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George Bush Intercontinental Airport /
Houston (IAH) Background

TransSolutions role on Master Plan

Developing forecast daily demand
schedules

Output analysis to evaluate and compare
airfleld development alternatives

| essons learned
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|AH Today

Eighth busiest airport in U.S. (by pax)

Newest runway (third parallel on north
side) opened In late 2003

Home to Continental Airlines

Traffic Is expected in nearly double In
20-year planning timeframe




Annual Demand Forecasts

ENPLANEMENT PROJECTIONS

Estimated

Projected

Scenario 2003

20035 2010 2013 2023

Average
Annual

Growth Rate

Base Case 17,631,000

High Case

17,744,000

Low Case 17,237,000

I
18,866,000

22260,000 25945000 34,230,000

19,709,000 25,405,000 31,558,000 43,240,000

18,110,000 20,190,000 21,966,000 24,504,000

31%

4.1%

1.6%

Source: LFA Aviation Activity Forecast, draft dated February 28, 2003, Growih rates extrapolated by
The DMJIM Aviation/RS&H Team for 2005, 2010, 2015 and from 2022 through 2025.




Annual Demand Forecasts

TOTAL OPERATIONS

Average
Estimated Projected Annual

Description 2003 2010 2015 Growth Rate

Air Carrier 275,384 268,000 302,000 238,000 423,000

Commuter 183,023 244 000 308,000 340,000 427,000
General Aviation 18,000 19,000 20,000 22,000 26,000
Military 120 120 120 120 120

Total Operations 476,527 231120 630,120 700,120 aa1.120

Source: Houston Alrport System (Historical)
Leigh Figher Associates, draft Forecast dated February 28, 2003, Tables 22 and 33 for
cargo, general aviation and military operations.
The DMJM Aviation/RS&H Team (Projected)




ANNUAL AIRCRAFT FLEET MIX

Estimated Projected

Description 2003 2010 2015

AIR CARRIER
Large Widebody
Medium Widebhody
Small Widebody
Large Single Alsle
Medium Single Aisle
Small Single Aisle

COMMUTER
Large Regional
Small Regional
Turbo Prop

Total Commuter

OTHER

small Jeis 1.3% 1.2% 1.2%
Large Leis 1.1% 1.0% 1.0%
Large Turboprops 0.0% 0.0% 0.0%
Small Turhoprops 0.3% 0.3% 0.3%
GA Piston 0.7% 0.7% 0.7%
Military 0.02% 0.02% 0.02%

Total Other 3.6% 3.2% 3. 1%

TOTAL OPERATIONS 100.0% 100.0% 100.0%

Source: The DMJIM Aviation/fRS&H Team.




AVERAGE DAY PEAK MONTH OPERATIONS

Average

Estimated Projected Annual
Description 20073 2005 2010 2015 2025 Growth Rate
Total Operations ATE, 52T 531,120 630,120 700,120 881,120 2.8%
Equivalent Days 335 3358 335 335 335
ADPM Operations 1,422 1,585 1.881 2,090 2.630 2. 8%
AR CARRIER
Large Widebody 26 a2 41 &7 118 7.1%
Medium Widebody 18 22 28 40 (ala G.2%
Small Widebody T a 11 15 39 8.3%
Large Single Alsle 24 55 94 146 263 11.6%
Medium Single Aisle 336 57T 404 408 68 0.4%
Small Single Aisle 402 23 324 336 421 0.2%
Total Air Carrier 812 Tav Q03 1,012 1.276 2.1%
COMMUTER
Large Regional 17 ar ™™ 167 316G 14 3%
Small Regional 46T 612 807 2834 Q47 3.3%
Turbho Prop 84 a1 a6 13 13 -8.1%
Total Commuter RET 731 918 1,014 1.276 3.8%
OTHER
Small Jets 16 21 23 24 a2 3.2%
Large Lets 13 18 19 22 22 2 6%
Large Turboprops 1] 0 0 a 0 M A
Small Turboprops 3 5 & 5 7 3.9%
GA Piston 11 12 12 14 18 2.2%
Military 2 2 2 2 2 0.0%
Total Other 45 58 51 &7 a1 2.7%

NOTE: Operations by aircraft category are rounded to the nearest operation and may not

add to the total depicted in the table.

Source: The DMJIM Aviation/RS&H Team.



