
No IFR Operations
412 Not Analyzed VFR
Not Analyzed IFR LEGEND -
13 4 E— 20.0 M- VFR Conditions
No IFR Onerations - 1FR Conditions
34 Not Analyzed VFR
24.4
1313 S 0.9
N S .9

FIGURE 3. PEAK PERIOD AIRCRAFT DELAYS

Annual Airfield Delays

By extrapolating the delays incurred during the daily peak periods, an
annual delay was determined. Figure 4 shows the annual delay in both
hours and costs for each airport.

The seeming inconsistency of the operating costs for the two airporrs, 1
caused by the difference in fleet mix at each airport. LaGuardia, by
nature, is a short haul business and general aviation airport while Ken-
nedy is primarily long haul and international in scope. This results in
costs per minute of delay of: $13.58 for arrivals and $§9.02 for departures
at LaGuardia and $34.84 for arrivals and $23.46 for departures at Ken-
nedy. The amounts shown are in 1978 dollars.

KENNEDY INT'L

Hours 31.200 hours
Cost $64.6 million
I.A GUARDIA

Hours 77.400 hours
Cost $72.0 miilion

Note: 1978 is the study baseline vear

FIGURE 4. 1978 ANNUAL DELAY AND DEI AY COSTS.




Delay Reduction Proposals

The operation of each of the airfields and the potential benefits of pro-
posed improvements were assessed in terms of airfield capacity, demand,
and airfield delays. The airfield simulation model was utilized to deter-
mine peak peniod aircraft delays tor current operations and for opera-
nons considering proposed improvements both now and in the future.

Peak period aircratt delays have been annualized 10 determine the poten-
nal economic benefits of the proposed improvements, including the im-
proved runway use strategies. The annualized delays give an indication of
the efficiency of the existing system and offer a measure for comparison
of the benefits of the changes proposed.

It a dollar value is attached to cach minute of average annual aircrafi
delay, for both the current and proposed operations, several comparisons
can be made 10 determine the relative benefits, costs, and priorities of
cach item. They include: 1) the annual delay cost associated with cach
present operation (baseline case); 2) the delay cost reduction when the
baseline is compared with the proposed improvement; 3) the cost ‘benefit
when the delay reduction of the improvement is compared to the an-
nualized implementation cost; and 4) a priority among the various pro-
posed improvements based on a ranking of the delay reduction 1o be
achieved.

These annualized peak period delay resulis can also be compared with
those from the annual delay model 1o indicate the extent of the total
delay associated with a particular existing or proposed runway opera-
tion,

The delay reduction proposals for each of the airports have been broken
down by category: airfield improvement; FAA facilities and equipment
(nasigational aids); air traffic control procedures; and FAA engineering
and development. Each recommendation has been given a ranking accor-

ding tots delay reduction benetit, and placed 1n an action category for
implementation,

Figures § and 6 depict the recommendations for John B Kennedy Inter-
national and LaGuardia Airports respectively, ranked according to an-
nual delay reduction.

The action category, defined below, i shown for both airports in the
final section of this report in the chapter ttled, " Action Plan.™" The four
types of actions listed are:

Implementable: Changes or improvements whaose benefits have been
clearly identiiied, on which actions can be taken, or may alreads be
underway and which do not necessitate a major change in policy.

Major Policy ltem: A change in the procedures or operational rexula-
tions of one or more of the Task Force organizations which requires a
major revision to their principles.

Master Plan Study Item: A physical improsement whose delay reduction
merits should be addressed while giving consideration to environmental
and economic consequences beyvond the scope of the Taskh Foree Study.

Systemwide Policy Change: Improvements whose character requires that
they be implemented on a nationwide or systemwide basis because ot
their overall scope and impact; they require detasled evaluation and
research by the FAA.




