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ABSTRACT 

Since the airport opened in 1962, Washington Dulles International (Dulles) has 
employed the use of a large fleet of mobile lounges (called plane-mates and mobile 
lounges) to move passengers between the Terminal and aircraft, and in recent years, 
between the Terminal and the midfield concourses.  Continued development of the airport 
will exceed the capacity of the mobile lounges and necessitate the building of an alternate 
passenger conveyance system. 

To meet Dulles’ future capacity requirements, the Metropolitan Washington 
Airports Authority (MWAA) is moving forward with planning, design, and procurement 
activities for a new underground automated people mover (APM) system.  Issues such as 
the most appropriate APM alignment have been studied for several years. 

This paper provides an overview of some of the APM planning considerations that 
led to the identification of the preferred alignment alternative, the process used to 
determine system ridership demand, and a description of the system configuration being 
designed today. 

BACKGROUND 

A major hub for United Airlines, Dulles served nearly 20 million passengers in 
1999 and was one of the fastest growing major airports in the world.  Dulles is the 
international gateway and the “growth” airport for the National Capital Region.  In order 
to meet this expected growth, the Master Plan at Dulles envisions new concourses, parking 
garages, airfield and roadway improvements and other landside enhancements.  MWAA 
previously developed activity level forecasts extending to 625,000 aircraft operations, 150 
aircraft gates and 55 million annual passengers (MAP)(1).  With the vast majority of the 
150 gates located in midfield concourses or tiers, the conveyance of passengers between 
the Terminal and the tiers is critical to the operations of the airport.  In the past, passenger 
conveyance has been accommodated by mobile lounges.  However, as the number of 
airside facilities and their distance from the Terminal increase, the mobile lounge system 
will no longer provide an acceptable level-of-service in terms of capacity or trip time.  
The mobile lounge system’s movements also increasingly conflict with that of taxiing 
aircraft, thus negatively impacting capacity and efficient operations.  To meet the future 
passenger demand requirements, an underground APM system has become necessary. 
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DEVELOPMENT OF THE APM ALIGNMENT 

One of the major recommendations to come from Dulles’ 1985 Master Plan Update 
was a concept to retrofit the midfield terminal area with permanent concourses and 
provide a people mover system to connect the concourses to the Terminal.  Several 
locations for the concourses and people mover stations were considered, as well as 
multiple people mover alignments.  With 2.21 square kilometers (525 acres) available for 
development and the large separation of the main runways, Dulles can accommodate four 
1220-meter (4,000-feet) long concourses spaced 457-meters (1,500-feet) apart in a column 
format.  These plans for concourses and a people mover system were adopted into the 
Capital Development Program (CDP) and the leases with the signatory airlines in 1987 (1). 

The first study undertaken during the planning of the Dulles APM was 
determination of the most appropriate alignment.  MWAA identified and evaluated three 
alignments that connect the Terminal with the planned concourses: 

• Loop Alignment (Figure 1) 

• East - West Spine Alignment (Figure 2) 

• North - South Spine Alignment (Figure 3) 

Loop Alignment 

The first APM alignment identified was a loop system, consisting of two 
independent concentric guideways.  The loops linked each concourse with the Terminal as 
depicted by Figure 1.  The Terminal would have two passenger stations and the 
concourses would also have two passenger stations located near each end of the 
concourses.  Passengers would access the Terminal station through one of two new 
security mezzanines located just south of the Terminal.  The passenger stations would 
have center platforms.  International arriving passengers would continue to use the mobile 
lounges to customs. 

Initially, the loop alignment would appear as a “U” with the legs of the U extending 
south towards the concourses.  In the final phase of buildout, the “U” ends of the 
alignment would connect to form a loop. 

East – West Spine Alignment 

The next alternative studied was the east-west spine alignment.  The east-west 
spine alignment consisted of a single dual-lane guideway connecting two passenger 
stations at the Terminal with a single passenger station located at the center of each 
concourse as depicted by Figure 2.  The spine would operate in a “pinched-loop,” with the 
trains switching back at the end-of-the-line stations. 
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North – South Spine Alignment 

The final alternative studied was the north - south spine alignment.  This alignment 
was similar to the east – west spine alignment, but had a single larger passenger station at 
the Terminal as depicted by Figure 3.  However, unlike the loop or east – west spine 
alignments, the north – south spine alignment would require moving and reorienting the 
existing security mezzanines within the Terminal. 

EVALUATION CRITERIA 

MWAA evaluated each alignment against four criteria to select the most 
advantageous alignment: 

• Ability to meet system demand; 

• Level of passenger service; 

• Level of expandability; and, 

• Cost of construction. 

As a result of the evaluation, the loop alignment was chosen for the Dulles APM.  
The loop alignment can accommodate peak-link passenger demand with 4-car trains 
operating at 2-minute headways.  By having two passenger stations per concourse, the 
loop provides superior passenger service by keeping the average pedestrian walking 
distances from the ticket counter to the midfield gates at 400-meters (1,300-feet), within 
International Air Transport Association’s (IATA) recommendations.  The average 
passenger travel time between ticket counter and midfield gates is 10 minutes.  In 
addition, the loop alignment can be built in segments in sequence with the midfield 
buildout of Dulles. 

By choosing the loop alignment, system demand was split between the two legs of 
the U, thereby easing peak hour demand.  Both the east-west spine and the north-south 
spine would have required longer trains operating on shorter headways than that required 
for the loop configuration. 

