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delay results and graphics.
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New York Task Force Delay Studies
Data Packages No. 6 & 7 :

HIGHLIGHTS AND CONCLUSIONS

PUIEOSS

This brief overview of the highlights and conclusions of the
airfield simulation results is intended to guide the reader
through the major findings of this report.

Scoge

—__This data package contains the results of the simulation
experiments except for the four west-taxiway experiments at
LaGuardia Airport. Those west~-taxiway results, along with
the results of the annual delay model experiments, will be
reported in a supplement to thls data package at the next
Task Force meeting. .. .

Organization

A summary table of results is presented for each Airport
(Table A-1,; page 2, for LGA, and Table C-l, page 58, for JFK),
along with summary sheets and graphics of individual experi-
ment results. Also included are the following items:

°o Tables of demand for each year and demand-
sensitivity experiment (Attachments B and D)

° Short-form network diagrams for each experiment
(Attachments B and D)

° Tables of the standard VFR and IFR separations
used in the simulations (Attachments E and F)

Results for LaGuardia Airport

LaGuardia results are summarized in Table A-l. The experi-
ments in Table A-1l are grouped by runway-use configuration

and weather condition to facilitate comparisons of results

over different years and sensitivity conditions.

The sensitivity runs tested the effects of: (1) the PNYNJ
forecast, which contains a higher percentage of heavy aircraft
and fewer total operations than the schedules used in the
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other experiments; (2) levels of general aviation operations
observed in August 1978 instead of the PNYNJ general aviation
forecasts used in the other experiments; and (3) using today’'s
ATC separations instead of the 1982 and 1987 ATC separations
used in the other experiments. All of the sensitivity tests
were done using the same runway-use configuration and weather
condition, namely arrivals on 22 and departures on 13 in IFRl.

The following are the major conclusions of the LGA results:

1. The ATA forecast used in the standard experiments
contained fewer OAG scheduled operations than in
1977 (see Tables B-1 through B-3); this, coupled
with the relatively low PNYNJ general aviation
forecasts, contributed to lower delays in both
1982 and 1987 than estimated for today for all
runway uses. .

Another factor in the foregoing delay reductions
is the reduced aircraft separations assumed for
1982 and 1987 (see Tables E-1 and F-1l).

The sensitivity tests indicated that the delays
appear very sensitive to the general aviation
forecasts (especially in 1982) and the assumed
separations (especially in 1987), as shown below
(see Figures 50b, 52b, S51lb, and 53b):

Delays with Delays with
Baseline Delays Today's GA Today's ATC
Arrivals Departures Arrivals Departures Arrivals Departures

19.3 1.0 29. 1.0 22.0 0.
3.0 1.5 4 1.6 1.

5 °
.4 . 24.3 0

Delays were not very sensitive to the 1982 PNYNJ
forecast but were very sensitive to the 1987 PNYNJ
forecast (see Figures 48b and 49b):

Baseline Delays Delays with PNYNJ Forecast
Year Arrivals Departures Arrivals Departures

1982 19.3 1.0 18.8 0.9
1987 3.0 1.5 1.1 1.1
This is probably due to the large percentage of
heavy aircraft in the 1987 PNYNJ forecast and the
associated drop in total operations, coupled with
the fact that the 1987 ATC Scenario of Report

No. FAA-EM-78-8A has greatly reduced wake-turbulence

effects.
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5. West-Taxiway Experiments. The two west-taxiway
- improvements investigated made the greatest differ-
ence for the case where both arrivals and departures

g l use Runway 4, as shown in the following table: 7
Average 3
Experiment Runways Used Runway Delays* f
C e NG . Arrivals Departures Improvement Arrivals Departures
1l 22 13 None 20.4 6.4
3 22 13 Phase I 20.5 5.3 :
2 4 4 None 19.6 30.4 ;
4 4 4 Ultimate 20.8 6.2 i

*Average delays over the 4-hour simulation period.