JOHN F. KENNEDY INTERNATIONAL
AIRPORT

Ranking of Recommendations

ANNUAL
DE1 AY ANNUAL
REDUCTION SAVINGS
ITEM PROPOSED (minutes) (millions)

CURRENT OPERATIONS

* |ndependent 311 and 3R 298,764 $7.10
departures in VER conditions

® Development of staggered arrivals 151,327 $7.41
for 41 and 4R (for use only until
wahe vortey avondance system s n
use)

® Independent operations tor 31 29,914 $1.04
and MR intFR conditions

FUTURE OPERATIONS

e Intenim wahe vortex avoidance 2,174,940 S98. 8]
svatem (1982 demand)

e Ulnmate wake vortex avoidance 8,693,720 $454.57
swatem (1987 demand)

FIGURE S RANKING OF RECOMMENDATIONS AT JOHN F.
KENNEDY INTERNATIONAL AIRPORT

12

LA GUARDIA AIRPORT

Ranking of Recommendations

ITEM PROPOSED
CURRENT OPERATIONS

L

Total enforcement of FAR 93
Quota System Rules during both
VFk and IFR conditions

Construct phase 1 of west taxiway

Install high resolution ASDF
radar system

Relocate the R- W 13 glide slope
antenna and construct a new run-
way oxit taviway

Complete the second and final
phase of the west taxiway network

Reliese air traffic anteraction
between arrvals R W 22 LGA and
arrnvals R W 131 JFK

Relieve air traffic interaction
between LGA and TEB arrivals
and depariures

Improve airspace utility for arriving
R W 13 and departing R W 4.

FUTURE OPERATIONS

Interim wake vortex avoidance
swstem (1982 demand)

Ultimate wake vortex avoidange
wystem (1987 demand)

ANNUAL
DEL AY
REDUCTION
(minutes)

1.098,381

390,939
306,783

16,456

29,544

28,746
22,188

17,784

384,798

2,921,391

ANNLUAL
SAVINGS
tmtlionsy

$14.50

$4.77
Si72

$.51

$.3x

$.36

§.23

X S8

$71.63

FIGURE 6. RANKING OF RECOMMENDATIONS
AT LA GUARDIA AIRPORT

.-



JOHN F. KENNEDY INTERNATIONAL AIRPORT
Delay Reduction Proposals

AIRFIELD IMPROVEMENTS

Nowirtield improvements have been proposed for Kennedy Airport.

FAA FACILITIES AND EQUIPMENT

One recommendation tor equipment 1s being made for Kennedy Interna-
tonal Airport, as a part of the proposal for a 2 nim diagonal separation
between alternating arrnvals 1o runwass 31 and 4R, Tt s the addition of a
tueh resolution tadar system to the existing aii surveillance radar svsem.
Since 1ty g part of the ATC proposal, the benefits of the change are
discussed under that category

AIR TRAFFIC CONTROL PROCEDURES

Three maor proposals have been made in the area of ar traffic control,
Fach of them hay a potential tor immediate savings it implemented. The
combined savines tor the three recommendations s $15.85 million an-
nually tor delay reducnions totalhing 480,008 nunutes per vear.

The delay savings are based on the 1978 aireratt demand and would -
crease sizably duning the tarecast penod.,

e CONDUCT INDEPENDENT DEPARTURE OPERATIONS ON
RUNWAYS T AND 3R; Immediate savings potential—$7,095,000
anaually,

Because of airspace constrants, concurient operations on runways 3l
and 3R resubt in departures only on 310 Should these constraints be
removed allowing both runways to operate with independent departure
flows, an average of 4 minutes per aircraft would be saved during the
peah pernod. This seemingly small amount equaies to nearly 342,000
nunutes per veas, and $7,095,000.

¢ DEVELOP 2 NM DIAGONAL SEPARATION FOR ARRIVALS
FOR 41 AND 4R (FOR USEF UNTIEL WAKE VORTEX
AVOIDANCE SYSTEM IS IN USL): Immediate savings poten-
tial—$7.410,000, annually.

Normally when operating on runways 41 and 4R, depanures are on 41
and arrivals are on 4R. Runway separation restricts the arrival flow if
both 41 and 4R arc used for arrivals. This program will reduce the

delays incurred to approximately 38 minutes during the peak peniod, a

savings of 13 minutes per aireraft operation.

Future ATC wake vorten avardance ssstem will render this procedure un-
necessary. The new vorten avoidance separations will be lower than those
possible using the 2 nm diagonal separation between approaches.

o CONDUCT INDEPENDENT OPERATIONS ON RUNW AYS Y|
AND MR IN IFR WEATHER CONDITIONS: Immediate Savings
Potential —$1,041,000 annually.

