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In 1997, the Port prepared a Master Plan Update for Seattle-Tacoma International 
Airport.  Many elements of the Master Plan Update have been implemented or are well 
underway including the South Terminal Expansion Project (STEP), Central Terminal 
Expansion (CTE), satellite transit system overhaul, and third runway. Since 1997, the 
aviation industry has undergone profound changes with new technology for ticketing, 
changes in passenger travel behavior, and increased security requirements. 

To reflect the changing world of flight, the Port is developing a new Comprehensive 
Development Plan (CDP) to help guide Sea-Tac’s future.  The Comprehensive 
Development Plan is a 21st century refinement to the Airport’s 1997 Master Plan Update. 

The CDP is a strategic initiative that would balance the airport’s airfield, terminal, cargo, 
and roadway facilities in an efficient and economically responsible manner.   This plan is 
a vision of how we can modify and develop the airport over the next twenty years to meet 
the region’s needs.  The plan envisions operational improvements and new facilities that 
would help make the airport more efficient and easier to use, and that can be 
implemented incrementally as demand warrants – at a much lower cost than earlier 
proposed plans.  

Where the 1997 Master Plan Update called for a new terminal building north of the 
existing terminal, the CDP continues the northerly expansion, but at a reduced scale, 
making greater use of the existing terminal.  This refinement has been made possible in 
part through basic changes in airline terminal procedures.  Among these changes are the 
emergence of electronic check-in at kiosks or on-line computers, and more efficient use 
of gates and streamlined procedures to load passenger aircraft. 

The roadway system in the Master Plan Update included a complicated double loop 
system to serve a second terminal.  In contrast, the CDP roadways are based on a much 
simpler and less costly single loop system.  The resulting roadways will be easier to use 
and will require less construction and so are expected to have less environmental impacts. 

As a result of these changes to the planned terminal complex and roadway system, the 
Airport Operating Area (AOA) can be better utilized to accommodate aircraft functions 
such as maintenance and overnight parking.  Land to the north and south of the AOA 
previously planned for these purposes is now planned to accommodate cargo facilities as 
well as employee parking and airport maintenance.  These areas will be accessed from 
the AOA via secure vehicle bridges built to accommodate cargo tugs and trucks rather 
than bridges built to accommodate aircraft as previously planned. 



September 30, 2005   

As the Port of Seattle looks to the future, we know we must continually improve your 
Airport to meet changing and growing demands.  The Master Plan Update refinements 
reflected by the CDP are key tools the Port would use to meet these demands, as well as 
our community and environmental responsibilities, while enhancing the region’s 
economic vitality. 

The Port has begun the environmental review process for the CDP, which will include 
opportunities for public comment.  We look forward to a continued partnership with the 
community, airlines, and all other stakeholders.   

 

Mark M. Reis 

Director, Seattle-Tacoma International Airport 
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Report Organization 

CDP documentation is organized in three levels.  The first level is this report, providing a 
general overview of the major elements of the plan.  The next level is the Appendix 
(attached) which summarizes the working papers and provides greater detail to the 
report.  The last level consists of numerous working papers which document the 
technical approach and assumptions used to develop each of the major plan elements.  
A full listing of working papers is included at the back of the Appendix. 

Table of Contents 

EXECUTIVE SUMMARY ......................................................................................1 

Comprehensive Development Plan Map .................................................................................... 3 

Fast Facts ....................................................................................................................................... 5 

PLANNING CONTEXT .........................................................................................9 

Introduction.................................................................................................................................... 9 
CDP Goals .................................................................................................................................... 10 
Opportunities Due To New Industry Trends ............................................................................. 10 

THE VISION: A ONE-TERMINAL SOLUTION...................................................13 

The CDP Solution ........................................................................................................................ 13 
Airside........................................................................................................................................... 13 
Terminal........................................................................................................................................ 15 
Landside ....................................................................................................................................... 17 
Cargo & Other Facilities.............................................................................................................. 19 
Anticipated Benefits.................................................................................................................... 20 

PROVING THE ONE-TERMINAL SOLUTION WOULD WORK.........................21 

Assumptions Development ........................................................................................................ 21 
Technical Analysis ...................................................................................................................... 22 

PROJECT IMPLEMENTATION..........................................................................25 

Trigger Driven Development ...................................................................................................... 25 

APPENDIX



 

 

 

 



DRAFT for discussion purposes only  

Comprehensive Development Plan (CDP):  A One-Terminal Solution 

September 30, 2005  1 

Executive Summary 

The Seattle Tacoma International Airport (Sea-Tac Airport) has served the commercial 
aviation needs of the Puget Sound region for over five decades.  However, the majority 
of the passenger terminal is 30 years old and will need to be renovated and expanded to 
meet the region’s growing air transportation demand.  Since 1997, the Port of Seattle, as 
owner and operator of Sea-Tac Airport, has been searching for a workable terminal and 
landside plan to meet future demand.  Both the Port and its consultants had long 
assumed that constructing a second terminal to the north of the existing was the best 
answer.  But substantial change in the airline industry and 
a more detailed assessment of airfield capacity led to a 
significant refinement of previous concepts.  Planners 
determined that, with renovation and expansion to the 
north, the existing terminal could efficiently handle 
anticipated demand when the airfield reaches capacity. 