6. Annual Delay Results. The 1982 and 1987 GA-~sensitivity
schedules were used in the annual delay experiments.
. The results of these experiments show that:

a. Under the do-nothing assumptions, average annual
delays increase by 8% by 1982 and 26% by 1987.

k. Airfield improvements, which did not include
the ultimate west-taxiway experiments, lower
these Jdelay increases to 3% and 6%, respectively, '
for 1982 and 1987.

v C. Near-term and far-term ATC improvements result

i in average annual delay reductions of 8% by 1982
‘H and 18% by 1987; intermediate-term ATC improve-
ments result in a 3% increase by 1987.

d. With both airfield improvements and near-term
and far-term ATC improvements, delays are
: expected to decrease 12% by 1982 and 39% by 1987
S (4% for intermediate~term ATC).

e. The LGA airfield improvements assumed in these
experiments include:

e  ASDE ' 3
) Runway 13 Glide Slope Antenna

® High Speed Exit on Runway 13

2 £. The LGA improvements can lead to annual savings
2 in aircraft operating costs of $86 million
i ($39 million for the intermediate~term ATC).
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Results for John F. Kennedy International Airport

The JFK results are summarized in Table C-1 and are organized
the same way as the LaGuardia results. In this case, sensi-
tivity runs were done only to test the effects of today's ATC
separations in 1982 and 1987 (Experiments 44 and 45); there
were no demand-sensitivity experiments for JFK. The forecasts
for JFK provided by PNYNJ showed increases in both air carrier
and general aviation traffic over today's traffic levels (see
Tables D-1, D-2, and D-3).

The following are the major conclusions of the JFK results:

l.

Delays are estimated to increase between today
and 1982 and then they fall below today's levels
by 1987 in all cases except the 2 n.m. stagger
experiments (Experiments 18, 27, and 36).

The major factor contributing to the reduction in
delays by 1987 is probably the assumed 1987 ATC
Scenario, based on Report No. FAA-EM-~78-8A, and

its reduced separations and wake-turbulence effects.

Future delays are very sensitive to the assumed
1982 and 1987 ATC separations (especially in 1987),
as shown below:

Delays with Today's
Baseline Delays ATC Separations
Year Arrivals Departures Arrivals Departures

1982 95.1 5.9 122.0 4.2

1987 32.5 4.4 131.9 5.2

The high separation sensitivity in 1987 is due to

the very high percentage of heavy aircraft (71.6%)

in the 1987 PNYNJ forecast and the fact that the

1987 separations have greatly reduced wake-turbulence
effects compared to today's separations.

JFK Annual Delay Results. The following are the
main conclusions of the annual delay results for JFK:

a. In the "do-nothing" cases, average annual
delays increase 109% by 1982 and 149% by 1987.

b. Airfield improvements alone limit the annual
delay increases to 53% by 1982 and 54% by 1987.

cC. Near-term ATC improvements alone result in
delays in 1982 that are 44% greater than in
the baseline case.
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d. Far-term ATC improvements alone in 1987 result
in average annual delays that are 8% lower than
today's (intermediate~term ATC results in 35%
higher delays than today).

y—

e. The combination of airfield improvements and
near-term ATC results in 1982 delays that are

i 16% greater than today's.

£. The combination of airfield improvements and
far-term (intermediate-term) ATC improvements
results in 1987 annual delays that are 50%
(27%) lower than today's baseline annual delay.

T R D S

g. Compared to the "do-nothing" case, the airfield
improvements and far-term ACT improvements lead
to annual savings of $247 million in aircraft
operating costs ($219 million for the
intermediate-term case).

h. The package of JFK airfield improvements assumed
in the annual delay experiments includes:

o New exits on Runways 4R, 22L, and 31lL

(o} Simultaneous independent operations on

Runways 31L and 31R in VFRI and IFR1l
weather 1

, o 2-nautical-mile stagger on Runways 4R
i . and 4L

N o Improved ASDE

e s e e
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Attachment B

LGA WEST TAXIWAY EXPERIMENT RESULTS

LaGuardia Airport

New York

Airport Improvement Task Force Delay Studies
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Peat, Marwick, Mitchell & Co.
San Francisco, California

July 1979

———

siidhin.