Further, the east-west spine alignment did not offer the level of service of the loop 
system.  By having a single passenger station at the center of each concourse, the average 
passenger walking distance, ticket counter to midfield gate, approaches 550-meters 
(1,800-feet), exceeding recommendations from IATA.  The average passenger travel time 
between ticket counter and midfield gate is 12 minutes.  Although the IATA has recently 
relaxed their recommended maximum walking distances, MWAA has tried to resist these 
recent trends.  The east-west spine can be built in segments in sequence with the buildout 
of Dulles. 

Because of the requirement to reorient the Terminal security mezzanines, the 
average passenger walking distance and travel time of the north-south spine alignment are 
greater than the east-west spine alignment.  The walking distance and travel time increase 
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to 725-meters (2,380-feet) and 13 minutes respectively, also exceeding the IATA 
recommendations. 

THE LOOP ALIGMENT TODAY 

Recent planning studies by MWAA with support from its consultants further 
defined the loop alignment and ridership demand identified in the 1985 Master Plan 
Update.  It was determined the two station arrangement in the Terminal could be 
combined into a single station and still accommodate the updated ridership demand.  
However, to process the projected international traffic, it became necessary for to a new 
International Arrivals Building (IAB) within the Terminal.  The IAB required a sterile 
station and APM trains dedicated to arriving international passengers. 

The APM trains leaving the Terminal station will serve departing domestic and 
international passengers and the APM trains approaching the Terminal station will serve 
arriving domestic passengers only.  The IAB station will have dedicated APM trains for 
arriving international passengers and international passenger transfers between the 
concourses. 

The following sections provide a detailed description of the loop alignment 
currently being designed (Phase 1) and the two planned extensions (Phases 2 and 3). 

Phase 1 System (years 2006 – 2014) 

The Phase 1 System alignment will provide passenger service between the 
Terminal, Concourse B (Tier 1), and to a new Tier 2 concourse as shown in Figure 4.  The 
Phase 1 System will have 3,900 dual-lane meters (12,800-feet) of guideway configured in 
a “U” shaped alignment serving all domestic passengers and departing international 
passengers.  This “domestic” alignment will have five stations: one station at the 
Terminal, two stations at Tier 1 (East and West), and two stations at Tier 2 (East and 
West). The stations will have a side-center-side platform configuration.  Passengers will 
board the system on the center platforms and de-board the system on the side platforms.  
The configuration of the Terminal station is shown in Figure 5. 

The Phase 1 System will also have 1,340 dual-lane meters (4,400-feet) of guideway 
serving the IAB for arriving international passengers.  This “IAB” alignment will have 
three stations: Terminal IAB, Tier 1 IAB, and Tier 2 IAB.  The stations will have center 
platforms.  Trains will bring international arrival passengers to the Terminal IAB station 
for processing then leave the station empty of passengers and travel directly to the Tier 2 
IAB station.  However, the alignment will also have the capability to transfer international 
arriving passengers between tiers should airlines require the capability to transfer 
passengers from one international flight to another. 

Both alignments include crossover switch interlockings providing for routine and 
failure management operations and pinched-loop operation with bidirectional trains 
crossing over before the end stations. 
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Although the domestic and IAB alignments will essentially be two separate 
systems, the alignments are joined by a spur track near the Terminal so trains from both 
alignments can be controlled and maintained from a common Central Control Facility and 
Maintenance and Storage Facility (M&SF) located off-line, south of future Tier 4.  
Automatic debunching controls will assure that trains on the two alignments arrive at 
regular, and nominally equal, intervals. 

Phase 2 System (years 2015 – 2024) 

Future extensions of the Phase 1 System are planned to occur with a second 
expansion at Dulles.  Coinciding with the construction of an additional 1,220-meter 
(4,000-foot) long concourse (Tier 3), the domestic and IAB legs of the Phase 1 alignment 
will extend south 460 dual-lane meters (1500-feet) to three new APM stations:  Tier 3 
East, Tier 3 IAB, and Tier 3 West as shown in Exhibit 6.  The Phase 2 System trains will 
continue to operate in a pinched-loop and the new Tier 3 stations will have the same 
platform configuration as in Phase 1.  The Phase 1 M&SF will have the capacity to handle 
the Phase 2 System without any additional build-out. 

Phase 3 System (years 2025 – ) 

The final planned expansion at Dulles is the construction of a forth 1,220-meter 
(4,000-foot) long concourse (Tier 4), a new future South Terminal, and closure of the 
APM “U” shaped alignment into a true “loop” alignment as the planners envisioned in 
1985. 

The Phase 3 System (ultimate build-out of APM system) will extend the Phase 2 
System domestic alignment by adding 2350 dual-lane meters (7,700-feet) of new track 
creating an inner and outer loop as shown in Exhibit 7.  The Phase 3 System will also add 
two stations at Tier 4 (East and West) and a station at the future South Terminal.  The 
Phase 3 System trains will operate in a continuous loop, with trains traveling clockwise on 
the outer loop and counter clockwise on the inner loop. 

The Phase 3 System also extends the IAB alignment approximately 460 dual-lane 
meters (1,500-feet) to Tier 4 and adds station at Tier 4 (IAB).  Thus, in the ultimate build-
out, the domestic alignment will have approximately 5,700 dual-lane meters (18,700-feet) 
and the IAB alignment will have approximately 2,320 dual-lane meters (7,600-feet). 

RIDERSHIP DEMAND 

To support the planned midfield expansion at Dulles, MWAA provided the flight 
schedules(2) for the three following phases to Lea+Elliott for analysis: 

• Phase 1:  Buildout of the T-gates, Tier 1 and Tier 2; 

• Phase 2:  Phase 1 with the addition of Tier 3; and, 

• Phase 3:  Phase 2 with the addition of Tier 4 and South Terminal. 