The One-Terminal Solution,* described in this 
Comprehensive Development Plan (CDP), rearranges and 
expands existing facilities to optimize operational capacity 
and achieve an efficient balance between the major 
elements of the Airport.  It features three runways, 
necessary aircraft parking, aviation support facilities, an 
economical and well-organized passenger terminal, efficient roadways, and convenient 
vehicle parking.  Projects are programmed into the CDP to make “just-in-time” 
improvements to the Airport – providing additional facilities to meet demand, but not 
expending capital before it is necessary.   

A central goal of the CDP is to maximize the efficiency of the airport through the most 
cost effective, least environmentally impactive means possible.  This is accomplished by 
making the best use of available space, creating high density development.  Prior 
planning efforts envisioned bridges designed to accommodate aircraft accessing the 
South Aviation Development Area (SADA) and the North Freight Cargo Complex, as well 
as the construction of a second terminal and supporting roadway system.  The One-
Terminal Solution provides for the development of aircraft support facilities such as 
hardstand and aircraft maintenance buildings on the Airport Operation Area (AOA) and 
the relocation/development of other facilities such as cargo, Ground Service Equipment 
(GSE) maintenance, and Port maintenance buildings off of the AOA.  

Extensive modeling of planned airside and landside facilities has demonstrated that the 
airfield, with the minor improvements suggested in the CDP, would function at least as 
well as the concept evaluated in the 1997 Final Supplemental Environmental Impact 
Statement (FSEIS), and that the roadways and curbs would meet or exceed acceptable 
levels of service when the airfield reaches capacity. 

 

 

Since 2001, three factors 
have enabled an innovative 
vision for future expansion:  

1. Emergence of electronic 
ticketing 

2. Elimination of exclusive 
gate leases 

3. Refinement of airfield 
capacity estimate 
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The CDP, with its One-Terminal Solution, represents a significant improvement over 
previous airport development plans because it: 

 Significantly cuts projected capital 
development costs 

 Allows incremental development in response 
to fast-changing industry conditions 

 Reduces new construction impacts, for better 
environmental stewardship 

 Improves ease of use for both passengers 
and airlines 

 Supports goals of sustainability by 
maximizing use of an existing facility 

The following pages provide an overview of the major elements of the Comprehensive 
Development Plan.  Each of these elements is elaborated on in greater detail in the 
appendix of this report and in associated working papers.   

*A single terminal is only one component of the Comprehensive Development Plan.  Because it is 
considered a linchpin of the CDP, we use the term “One-Terminal Solution” in this document to refer to the 
entire CDP concept. 
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Fast Facts 

Q:  What does the CDP One-Terminal Solution entail?  

A: The plan utilizes Sea-Tac Airport’s existing terminal to accommodate future growth, 
rather than constructing a separate facility.  It achieves this with relatively moderate 
changes: finding new efficiencies in the existing terminal building, 
streamlining road access for motorists, changing gate usage 
patterns for airlines and improving cargo facilities. 

Q: Why do we need to improve the existing airport? 

A: Sea-Tac Airport’s terminal and roadway system currently handles 
29 Million Annual Passengers (MAP), and continued growth is 
projected to reach 45 MAP by about 2021.  Many aspects of the 
Airport, such as terminal approach roads and certain passenger 
terminal areas are congested at peak periods.  The CDP 
proposes development in specific areas to improve passenger 
service and provide adequate facilities as needed to avoid 
reaching gridlock. 

Q: Who developed the CDP One-Terminal Solution? 

A: The Port of Seattle prepared the Comprehensive Development Plan through a 
process of brainstorming and careful analysis with a team of experts and 
stakeholders.  These included: the Port of Seattle (POS) Commissioners; the POS 
Senior Aviation Management (SAM); airline staff and executives; POS planners, 
operations personnel, and environmental staff; airport and transportation consultants; 
and other experts.  

Q: How do we know that the proposed airside taxiways/taxilanes would work 
when we get to 45 MAP? 