6L61 AIne *0D 9 WWd
3xodagy eiprengeq]
SLNAWIYIIXT AVMIXVL-LSIM

1-9 @anbpyg
ONINNIOZE HMNOH -~ AWIL
61l 81 L1 9T ST 61 8T LI 91 1) § 61 8T LT 91 1 8 61 81 Lt 9T ST
0 0 0 i} A
\ \ \ }
b
) 4 / A >
. /
/\\\\ o1 \ < 1 ot ™ \q.\ ot
| i ) 4 auusuﬂumo% \‘ M
]
/ / / o
/ / / :
i —— 7 0z v 0z 4 eam
H J >
; / y ’ 3
i \_ 4 } § o
/ \ sTRA uu‘\ m
J ¥ Y,
7 ot 7 o¢ / oc ié
\ / / '
/ / 4
. 4 \ \
ov (1] or
\ . 3
0s 0s . 0S 0
¥ 3xwdag ‘p @ajaay €1 3aedag ’zz eAyaay y 3aedag ‘y Sajaay €1 3xvdaq ‘zc eajaay
dLYWNILIN T dSvHd ANITISVE ANITISVE

14 € 4 1




v v°oc
¥9°L L8°6€E
L8° 11 T AN 44
sv'vy ottt
19°0 9€°S

saanjaedaq STRATIAY

86¢ 184 LTT
w 8y 6T
19 1€ (013

<9 ot 62

1 9 6C
12301 seanjxedeq STEATIAY

sajnuiw-sAe(ag Aemuny abeasay

*IY/33exdITY-S93ed MOTd Sbexsay

T °*ON judwurxadxyg

abeaaAy
882 A dY 14 Te3loL
oL 9€ ve 0081
Z8 184 184 ooLt
cL LE St 0091
¥9 8z 9¢ 00ST
123015 saanjaedaq STeATIIY butuutrbag
puewaq 33eIDIATY INnoH

SLNIWIHAAXT AVMIXVI-LSIM
saTpnis Aerag 90104 }sel, YIOX MON

3xodxTy etpaenser]

SUON :3jusawaaoxdwuy
€T :s3axnjxedag

ZZ ‘:BIvATIIV

TH9dI :I9y3IeaM




0.
-
v ot 9°61 abeaoay
0te €11 LTIT 88¢ vl vt Te30%
€°€S 1°8¢ vL Sv 62 oL 9¢ ve 0081
6°SP 9°¢tc vy vt (0] 8 18 4 k& 4 0oLt
rANA S° 11 8s 6¢C 62 L LE St 0091
S°1 Vs 14 174 6C vo 8¢ 9€ 00ST
sainjxedag STeATXIY Te3ol saanjaedsd STeATIay Te3o0l saanjaeded STeATIXY Butuutbog
gajnuiw~-sie[ag Aemuny abexaay *aYy/33exdaty-s93ed MOTJ abeisaay puewsq 3IFexdxTy INOH
Z °"ON 3jusawutaxadxdg QUON ‘:3uswaaoadug
SINIWIHYHAJXT AVMIXVI-LSIM v :saanjxedaq
satpnas LAefaqg 80104 ysel, YI0x MaN b ‘sTeATIIY
3xo0da1y erpaenneq] TYJI I3y eaM
[ ] {

[N

RN e " FRONEING







o~
—
1
Z°9 8°0¢ abeasAy
86¢ Tt L1t 88¢ (440 9?1 1el0L
0°L 9°6€ 1Z2 1 44 013 oL 9t 14% 0081
€° 11 vove S9 1% ot 8 iv v 00LT
o°v £°C1 29 LE 62Z ZL LE 1% 0091
6°0 8°sS €9 114 8¢ vo 314 9¢ 00sT
sean3xedeq STeATIaY Te30L saanjxedag STeATIIY Te3jol soanjaedad STeATIAY butuutbeg
sajnutu-sAeTad Aemuny sbexaay *IY/3Jexoxty-s93ed MoTd obersay puemwag 3JJexdity INOH
¥ °ON 3Iudwraadxy ajewt3Tn :3uvwaaoxadur
SINIWIYIIXT AYMIXYL-LSIM ¢ :saanjaxedaq
soTpnls Aerag 93x104 YSEL MIOX MBN v :STeATIIV
3xodxty erTpaenne] THJdI :a9yeam
[S ] &= | [ PR 4 L - . M *
M o -