- _.....--Conve'rtihg'Ah h'u'al_ _ F_o_recasts to
Design Day Traffic Schedules

e Avallable:
— Current OAG

— Continental Summary for July 2005 (ops counts
and fleet mix by complex times)

— Forecast ADPM fleet mix
e Assumptions:
— Some “filling Iin the valleys” in outyears
— But not severe depeaking by Continental Airlines




Design Day Traffic Schedules
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Converting Annual Forecasts to
Design Day Traffic Schedules




Peak Hour Analysis

Daily Peak Peak/Daily %

Schedule Arrivals Departures Total Arrival Departure Total Arrival Departure Total

IAH 2000 661 663 1324 | 70 74 121 10.6% 11.2% 9.1%

DFW 1999 1214 1206 2420 217 10.1% 8.6% 9.0%

DFW 2001* 757 758 1515 | 81 80 153 10.7% 10.6% 10.1%

IAH 2003 709 717 1426 | 103 82 146 14.5% 11.4% 10.2%

IAH 2005 792 793 1585 | 107 90 154 13.5% 11.3% 9.7%

IAH 2010 941 942 1883 | 122 103 187 13.0% 10.9% 9.9%

IAH 2015 1048 1048 2096 | 130 110 205 12.4% 10.5% 9.8%

IAH 2025 1317 1317 2634 | 150 131 247 11.4% 9.9% 9.4%

*DFW AA Pre-9/11 Peaked Schedule. Includes AA, AE, and TWA schedules only. All other schedules contain all flight operations, both
scheduled and non-scheduled.




E\/él-uations of Design Day Schedules

 Another Master Plan Team firm evaluated
outyear schedules for reasonableness
— Depeaking / aircraft utilization
— Low Cost Carriers / load factors
— Continental & SkyTeam

« Compared AA/DFW depeaked to CO/IAH to
predict effects of IAH depeaking, 15-minute
buckets




Base Forecast De-peaked Ratio of Base to
Maximum Maximum De-peaked
Operations Operations Maximum
(15 minutes) (15 minutes) Operations




Revised IAH (2025)

—— |AH (2025)
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"""Alterhaiives Evaluation:
The Team Process

e Airside, Terminal, and Ground Access

Teams met periodically to provide
status of each Team’s progress

e As alternatives were prioritized or
discarded, the other Teams considered
that in their work




Airade Alternatives

 Began with 13 airside layout options,
plus No-Build

 Eliminated some options through Airport
Capacity Model and other constraints

* Resulting 5 options modeled in detall
with SIMMOD for 2025 schedule




Initial Airfield Alternatives

e “Open Vee” Family
e All East-West Parallels
e All North-South Parallels




en Vee’ Alternatives

|AH MASTER PLAN AIRFIELD ALTERNATIVE i |AH MASTER PLAN AIRFIELD ALTERNATIVE

OPEN VEE CONFIGURATION , . , A QUAD 5000
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All North-South Parallds




Detailed analysis of
Feasible Alternatives

Acceptable
Alternatives
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Public and Agency Participation

Preferred —
Alternative
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SMMOD Capacity/ Demand Analysis

 Five feasible alternatives

e Four wind/weather configurations
— East VFR
— West VFR
— East IFR
— West IFR

e Year 2025 demand




 Procedures
developed for each
alternative and for
each wind/weather
scenario

Runway usage

assignments —
iterative to reduce
delays as much as
possible




SMMOD Qutput Analysis

Established performance criteria for:

Maximum hourly operations
Average arrival and departure delay
Annualized delay

Taxi times

Maximum arrival and departure queue (or
unmet demand)




Maximum Hourly Arrival Operations

R T

CAUTION: Max Ops may NOT equal Capacity.
Forecast demand below actual runway capacity.

We did not provide true “max” from SIMMOD, but
average of the max, by clock hour.




aximum Hourly Total Operations

Number of Flights
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2.1A 1.1E 1.1F

NO-BUILD
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OEast-VFR B East-IFR OWest-VFR OWest-IFR




Average Delay (minutes)
= N
(52 o

=
o

NO-BUILD

=0 ANNUAL ARRIVAL DELAY @ ANNUAL DEPART DELAY ANNUAL DELAY PER AIRCRAFT




Avg Taxi-In Avg Taxi-out

me (minutes)
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Number of Aircraft in Queue

West Flow VFR

Arrivals

14 15 16 17

Time of Day
1.1E —+—1.2 —-—2.1A —*—1.1F

Number of Aircraft in Queue

East Flow VFR

10

11

12

Arrivals

Departures
13 14 15 16 17 18

Time of Day
1.1E ——1.2 —-—2.1A —x—1.1F

19

20

21

22




West Flow IFR East Flow IFR

Arrivals Arrivals

Queue
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Number of Aircraft i

Departures Departures
11 12 13 14 15 16 17 18 19 20 14 15 16 17 18 19 20 21 22

Time of Day Time of Day
——1.1B 1.1E —+1.2 - 21A —*1.1F ——1.1B 1.1E —+—1.2 —--2.1A —*—1.1F




L essons Learned

e Consider how the daily demand
schedules are going to be used (by
other firms on the Team)

e Don’t limit yourself to the usual outputs