A:  To answer this question the Airside Working Group (AWG), made up of pilots, FAA 
officials, Port planners, and other industry experts, was reconvened to review the 
airside analysis.  The model developed by the Port using Total Airspace and Airport 
Modeler (TAAM) software was refined and validated for the analysis.  The resulting 
study concluded that the airside system could efficiently accommodate a demand 
level of 550,000 annual operations, or approximately 1,718 design day operations, 
with the proposed Single Loop Terminal Concept and three parallel runway system.  
The simulation analysis demonstrated that maximum throughput would exceed 110 
operations during peak hours, with average VFR (Visual Flying Rules) delays 
approximating 12 minutes per operations in good weather conditions, and up to 16.5 
minutes in marginal VFR.  (More detailed information can be found in the Airside 
Modeling Working Paper referenced in the Annotated Bibliography of this document). 

The CDP One-
Terminal Solution 
transforms Sea-Tac 
into an airport of the 
future – with 
incremental 
improvements to be 
made only as demand 
warrants. 
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Q:  How do we know that the proposed roadway system will work when we get to 
45 MAP? 

A:  The CDP Single Loop roadway system was simulated with estimated traffic volumes 
commensurate with 52 MAP using VisSim, a traffic simulation tool used for modeling 
multimodal traffic flows (the additional 15% MAP ensures that the roadway system 
will operate efficiently with an unequal distribution of demand at peak periods).  To 
simulate the effects of curbside activity on the terminal drives, another model, 
LFACTS, was manually specified into the Sea-Tac 2002 VisSim model.  Modeling 
concluded that all principal roads would operate at acceptable levels of service (LOS 
D or better) during the Airport’s peak hour of traffic activity.  
This modeling effort was validated through a peer review 
process by a panel of industry experts (more detailed 
information can be found in the Roadway and Curbside 
Traffic Simulation and Principal Roads Working Papers 
and the Landside Peer Review report referenced in the 
Annotated Bibliography of this document). 

Q: What would the CDP One-Terminal Solution cost? 

A: Preliminary estimates total approximately $2.2 billion – 
substantially less than projected in 2000 for plans that 
included a second terminal. 

Q: When would implementation of the CDP components start? 

A: Implementation of the CDP will be driven by demand.  Based on current air travel 
growth projections, development would be spread out over the next 15 years.  
Construction on some elements could begin as soon as 2006, depending on 
environmental studies and other approvals.  Early projects include demolition of the 
United States Postal Service’s Air Mail Center to create space for overnight aircraft 
parking and an additional departures curb lane to relieve congestion.  Main terminal 
expansion cannot begin until after the North Airport Expressway is relocated and so 
could not be completed until approximately 2015.  The following chart shows an 
estimate of annual construction cost based on the CDP Project Implementation 
Schedule (see Project Implementation Schedule in Appendix for scheduling 
methodology).  

 

 

 

Traffic congestion is already 
a challenge at Sea-Tac 
Airport.   
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Anticipated Capital Expenditures
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Q: How is the CDP expected to be used? 

A: The CDP will serve as a guide to airport strategic planning and new facilities design 
for the next 20 years.  It identifies possible triggers for facility improvements and 
establishes a basis for monitoring passenger demand and service levels to provide 
direction to decision makers.  While it offers several development options, it is not a 
design document.  The CDP provides flexibility for decision makers and architects to 
direct facility improvements in a number of ways, if and when needed.  The details of 
such improvements are better worked out in light of conditions as they occur in the 
future. 

Q: What happens to aviation demand past 45 MAP at Sea-Tac Airport? 

A: The CDP plans terminal and landside facilities to provide an adequate level of 
customer service when the airfield reaches capacity.  Spatial constraints make 
expansion of the airfield economically infeasible.  Regional air transportation demand 
beyond Sea-Tac’s capacity would have to be met through expansion of another 
existing airport, or construction of a new airport.   
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Recent Airport construction. 

Planning Context 

Introduction 

After a century of powered flight and more than 70 
years of commercial aviation, the air transportation 
industry has become essential to quality of life and 
economic vitality.  In the Puget Sound, Seattle-
Tacoma International Airport is the primary 
commercial service airport.  A generation ago, the 
Port of Seattle expanded and modernized the Airport, 
providing passenger terminal capacity that has 
served travelers well to this day.  In the late 1990s, 
the Port began another wave of modernization.  This 

has included initiating construction of a third runway to 
reduce aircraft delays, making improvements to the existing passenger terminal, and 
planning for the terminal, parking, and surface access required to develop high levels of 
customer service throughout the Airport. 

In the Northwest’s boom days of the 1990s, demand for air travel increased rapidly.  
Travelers had plenty of discretionary income to spend on recreation, and low air fares 
enabled many families to travel by air for leisure.  Airlines expanded, despite lower per 
passenger revenues. 