Dunng TFR conditions, arrivals use runway 3R and departures use 311
because of the atrspace interaction and the presence ot a4 angle depattare
path. Should the airspace be recontigured to allow these runwass to
vperate independently, departures and artivals could both be conducted
on 31 and 3R, Such operanons would reduce arnval and departure
delavs by an average of 41 minutes dunng the peak periods of operation

FAA ENGINEERING AND DEVELOPMENT

Reductions in arrnval and departure separations because ot improsed
wahe vortey avondance and detection ssstems were evaluated tor both thie
mtenim and ultimate FAA wake vortey programs. The operatme conds
tions were taken from the FAA Fagineering and Development report
“Parameters of Futace ATC Ssseenms Relating 1o Awrpon

Capaaty Delav™ FAAEMTR-8A dated June 1978,

Eapenments were run 1o evaluate the defay costvanvolved 1t the wake
vorten avaordance system were notaimplemented.

e INSTITUTE INTERIM WAKE VORTENX AVOIDANCE PROGRAM
BY 1982: Future Savings Potential —$98.810,000 annually.

The imtenm wake vortey syatem has an impact on arnvals only, reducing
separation standards from 6nm 1o 4nm for the WOrst Case separation re-
quirement {a small wircraft behind a heavy asreratt). This change results
ma defay reduction of 6.7 nunutes per anreratt.

e DEVELOP UL TIMATE WAKE VORTENX AVOIDANCE PRO-
GRAM BY 1987: Future Savings Potential—$454.570,000 annually.

The ultimate wake vortex avoidance and detection program has an im-
pact on both arrivals and departures. It reduces the arrival separation re-
quirements to 3nm for the worst case situation of a small aircraft betind
a heavy jet, The departure separation requirements drop trom 2 minutes
1o T minute for all mix combinations. This series of chanees results 1nan
average saving of 26,3 minutes per operation,

13




1982

Without Interim System
With Interim System

10,831,426 minutes
8,656,486 minutes
1987

Without Ultimate System
With Ulimate System

11,875,640 minutes
3.181.920 minutes

FIGURFE 7. WAKE VORTEX AVOIDANCE SYSTEM BENEFITS FOR
KENNEDY AIRPORT

LA GUARDIA AIRPORT
Delay Reduction Proposals

AIRFIELD IMPROVEMENTS

Three 1axiway constructic.. projects were proposed for LaGuardia Air-
port. Two of the three have potential for some additional savings in the
tuture, while the third project, the Initial Phase of the West Taxiway
Network, has been completed, and benefits are already being reahized.

Overall delay savings for the three projects is estimated at $6.8 million a
vear and a corresponding delay reduction of 603,000 minutes.

* CONSTRUCT AN EXIT TAXIWAY FOR RUNWAY 13: Immediate
Savings Potential—$512,000 annually.

This project is combined with the relocation of the Runway 13 ghde-
slope project. Once the glide-slope is moved, runway occupancy becomes
more critical than it is today. The additional exit taxiway will permit air-
craft to exit from the runway sooner permitting a reduced separation be-
tween arrivals. The benefits of this proposal are a part uof the same
benefits achievable from the glide slope relocation and cannot be con-
sidered separate and apart from it. The reduction in delay would approx-
imate 32 minutes per aircraft during the peak period, in IFR conditions
when arriving and departing on Runway 13.

14

® CONSTRUCT PHASE ONE OF THE | A GUARDIA AIRPORT1
WEST TAXIWAY NETWORK: Immediate Savings
Potential—$4.773,000 annually.

This taxiway development, which has been recently completed. was pro-
vided to increase the airport’s capacity to store aircraft away from the
central terminal area, and 1o create separate routes directly to Runways 4
and 13 for each of the standard departure procedures. This network of
taxinays is beneficial for arriving on Runway 22, and departing on Run-
way 13 and for arriving and departing Runway 4. Average delay savings
associated with this project are estimated to be more than 66 minutes for
cach Runway 4 operation, and 26 minutes for cach Runway 22 13 opera-
tion, when the airport has been saturated by departures, thereby shuttng
off the arrival flow.

¢ COMPLETE THE SECOND AND FINAL PHASE OF THE [ A
GUARDIA AIRPORT WEST TAXIWAY NETWORK: Fulure Sas-
ings Potential —$375.000 annually.