S ', ’
|

. .. NARIO - IA WESTSIDE TAXIWAYS. s Mo
[ y
RESTRICTIONS _EM_ N7
FP N V) HUQ YARES TR Sl !
Preload 25 Aizcrafc
Scart 4 p.a. local 20 MIT ! 15% SBJ tu s5.W.
. 5 M8 15% SBJ to HUO
. 4:15 p.m. 10 MIT " 10 MIT 15% SBJ - S.W.
2 MIN 2 MIN 15% sBJ - HUO
4:30 p.a. 20 MIT 150 MIT 20 MIT $0% SBJ - S.W.
5 MIN 20 MIN S MIN 507 sBJ - HUO
4:45 p.a. 150 MIT 150 MIT 20 MIT 100% S.W. - Hoid
20 MIN 20 MIN S MIN 90% SBJ - HUO
10% SBJ - MARES
5:00 p.m. 20 MIT 20 MIT 150 MIT 150 MIT MARES:Hold
S MIN S MIN 20 MIN 20 MIN 207 HUO - SBJ
80% HUO - Hold
5:15 p.m. 20 MIT 20 MIT 20 MIT 150 MIT MARES:Hold
S MIN 5 MIN 5 MIN 20 MIN
$:30 p.m. 20 MIT 150 MIT 50% MARES - HUO
S MIN 20 MIN S0% MAKRES - Hold ) ’
1
$:45 p.a. 20 MIT 150 MIT | SO% MARES - HUO '
S MIN 20 MIN S0% MARES - Hold
6:00 p.m. . Notmal opus.
>‘i 6:15 p.m. Normal opus.
\ Eod
NOTE: S. W, =~ Southwest dolmdel and Kesnsburg SID's : .
SBJ - Ringoes SID i
) HUO - S§loac SID ‘
! MARES - Norwalk SID

At 4:00 p.m. a WX pactarn builds over S3J moving east northeast, rastricting the
SBJ routs.
At 4:30 p.m. the WX is located between SBJ and LGA, rescricting the SBJ and MIV routes.

At 5:00 p.m. the WX is located over LGA and north of LGA rastricting HUO and MARES route:

At 5:30 p.m. the WX is located NE of LGA restricting MARES route.
At 6:00 p.m. the WX pattern has dissipated.

Imposed intrail restrictions are caused oy the WX directly on a route or because of 1
additional craffic added to a route dus to reroutes.




A Ground Scenario LaGuardia Airgort

Configuration - LGA #1 (Figure #1) Present Taxiway Structure

Runways - In this configuration, Runway 22 is used for arrivals and

1. Runway 13 for departures. .
? Arrivals: Arriving aircraft will normally turn off the runway at

Charlie, Bravo or runway end onto the outer taxiway for east side
terminals; or Foxtrot-Delta-Charlie or runway end onto Taxiway Bravo
to Marine Air Terminal.

Departures: Departing aircraft from east side terminals proceed via

the inner to the outer and cross Runway 4/22 at Papa or Golf. (learance

must be received from local controller prior to crossing the runway.

During ground delay situations, SBJ departures are taxied across

Runway 4/22 at Echo and queued on Bravo after being mixed with aircraft

being taxied on Bravo from marine air terminal. Additional mixing of

departure SID's is accomplished on taxiways Golf and Papa east of

Runway 4/22. When taxiways Bravo, Echo, Golf and Papa become

congested west of Runway 4/22, departures from main terminal will taxi

east on inner taxiway until transition can be made to outer taxiway.

Inner taxiway between Echo and Lima will not be used for queing i
departure aircraft. A ‘ ',
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[ 4
Configuration - LGA #2 (Figure #2) Present Taxiway Structure
Runways - In this configuration Runway 4 is used for arrivals and departures

Arrivals - Arriving aircraft will normally turn off at Foxtrot, Quebec,
Golf, Papa, Uniform or Romeo and be transitioned to inner taxiway for
main terminal gates and shuttle area. Aircraft proceeding to marine air
terminal will normally turn off at Foxtrot, Echo, Golf or Papa and
intercept taxiway Bravo to gates.