When a recession began in 2000, airlines were financially overextended, airports were 
expanding, and traveler discretionary incomes began to level off.  Airlines struggled to 
cope with change and to control costs.  Technology has offered some relief to the 
airlines, providing electronic ticketing, check-in, and customer service that enables them 
to reduce staff and costs.  Passengers have accepted this evolution, altering demands 
on airport terminals. 

Travel disruptions, including the terrorist attacks of September 
11, 2001 and the Severe Acute Respiratory Syndrome (SARS) 
outbreak in Asia, further eroded airline revenues.  When 
travelers returned to the skies, the airlines had a need to 
reduce costs.  Although traffic continues to grow, many airlines 
have not yet become profitable.  The Port is working with the airlines to moderate growth 
in cost per enplanement (CPE) by reducing both operational and long-term development 
costs. 

Despite industry challenges, traffic at Sea-Tac has rebounded as evidenced by 
congestion at peak periods in the passenger terminal and on terminal roadways.  
Previous studies indicate that elements of the terminal roads are nearing capacity now 
and additional improvements will be needed to serve expected passenger growth over 
the next 15 years and beyond.  In addition, these studies confirmed the 1997 Master 
Plan update findings that the Port should build additional terminal facilities.  Given airline 
operating practices of the late 1990’s, the Port could not expand the existing terminal to 

Airlines and the Port 
are working together 
to lower Airport costs. 
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meet the entire future demand expected when the airfield reached its capacity, and was 
planning to build a second separate terminal (North End Airport Terminal – NEAT) on 
airport property. 

After considerable effort to launch a new terminal program, planning of the NEAT 
program was discontinued in 2001.  The Port began to consider alternative development 
strategies that could be implemented at lower costs in keeping with the economic 
downturn and growing security challenges.  Port staff and consultants prepared the 
Airport Development Strategy (ADS) to identify development options that were more 
affordable and would allow for incremental expansion.  In 2003, the Port launched the 
CDP to refine the ADS concept and identify the phasing and estimated cost of airport 
improvements.  

CDP Goals 

The CDP was prepared with six key goals in mind:  

 Represent wise environmental stewardship for airport property and surrounding 
communities 

 Minimize facility costs, both in the short term and over the useful lives of assets 

 Realize a full and balanced airport capacity  

 Respond to rapidly-changing operational requirements (demands) with trigger-driven 
(“Just-in-Time”) capital improvement projects 

 Provide ease of use for all passengers and stakeholders 

 Refine the Airport’s 1997 Master Plan Update to allow for a more incremental  
approach to facility improvements 

Opportunities Due To New Industry Trends 

The CDP capitalizes on changes in passenger service requirements that have resulted 
from general societal changes and airline business model changes in the last few years.  
Specifically, customers in the United States have become accustomed to electronic self- 
service in many business transactions, and this practice continues to expand.  Airlines 
have sought to lower costs by providing electronic self-
service facilities in many settings, reducing airline labor 
costs.  Passenger acceptance of these changes has 
reduced space requirements in terminals in a variety of 
ways – so the CDP started with fundamentally different 
conditions than previous planning efforts.  These changes 
and more are discussed in the following paragraphs. 

 

In response to changed 
conditions, CDP planners 
devised an elegantly 
simple solution – 
redesigning the existing 
facility. 
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Electronic Ticketing:  Electronic paperless tickets and ticket sales through the Internet 
have reduced transactions at airport ticket counters.  This has lowered the average time 
passengers spend in the ticket lobby, thus reducing spatial requirements.  It also 
contributes to the change described in the next paragraph. 

Electronic Check-In:  Passengers with paper or paperless 
tickets may check-in for most flights departing Sea-Tac Airport 
24 hours before scheduled departure.  They may perform this 
action at any computer with Internet access and a printer, and 
at kiosks located on or off the Airport.  This reduces the work 
of ticket agents, and reduces the average time passengers 
spend in the ticket lobby.  In many airports, widespread use of 
kiosks has transformed ticket agents into baggage handlers, 
and has increased the number of passengers that can be 
served in the lobby fourfold. 

Gate Information Systems:   Some airlines have automated 
the passenger standby and upgrade functions previously 
performed by airline gate agents in the departure lounge.  
Over time, this offers the potential to reduce the number of 
airline employees required in the gate area, and may 
contribute to a reduction in the space required for gate podiums and related queuing 
area.  In the future, one service desk may handle irregular transactions for several gates 
with less need for airline agents at each gate. 