Completion of the west taxiway network involves extension of one tax-
iway and construction of a third parallel taxiway . This construction wiil
add additional storage capacity on the westside of the airport tor air-
craft. It will reduce the delay 1o each operation on either runway com-
bination by a maximum of 3 minutes. This represents an additional sas -
ings of 8% over that obtained 1n phase 1.

FAA FACILITIES AND EQUIPMENT

$5.22 million in savings are proposed in the two F&E projects recom-
mended as a result of the Task Force study. The more benefivial of the
two i the installation of an ASDE which, although evaluated for a
specific runway use combination, can benefit all operations at the air-
port. The second project affects only landings on Runway 13 and i
therefore less beneficial.

Overall delay savings from the two projects will be 462,500 minutes an-
nually or 1.3 minutes per operation throughout the vear.

* RELOCATE THE RUNWAY 13 GLIDESLOPE ANTENNA: Im-
mediate savings potential—(See Runway 13 Exit Taxiway discussion
under Airfield Improvements).

The location of the glide-slope antenna on Runway 13 is such that during
mixed operations on the runway (both arrnals and departures), increased
separation standard must be imposed to insure that departures ap-




proaching the runway end do not interfere with the glide-slope signal of
an approaching aircraft. By relocating the ghde-slope a considerable
reduction 1n separation standards could occur with an associated delay
reducthion. Such a reduction would be approximately 36 minutes per ar-
rival, with the departure delayv increasing by 3.5 minutes. Overall, a delay
savings of approximately 32 minutes per aircraft during the peak period
would be enjoved wt ere takeoffs and landings are conducted on Runway
13.

® INSTALL HIGH RESOLUTION AIRPORT SURFACE DETEC-
TION EQUIPMENT (ASDE) RADAR: Immediate Savings Poten-
tial-—$356,000 annually.

Duning extremely low visibility conditions, the air traffic controller can-
not see the intersection of Runways 4-22 and 13-31. He must be assured
that the arcraft landing on Runway 22 has crossed and cleared the
departure runway prios 1o releasing the departure. The ASDE will enable
the controller to release the departure 1in IFR 2 conditions without
waiting for the arrval to come into view, This installation ¢ould save
nearly 16 minutes per operation during the peak period when Runway 22
is used for landing and Runway 13 for takeoff. This is estimated 10 oc-
cur .9% of the rime. 1 the benefits of the ASDE can be expanded during
use of other runway combinations in 1FR 2 conditions, a potential $3.7
million savings could be obtained.

AIR TRAFFIC CONTROL PROCEDURES

Four proposals have been made which involve madifications 1o the air
trathic control operanon at 1 aGuardia. Three of them are airspace -
teraction problems which must be addressed in conjuncnion with the
other ATC facility involved. The remaining proposal must be addressed
immediately by the FAA and the Port Authority of New York and New
Jersey. roolved are policy revisions concerning the implementation of
gquotasin both VER and IFR conditions. These are critical issues which
have a potennal pavback ot over $14 million a vear and a delay reduc-
tion of more than 1.1 million minutes, annually.

Overall, the ATC proposals offer a delay reduction potennal ot 1.2
million minutes and a cost savings of nearly $§6 miflion annually .

o RELIEVE AIR TRAFFIC INTERACTION BETWEEN ARRIVALS
R W 22 AT LA GUARDIA AND ARRIVALS R W 131 AT KEN-
NEDY AIRPORT: Immediate Savings Potential—$357,.000 annuatly.

When Kennedy Airport is required to use the Runway 131 1S approach,
1. aGuardia is prohibited from using the Runway 22 1L.S because of

airspace interactions between the missed approach and the JFK 11 S trat
fic. The development of a procedure for the Runway 22 mined approach
to eliminate thiy airspace contlict would permit dual runwas use at

I aGuardia when Kennedy 11 uang the Runway 131 118 This proposat
would save 35.5 minutes per arrival and 12.4 minutes per departure dut

ing the peak operating periods of the day

e RFLIEVE AIR TRAFFIC INTERACTION BETWEEN 1 A GUAR:
DIA AND TETERBORO ARRIVALS AND DEPARTURES: Im-
mediste Savings Potential —$365.000 annually.