Departures - Departures from main terminal will taxi from the inner to

the outer to Runway 4. When departures back up to Taxiway Echo they

will be queued on outer to Golf, outer remains clear to Tango to accommodate
arrivals, Tango down ocuter to Mike and back up inner to Lima. The inner
between Echo and Lima will remain clear to accommodate arrivals. Departures
from marine air terminal will be queued on Alfa, Charlie, Delta, Foxtrot

and Golf. Taxiway Bravo will remain clear to accommodate arrivals.

Aircraft will cross Runway 4/22 after coordination with local controller

and mix with east side departures on outer taxiway.
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Configuration - LGA #3 (Figure #3) West Side Taxiway Structure Phase #1

Runways - In this configuration, Runway 22 is used for arrivals and
Runway 13 for departures.

Arrivals - Arriving aircraft will normally turn off the runway at
Charlie, Bravo or Runway end onto outer taxiway for east side terminals
or Foxtrot, Delta, Charlie or Runway end. Then via Taxiway Bravo to
marine air terminal.

Departures - Departing aircraft from east side terminals proceed via the
inoner to the outer and cross Runway 4/22 at Taxiway Echo or Delta.
Clearance nust be received from local controller prior to crossing
runway. During ground delay situations SBJ departures are staged on
Taxiway #1, HBO departures on Taxiway #2, southwest departures on
Taxiway #3, and mares departures on Taxiway Brave. Departing aircraft
from marine air terminal are taxied via Bravo, Delta or Echo into
Taxiways One, Two, Three or remain on Bravo to Taxiway Golf. When the
west taxiway structure becomes congested, departures from east side
terminals will be queued on outer taxiway to Mike and on inner taxiway
between Lima and Mike. These departures will taxi east on inner taxiway
until transition can be made to outer traxiway. The inner taxiway
between Echo and Lima will not be used for queing departure aircrarft.
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Configuration - LGA #4 (Figure #4) West Side Taxiway Structure

[
Runways - In this configuration Runway 4 is used for arrivals and
departures.

Arrivals - Arriving aircraft will normally turn off at Foxtrot, Quebec,
Golf, Papa, Uniform or runway end at Romeo and ba transitioned to inner
taxiway for main terminal gates and shuttle area. Aircraft proceeding
to marine air terminal will normally turn off at Delta, Echo, Golf or
Papa and intercept Taxiway Bravo to gates.

Departures - Departures from main terminal will taxi from the imner to
the outer to Runway 4 or cross Runway 4 at Taxiway Echo for staging on
the west taxiway structure. SBJ departures will be staged on Taxiway
#1, HUD departures on Taxiway #2, southwest departures on Taxiway #3 and
Mares departures will remain on the outer taxiway east of Runway 4.

When the west taxiway structure becomes congested departure aircraft
from the main terminal and shuttle area will be queued on the outer
taxiwvay from Echo to Golf (Golf and Papa will remain clear to accommodate
arrivals) and from Tango down the outer to Mike. Also, on the inner
between Lima and Mike. The inner taxiway between Echo and Lima will not
be used for queing departure traffic. Departures from the marine air
terminal will taxi via Bravo to Delta, Echo or Golf and be staged on
Taxiways #1, #2 or #3 according to departure fix.

All departures staged on Taxiways #1, #2 or #3 will be held short of
Taxiway Bravo. Mixing departure route fixes will be accomplished via
Taxiway Bravo into the final extension of Taxiway #1 to the approach end
of Runway 4.
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Attachment C

ANNUAL DELAY RESULTS
AND GRAPHICS

LaGuardia Airport
3 and

John F. Kennedy International Airport
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New York

Airport Improvement Task Force Delay Studies

Peat, Marwick, Mitchell & Co. P
San Francisco, California .
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PMM & Co. June ]979
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