Gate Leases:  In the past, airlines treated exclusive gate leases as assets, and paid rent 
on gates even though they might be used infrequently.  Control of gates enabled airlines 
to gain a competitive advantage at airports where the supply of gates was constrained.  
The Port of Seattle negotiated a new agreement with the airlines, which eliminated 
exclusive gates leases.  This new arrangement allows both preferential and airport 
managed gates to be shared amongst airlines with relative ease.  As a result, rates and 
charges now more accurately reflect actual airline use of this limited resource.  Whereas 
airlines used to put a high premium on having exclusive use of gates, they have now 
adjusted to having preferential use of high volume gates and common use of gates 
(sharing them with other airlines) when they have only a few flights each day. 

Another consequence of this change has been that the number of times an aircraft 
loading position may be used to serve an arriving flight and its subsequent departure 
(called a “turn”) has increased for many gates at Sea-Tac Airport1.  The CDP capitalizes 
on this flexibility by providing hardstand near the terminal to which inactive aircraft may 

                                                 

1 Many gates at Sea-Tac have more than one aircraft loading position.  Currently there are 81 
gates and 93 aircraft loading positions.  The CDP identifies terminal expansion and a 
reconfiguration of aircraft loading positions to accommodate 89 gates and 104 aircraft parking 
positions. 

Remote and self-service 
check-in are transforming 
the function of passenger 
terminals. 
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be towed, permitting other aircraft to use the gates. Increasing the number of turns per 
aircraft loading position reduces the total number of gates necessary, reducing the need 
for a second terminal, and making more efficient use of terminal facilities such as the 
ticketing lobby, hold rooms, and concessions. 

Security Challenges:  In the wake of federal security mandates, airports have been 
required to provide much more stringent security.  New security features have created 
long lines for passengers, increasing the need for terminal space between the ticketing 
lobby and aircraft gates. 

In addition, new regulations limit the amount 
of time a car can wait at the terminal curbs, 
restricting curb use to active loading and 
unloading only, and forbid unattended 
vehicles.  Enforcement of these rules has 
reduced the average time vehicles spend 
parked at the curbs and has led to increased 
recirculation (driving from the curb around the 
parking garage and back to the curb) of 
private cars meeting arriving passengers.  
Currently, recirculating private cars can 
constitute as much as two-thirds of the traffic 
on the lower drive.  Clearly, any new airport 
design would have to accommodate road and 
curb requirements in a creative manner. 

 

 

 

 

After security mandates, Sea-Tac, 
like other US Airports, suddenly 
required larger areas for security 
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The Vision: A One-Terminal 
Solution 

The CDP Solution 

The CDP One-Terminal Solution defines a balanced airport with airside, landside, 
terminal, and support facilities capable of supporting 550,000 annual aircraft operations 
and 45 Million Annual Passengers (MAP) - levels of demand anticipated to be reached 
by about the year 2021.  Airport Capacity is limited by the capacity of the three-runway 
airfield and terminal area configuration.  Improvements to the airfield and airside facilities 
are designed to improve circulation and increase operational efficiency.  Improvements 
to terminal and landside facilities are programmed to accommodate increased demand 
as needed.  A 15% contingency factor was added to the planned capacity of terminal 
and landside facilities to accommodate uneven distribution of passenger demand and 
ensure operational efficiency during peak periods. 

The major elements of the CDP One-Terminal Solution are summarized below.  The 
facilities described are all planned to be implemented as demand warrants. 

 More details on the CDP elements are provided in the Appendix of this document 
and in the working papers listed in the Annotated Bibliography. 

Airside 

The Airside portion of the CDP accommodates anticipated growth in aircraft operations 
with facilities that enable more efficient movement of aircraft than is experienced today.  
The plan is based upon the three-runway airfield, with the third runway now under 
construction - no additional runways are envisioned.  Airfield improvements include 
additions and realignments of certain taxiways and taxilanes, a possible 600 foot 
extension of Runway 34R 16L to the south, and additional of hardstand for aircraft hold-
pads, and remain overnight (RON) aircraft parking positions. 

The airfield is designed to accommodate up to Group V aircraft (e.g., Boeing 747-400).  
New, larger Group VI aircraft (e.g., Airbus A380) are anticipated to operate infrequently 
at Sea-Tac Airport and could be accommodated by restricting operations of other aircraft 
for limited periods of time.  Designing the airfield specifically for Group VI aircraft was 
found to be physically and economically infeasible. 