Interaction between traffic landing Runway 13 at 1 aGuardia and opera-
tions at Teterboro Airport creates considerable delay at both airports
This situation becomes critical when LGA s forced to use the Runway 13
I1.S: at that ume a one-tor-one tratfic flow between the two airports
must be conducted. This results in a 15 nules 10 tranl arrval separaton at
LGA, Elimination of this traffic interaction will reduce peak peniod ar-
nival delays by 32,8 munutes per areratt, ft does increase the departure
delays by 12 nunutes per awrcratt, however an overall savings does oceur .

* TOTALLY ENFORCE FAR PART 91 SUBPART K—HIGH DENS-
ITY TRAFHIC AIRPORTS RULE FOR 1A GUARDIA AIRPORT:
Immediate Savings Potential —$14,497,000 annually .

FAR 91, Subpart K, High Density Traffic Awrports, inuts the number of
1ER operations which can operate into o out of LaGuardia Airpert each
hour. This Tmitation s broken down by category of gircraft as tollows:
Air Carner 48; A Tan 60 and Others 6. These quotas have not, tor
vanous reasons, been enforced tor all cateeones. The result has been ad
dittonal delay and congeshon for all of the users of the wirport.

VER operations can be accommaodated at the airport dunime visual
weather conditions through the use of a VER reservation eranted by
ATC, wheneser the aircralt can be accommadated without siemtcant ad
ditional delay to the operations allocated tor the aeport. This sectoon o
the regulation has alse not been enforced, allowimye VER trattic unsmped
ed access o LaGuardia Airport.

Total comphance with both 1acets ot this reeulanon will reduce the an

cratt demand and, theretore, the congestion at [ aGuardia Aupoet. The
TER portien ot the entorcement would 1o ol in sasings ot $3 7 nitlion

annually and the VER portion g sasings of ST othon annually
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® IMPROVE AIRSPACE UTILITY FOR ARRIVING RUNWAY 13
AND DEPARTING RUNWAY 4: Immediate Savings Poten-
tial—$232,210 annually.

[n instrument meteorological conditons, arrnvals 1o Runway 13 interact
with the departures on Runway 4, preventing the unconstrained use of
this combimation in busy pertods. Resolution of the interaction would
allow these flows of raftfic to be less constrained, resulting in lower
departure delavs for Runway 4 as well as lower arrival delayvs for Run-
wav 13, The average delay reduction per aircraft would be 14.8 minutes
pet operation duning the peak period of the day.

FAA ENGINEERING AND DEVELOPMENT

Reducttons i arrival and departure separations because of improved
wake vortex avoidance and detection systems were evaluated for both
and interim and ultimate FAA wike vortes programs. The operating
conditions evaluated were taken from the FAA Engineering and Develop-
ment report “*Parameters of Future Air Traffic Control Systems Relating
o Asrport Capacity and Delay™™, FAA-EFEm-78-8A, dated June 1978,

These expeniments were run to evaluate the delay costs involved if the
wahke vorten avordance system is not implemented or if 1t is delayed.

o INSIITUTE INTERIM WAKE VORTEX AVOIDANCE PROGRAM
BY 1982: Future Savings Potential $8,583.429 Annually.

The interim wake vortex system has an impact on arrivals only, reducing
separation standards from 6nm to 4nm for the worst case separation re-
quirement (a small aircraft behind a heavy jet). Even though this change
is simabl, it resulis in a delay reduction of 1.8 minutes per aircraft.

¢ DEVELOP UL TIMATE WAKE VORTEX AVOIDANCE PRO-
GRAM BY 1987: Future Savings Potential —$71,636,488 annually.

I'he ultimate wake vortex avoidance program has an impact on both ar-
rivals and departures. 1t reduces the arrival separation requirements to
Inm for the worst case siuation of a small jet. The departure separation
requirements drop from 2 minutes to 1 minute tor all mix combinations.
This series of changes results in an average savings of 8.6 minutes per
uperation.

16

LaGuardia Airport Air Traffic
Sensitivity Analyses

Variattons in the mix oy aircraft tvpes uang LaGuardia Arrport strongly
influence the amount of operating delas incurred. A number of sensitive-
ty tests were run to determine the impact of increased general asiation
operabons on delay, and the impact of mcreased wide-bodied atreratt
usage on delay .