Taxiways:  Taxiways H and J would be realigned to reduce the risk of unintended 
aircraft entry to the eastern runway (Runway 34R-16L).  Additional improvements 
include the provision of a dual taxiway/taxilane system the full length of the airfield to 
improve surface movement of aircraft, and additional taxiway connectors to allow access 
to aircraft parking areas planned for construction on the north end of the airfield. 
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Taxilanes:  To reduce aircraft congestion and delays around the passenger terminals, 
the CDP provides for dual taxilanes wherever possible.  The plan includes full dual 
taxilanes around the North Satellite and partial dual taxilanes around the South Satellite. 

Remain Overnight Aircraft Parking (RON):  In addition to aircraft parking spaces at 
the terminal gates, airlines require overnight parking for passenger aircraft departing in 
the morning.  Sea-Tac has a greater need for such overnight parking given its location 
on the west coast (airlines depart multiple aircraft during the morning hours in order to 
reach destinations in the east at a reasonable time).  The projected need at 45 MAP for 
“off-gate” overnight parking positions for passenger aircraft is 40.  The CDP provides 
options for the development of 45 overnight parking positions, in addition to aircraft 
parking space in the North Freight Cargo hardstand area and at the terminal gates. 

Aircraft hold-pads:  As aircraft operations grow and if no action is taken, increasingly 
long queues would form on the airfield from aircraft awaiting departure or awaiting gate 
space to become available at the terminal upon arrival.  The CDP includes aircraft 
departure hold-pads on the north and south sides of the airfield to provide air traffic 
controllers adequate space to sequence departing aircraft more efficiently.  The CDP 
also provide arrival hold-pads to provide space for aircraft not ready for boarding to be 
towed from gates or aircraft waiting for available gates to park.  The arrival hold-pads 
can also serve as overnight aircraft parking. 

 

Proposed North Airfield Improvements 
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Proposed South Airfield Improvements 

Terminal 

The key feature of the CDP terminal plan is that the existing 
single terminal complex can be modified and expanded to 
accommodate 45 MAP.  This is consistent with the Port’s 
current high density development strategy.  Earlier plans had 
envisioned a second freestanding terminal to the north.  
Recent changes in passenger ticketing technology and airline 
use of terminal space allow for more efficient use of existing 
facilities. This has allowed projected demand to be 
accommodated through an extension of the terminal and associated curb by up to only 
600 feet on the north, along with moderate expansions to portions of the existing 
concourses and satellites.  New technology and efficiencies may create alternatives 
requiring less space by the time the terminal is designed and constructed. 

Gates:  Through the recent elimination of airline exclusive gate leases, the number of 
flights that can be served each day at individual gates can be increased, thus reducing 
the need for constructing additional gates and associated terminal space.  Additional 
gates and aircraft loading positions would be provided, as needed, by reconfiguring 
existing space on Concourses A, B and C, and by expanding Concourse D and the 
North Satellite. Expansion of the South Satellite would accommodate increased 
passenger load associated with increased gate use, but would not yield additional gates 
or aircraft loading positions. 

Ticketing:  Airline implementation of paperless tickets and electronic self-service check-
in has reduced the average time it takes passengers to check-in, thereby allowing 
greater use of existing space.  In the future, traditional ticket counters would serve 
primarily to accept baggage, with some use for ticketing transactions.  Additional 
ticketing space could be provided in a northern terminal extension of up to 600 feet. 

Better use of existing 
terminal space will 
make room for larger 
concessions, security, 
and baggage handling 
facilities. 
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Lobbies:  To improve passenger circulation in the lobby under higher levels of demand, 
the CDP includes a new circulation corridor on the fourth floor of the parking garage.  
The corridor would be enclosed and have architectural finishes to provide the look and 
feel of terminal space.  It would also provide a route to access the Sound Transit 
regional light rail system.  The Airport is currently reviewing new ticketing strategies that 
would create better circulation opportunities and more efficient use of the lobby area. 

Baggage:  Modifications to existing terminal space, along with the north extension of the 
terminal, would provide additional baggage claim frontage and improved passenger 
circulation in the baggage claim area.  Future baggage handling and screening needs 
can be met within the planned expansion of Concourse D and, if needed, a potential 
enlargement of Concourse A on the apron level.  The CDP also recognizes the need to 
further explore near and long-term requirements of the Alaska Air Group, and to review 
the requirements of airlines staging baggage for the South Satellite, Concourse A, and a 
portion of Concourse B. 

Other Terminal Facilities:  Spatial analysis has determined that the above mentioned 
terminal extensions and reconfiguration of existing space would provide adequate 
capacity for other terminal facilities, including security checkpoints, concessions, 
restrooms, vertical circulation, and other passenger amenities.   

International Arrivals:  The CDP developed 7 alternatives to improve and expand 
international arrival facilities.  The alternatives focused on the need to provide better 
customer service by avoiding the need to claim baggage twice when arriving at Sea-Tac 
Airport.  Currently, arriving international passengers need to claim bags and clear 
customs only to release their bags again in the South Satellite and reclaim them in the 
Main Terminal. 