GENERAL AVIATION OPERATIONS
ANALYSIS

1 ongitudinal separation requirements play a major role i creating run-
way arrival and departure delay. Uniform operaung speed, of achievable,
would help to reduce such delavs by standardizing the spacing re-
quirements, thus minimizing weparation vanations. Consequently, the
mining of fast (air carner and high performance business jets) and sow
tair taxi, commurter, and private propeller-dnven planes) aircraft types
results in less than optumum aircratt spacing, This resultsn a reduction
in the operating rate, and a corresponding increase i delay . LaGuardia
Alrrport’s air tratte is appronmately 0% high performance jets and
0% propeller-driven. low performance aircratt, with much slower ap-
proach and departure airspeeds. Several simulahon experiments were
conducted 1o determine the eftect upon delass by altering the general
asiation and air carner aircratt min, These experiments included com-
parisons with and without the improsed ATC separation standards.

The forecasts for 1982 and 1987 both assume a decrease i total opera
tons by reduaing general aviation traffic from 25% ot the total 10 187
of the total. Thic s a reduchion from 102 1o 88 general aviation opera
tons during the peak 6-hour operating penod ot the day,

It thas reduction does not oceur, general aviation will remain as 28%0 ot
the total operation. The resulting 1982 delavs would increase by 38 000
minutes, for an added cost of $633.000 annually. Thiv is an average
10-minute 1ncrease i arrval delay during the peabh period i 1ER conds
tions and would be approximately the same, with or without the use of
the interim Wake Vortex Avaidance System.

The 1987 delays associated with this higher level of general avianon ac-
tivity will vary considerably, depending on the asadabibty of the ulumate
Wake Vortex Avoidance System. Without the Wake Vortex Avandance
System, an increased annual delay of 54,500 minutes will occur at an ad-
ded vost of $1,046,103. This is an additional 16 minutes of average ar-
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rval delay i [FR-1 conditions during the peak 6-hour peniod of the day,

Incorporating the ultimate Wake Vorten Avoadance Syvstem into the
analysis, the increased general aviation achvaty adds £.733 addinonal
minutes of delay at g cost of $95.587% annually. Because of the overall
delay reduction due 1o Wiake Vorten Avondanee System, the general avia-
ton merease in averape arnsal detay durine the peak penod s only 1.4
minutes i IFR-1 condiions,

These comparisons of the level of general avianon operanons are shown
in Figure 8.

Operations Analysis Wide-Bodied Aircraft

[ncreasmy the proportion of wide-bodied arrcrattin the 1 aGuardia fleet
iy has an appreciable effect on the operating rate and on delay because
ot theancreased separation which must be provided between aircraft. The
arr carner forecast used in the study assumed a very gradual increase in
the number ot wide-hodied aircraft operations. In the 6-hour peak
vperatimg penod, wide-bodied arcraft use wereases trom 3.1%% 1y 1978
o 6% n 1987,

The Port Authonmy s air carner forecast, on the other hand, called for
tewer total operations, but a greater proportion of wide-bodied aircraft,
Y. 5% 1982 and 32.9% 0 1987, Sumulation experiments were perform-
cd to determine the influence on delay of increases in the use of wide-
bodied aireraft in the LaGuardia fleet, assuming the same level of
enplanements for cach forecast.

The results of the 1982 sensttivaty analysis shosed an average reduction
v areival delay of .S manutes 1o the peak penod with TFR-1 conditions,
With this increase in wide-bodied wircratt operanons, the annual savings
is only 3900 minutes.

For 1987, the 27% increase in wide-bodied aireraft use is accompamed
by an overall decrease in operations of 14%. Fhese two tactors combine
to show a delay reduction in IFR-1 weather conditions, arriving Runway
22 and departing Runway 13 during the peak period. Annually, this s
6,500 minutes of delay savings. This reduction in delay can be attributed
to the fewer numbers of operations which results from the greater
passenger carrying capability of the wide bodied aircraft. These delays
are shown in Figure 9.

1982

INTERIM WAKE VORTEX SYSTEM
Forecast G A Demand
Invreased G A Demand

49 864 munutes®
84,979 nunutes®

NO WAKE VORTEX SYNTEM
Forecast G A Demand
Increased G A Demand

$6,260 muinutes*
Y2228 munutes*

1987
ULTIMATE WAKE VORTEX SYSTEM

Forecast G A Demand
Increased G A Demand

11,312 nunutes*
17,045 minates*

NO WAKE VORTEX SYSTEM
Forecast G A Demand
Increased G A Demand

63,904 minutes®
IR 448 muinutes®

*Forarrivals on R W 22 and departutes on R W 13 n IFR-1
vonditions,

FIGURE 8. AIR TRAFFIC DELAY SENSITIVITY
TO VARIATIONS IN GENEFRAL AVIATION ACTIVITY Al
[ A GUARDIA AIRPORT.

1982

Forecast W B Demand
Increased W B Demand

47,447 nunutes®
41894 nunutes®

1987

Forecast W B Demand
Increased W B Demand

TSR minutest
2404 minutes*

*Annual delay tor arrivals on R W 22 and departures on R W 13
in 1FR-1 conditions.

FIGURE 9. AIR TRAFFIC DELAY SENSITIVITY TO VARIATIONS
IN WIDE-BODIED (W B) AIRCRAFT USE AT I A GUARDIA
AIRPORT
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Demand-Delay Relationships

Numerous factors affect the capacity and, therefore, the amount of delay
encountered ar an airport. Some of these factors can be adjusted by
making airfield improvements, by adding new navigational awds and
equipment, or by revisions to air traffic procedures. The previous
chapter, *'Delay Reduction Proposals,”” analvzed a number of such in-
dividual recommendations for John F. Kennedy International and
LaGuardia Airports, and listed delay reduction benefits of cach one.

This chapter continues that evaluation on an annualized basis showing
the relationships between the actual demand and the resulting delay tfor
both present and future time frames, of the proposed improvements as
well as the baseline cases. This permits an analysis of the overall benetits
of the future ATC system with its wake vortex avodance system along
with the airfield improvements and air traffic changes for individual run-
way combinations.

Airfield Demand

Figures 10 and 11 illustrate the projected increases in annual demand for
both Kennedy Internaticnal and LaGuardia Airports. These increases are
reflected 1n higher peak hour, peak period, and peak month figures,
which are also shown,

Airfield Delay

Airfield delay is the excess travel time taken by an aircraft moving from
the departure terminal to the runway and to the departure fix; or by an
arriving aircraft from the approach fix to the runway and on to the ar-
rival terminal. The average annual delays associated with this aircraft
movement involve many factors including airfield physical layout, air
traffic control procedures, aircraft characteristics, airfield capacity,
system demand, and weather.

19
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Congestion results whenever the volume of aircraft operations at an air-
port approaches the airfield capacity. Aircraft delavs during congested
periods are very high and consequently, with frequent congested periods,

the average aircraft annual delay is also very high,

ANNUAL DEMAND LEVEL

1978 323,904
1982 326,450
1987 330,680

AVERAGE DAY OF PEAK MONTH DEMAND LEVEL

1978 956
1982 1003
1987 1016

PEAK HOUR OF AVERAGE DAY PEAK MONTH DEMAND
LEVEL

1978 81
1982 102
1987 103

FIGURE 10. KENNEDY INTERNATIONAL AIRPORT
DEMAND LEVELS

ANNUAL DEMAND LEVELS

1978 326,555
1982 327,400
19 337.700

AVERAGE DAY OF THE PEAK MONTH DEMAND LEVELS

1978 942
1982 958
1987 988

PEAK HOUR OF AVERAGE DAY PEAK MONTH DEMAND
LEVELS

1978 79
1982 70
1987 72

FIGURE 11, LA GUARDIA AIRPORT DEMAND LEVELS

Figure 12 depicts the effects of future operations (demand and atreratt
mix) assuming 1978 conditions, speatically no airport tmprovements and
no reductions in separation critena. It represents effectinely, the do
nothing case and illustrates a 33 % increase 1 the hours of annual

delay from 1978 1o 1987,

Kennedy Int’l Hour
Cost
1 aGuardia Hours
Con

1978
31,200
$64.6 miibon

T.A00
$R7.0 nuition

1982

1,070
$66.9 milhon

TR0
SR7.0 mulhon

1987

12,10
S100.3 nulhon

1O, 180
S112.0 muliven

FIGURE 12, ANNUAL DELAY AND DELAY COSNIS

Delay Savings

It the near-term airfield and procedural waprovements, and the ATC
reduced wake vortey svstems, as deserrbed in this and the previous
chapter, are implemented, the annuoal delavs would be iemticantdy redu
ed. The resulting annual delay cost savings m 1987 tor Kennedy Interna
tonal Airport would be $369 nmulbon while the reduction at FaGuardia
Airport would be $96 mithon.
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JOHN F. KENNEDY INTERNATIONAL RECOMMENDED AIRPORT ACTION