The alternatives ranged from leaving the arrival facilities in the South Satellite, to 
developing a new facility in Concourse A, to relocating the facilities to the North Satellite 
and Concourse D.  Five alternatives were dropped from further consideration as they 
were found to be fatally flawed or were roughly three-times more costly than the other 
alternatives.  The two international arrival alternatives that are still considered by the 
CDP are: 

 Expanding the South Satellite Transit System (STS) to provide non-secure 
access for terminating passengers from the South Satellite Federal Inspection 
Services (FIS) to the International Lobby.  This may involve adding a fourth car to 
the STS to provide service of two non-secure cars for terminating passengers 
and their baggage, and two secure cars for connecting passengers 

 
 Constructing a tunnel with moving walks from the South Satellite to the 

International Lobby.  This tunnel would be a non-secure access allowing 
terminating passengers to leave the South Satellite with their baggage 

Either of these alternatives could be implemented by the Airport in response to 
increased demand or the desire to improve the international arrivals experience; 
however, each would cost $50-70 million to implement.  Both alternatives include a 
nominal expansion of the South Satellite to meet future demand while improving 
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customer service.  The CDP was also planned to provide, should the need arise, an 
international arrival option at the northern end of the terminal: 

 Constructing an additional FIS at the north end of the expanded Main Terminal to 
serve select gates on Concourse D 

 More details are provided in the FIS Alternatives working paper, referenced in the 
Annotated Bibliography of this document. 

Infrastructure:  Major infrastructure improvements to support facility development have 
been identified in the CDP.  Two alternatives for increasing the capacity of the Central 
Mechanical Plant are noted and a selection of the appropriate course of action would 
take place before additional capacity is needed.  If either of the expansion sites identified 
in these alternatives is considered for other uses, an evaluation of the sites for 
mechanical systems would take place prior to committing a site for other uses.  The CDP 
also identifies a main utility corridor north of the terminal to the South 160th Street 
Bridge. 

Landside 

Because of the need to serve only one, versus two, passenger terminals, the landside 
portion of the CDP (expressways, roads, curbs, parking, and related facilities) is simpler 
and more efficient than in earlier plans.  The key features of the landside are the 
realignment of the existing North Airport Expressway (NAE), provision of connections for 
a south airport access, accommodation of the Sound Transit regional light rail system, 
and widening and extension of the departures curb. 

North Airport Expressway (NAE) and SR 518:  The Airport is connected to the 
regional freeway network via existing access ramps to and from State Route (SR) 518 
north of the Airport.  The Airport and the Washington State Department of Transportation 
(WSDOT) are pursuing improvements to SR 518 to relieve congestion between the 
Airport and Interstate 5 and to eliminate back-ups onto the NAE.  To provide space for 
the terminal expansion and dual taxilanes on the north side of the North Satellite, the 
expressway would be relocated to the east in the S. 170th Street to S. 176th Street area.  
Ultimately the expressway would be widened from 3 to 5 lanes in each direction and 
have broader curves and gentler grades, allowing for greater ease of use and improved 
traffic flows.  All traffic approaching the terminal would be directed through a plaza on 
the southbound lanes that could potentially be used for security inspection of vehicles or 
demand management as conditions warrant. 

South Access and Proposed SR 509 Extension:  Upon extension of SR 509 to 
Interstate 5, south access to the airport would be provided by an arterial road to the 
south that would be functionally equivalent to earlier plans for a South Airport 
Expressway.  A portion of this arterial road could provide a service entrance to the west 
side of South Airport Development Area (SADA) and could later be extended to provide 
a south entrance to the airport. 
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Terminal Roads:  Separate from the CDP, but a very visible feature of the future 
terminal road system is the replacement of the existing recirculation ramps on the north 
end of the garage with a recirculation loop ramp on the NAE at South 160th Street.  The 
new loop is designed to reduce existing congestion at the terminal curbs by discouraging 
vehicle recirculation.  Implementation will be initiated prior to the completion of the CDP 
environmental review process. 

Terminal Curbs:  The CDP includes additional curb frontage associated with the 
extension of the main passenger terminal to the north, and additional curbside capacity 
with the addition of one or more lanes on the upper drive.  These capital improvements 
would be triggered only after all operational fixes to curbside capacity have been 
exhausted. 