PLAN ITEMS

IMPROVEMENT
® Airficld Improvements:
None
e Facilities and Equipment Improvements:
Install high resolution Air Surveillance Radar
* Air Tratfic Control System Improvements:
Develop staggered approaches to R4l and R4R

Develop independent departure flows for R311 and 3R,

in VFR
Develop independent operations for R311 and R3R,
in IFR
e Engineering, Research. and Development ltems:
Expedite development and use of interim wake vartey
avoidance system
Develop and implement full reduction wake vortex
avoidance system

1YPE OF
ACTION®

Llmplementable

Implementable
Impicmentabic

Implementable

Syatemswide
Pohes Change
Syatemwide
Pobiey Change

TIME FRAMIE

Shon Range

Short Range
Short Range

Intermeduate

ntermediate

I ong Range

RESPONSIL

3t

AGENCY

EAA
FAA

*[refinition of types of action: Implementable—~changes or improvements whise benetits have been cearly identihied, on
which action may already be underway and which do not necessitate a major policy change by any ot the partcipating
Task Force organizations. Major Policy Item—a change in procedure or operational regulation which requires a majsor
revision to the policy of one of the Task Force organizations, Master Plan Study Hem—Phyvcal improvements whose
delay reduction merits should be addressed giving consideration to environmental and economic vonsequences besond the
Task Force scope. Systemwide Policy Change—Improsements whose character require that they be implemented
systemwide at the same time because of their overall scope of appheation: they tequire detatled evaluation and research by

the Federal Aviation Administration.
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LLAGUARDIA AIRPORT RECOMMENDED ACTION PLAN ITEMS

IMPROVEMENT
s Aurficld Improsements:
Construct new exit taviway for landing R13
Construct taxivay network west of R4-220 Phase |
Construct taxinay network west of R4:-22, Phase 1]
skacilities and Equipment Improvements:
Install state of art ASDE Radar
Relocate the glide slope Yor R13
® Air Traffic Control System Improvements:
Reheve airspace interaction between 1 GA and JEK
for A22 at 1 GA with A13 at JFK

Relieve airspace interaction between LGA and TEB for

various operational configurations

Relieve airspace constraints affecting | GA for Arrivais

R13 and Departures 4R

Totally enforee FAR 93 Subpart K— High densaity trattic

airports rule for LaGuardia Airport

® Engineening, Research, and Development Jtems:
Expedite development of interim wake vortex
avoidance system
Develop and implement ultimate wake vortex
avoidance sydem

TYPLE OF
ACTION®

Master Plan
Implementable

Master Plan

Implementable
Implementable

Major Pohey
Major Pulicy
Major Puhgy
Implementable
Systemwide
Policy Change

Systemwide
Policy Change

TIME FRAME
Short Range
Completed

1 ong Ranee

Intermediate
Short Range

Intermediate
Intermediate
Intermediate

Shott Range

Intermediate

Long Range

RESPONSIBL F
AGENCY
PANYNJ
PANYNI
PANYNI

FAA
FAA

FAA

FAaa

FAA

[EEY

FAA

EAA

*Definition of types of action: Implementable—changes or improvements whose benefits have been clearly adentitied. on
which action may already be underway and which do not necessitate a major policy change by any of the partictpating
Task Force organizations. Major Policy Mem—a change in procedure or operational regulation which requires a magot
revision 1o the policy of one of the Task Force organizations. Master Plan Study Item—-Physical improvements whose
delay reduction merits should be addressed giving consideration to environmental and economic consequences beyvond the
Task Force scope. Systemwide Policy Change—Improvements whose character require that they be implemented
watemwide at the same time because of their overall scope of application: they require detailed evaluation and rescarch by

the Federal Aviaton Administration.
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