The CDP evaluated several alternative use designations for various types of vehicles 
(private vehicles, shuttle vans, taxis, etc.) and found the following two options to be the 
most cost effective, while providing sufficient future capacity at levels of service no less 
than previously experienced at the Airport: 

 Continued use of the curbs as currently designated 

 Conversion of the lower drive to commercial use, providing for private vehicles to 
meet arriving passengers in the parking garage 

The first option above, which generally continues 
existing curb usage, is expected to meet projected 
traffic volumes well into the future, possibly through 
the 45 MAP level.  However, this option may result in 
fairly low levels of service as the Airport nears 
capacity.  At this point, the Port may choose to 
implement the second option that dedicates the 
lower drive to commercial vehicle use.  The decision 
to change curb usage is largely one of policy as it 
improves access for passengers using high 
occupancy vehicles and requires private vehicles to 
use the 4th floor of the parking garage for passenger 
pick up.  This policy change could be made at any 
time, however the facility changes (access ramps to 
the 4th floor and modified curbs) are costly, and the 
policy change would have to be coupled with 
adequate funding to make the physical changes. 

Parking and Rental Cars:  Separate from the implementation of the CDP, the Airport 
plans to construct a consolidated rental car facility.  The CDP assumes this facility would 
be constructed as scheduled and that existing rental car space in the parking garage 
would be made available for public parking in 2010.  The CDP also reserves space for 
additional parking with the potential addition of a new north wing of the garage, providing 
up to 3,000 additional parking spaces. 

Potential curb and circulation 
facilities on the 4th floor of the 
parking garage. 
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Regional Light Rail Access:  Sound Transit intends to construct a light rail line that 
would serve the Airport by December 2009, and has plans for an extension south of the 
Airport.  The CDP accommodates the proposed light rail alignment along the relocated 
North Airport Expressway (NAE) and the future extension south of the Airport.  A station 
is planned near the northeast corner of the garage in the vicinity of International 
Boulevard and S. 176th street, with a connection to the passenger terminal through the 
fourth floor of the parking garage. 

Cargo & Other Facilities 

The CDP provides for a range of other facilities and improvements at the Airport.  These 
are summarized below. 

Cargo:  To meet future cargo needs and accommodate the relocation of some existing 
cargo facilities, the CDP includes development of a North Freight Cargo Complex and 
belly cargo areas to the north and south of the terminal complex.  The North Freight 
Cargo Complex is divided by SR 518. Airside and landside would be connected by a 
secure bridge for cargo-tug use.  All aircraft loading and unloading would occur on the 
airside of the complex. 

Belly cargo facilities would be developed on the existing Doug Fox parking lot to serve 
airlines on the north half of the terminal.  These facilities would be connected to the 
airside by a secure tunnel under the NAE for cargo-tug use.  Airlines on the south end of 
the terminal would be served by belly cargo facilities developed in the South Airport 
Development Area (SADA) with secure access to the airfield.  In addition, some cargo 
related development may take place on airport property north and south of the Airport. 

Aircraft Maintenance:  A twenty-one acre site north of the control tower is provided for 
Alaska Airlines aircraft maintenance facilities and a ground run-up enclosure (hush 
house).  The existing Alaska maintenance facility south of the terminal would be 
relocated to this area to meet the airline’s future needs, as well as to free up space for 
aircraft parking on the south end of the Airfield.  The CDP recognizes the need for 
additional planning to meet Alaska’s short-term maintenance needs until the new facility 
can be constructed.  Northwest and United Airlines maintenance facilities would remain 
in there present locations.   

Support Facilities:  The CDP provides space for required support facilities on the Air 
Operations Area (AOA) and surrounding airport owned land as detailed in the Appendix.  
Among these facilities are an Airport Rescue and Firefighting station (ARFF), Ground 
Support Equipment (GSE) storage and maintenance, aircraft fueling, airport 
maintenance, general aviation, and utility systems. The CDP also acknowledges 
opportunities for airport related commercial development which been identified in other 
recent studies conducted by the Port and others (for example, the New Economic 
Strategy Triangle – NEST –Study). 
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Anticipated Benefits 

The CDP One-Terminal Solution provides facilities that would be:  

 Easily used by passengers 

 Readily implemented in phases, responding incrementally to increased demand 
over time 

 Closely matched to the requirements of the airlines, concessionaires, and other 
service providers at the Airport 

 Significantly less costly than previous alternatives due to the simplicity and 
compactness of the plan 

Cost savings arise from the simplicity and compactness of the plan due to the following: 

 Making more extensive use of the existing passenger terminal and expanding it 
in place eliminates the need to construct a second separate terminal building and 
related landside facilities 

 A single, compact passenger terminal would not require an additional, high cost 
automated people mover to shuttle passengers between terminals 

 Land freed up by this change permits construction of aircraft overnight parking 
areas, airfield improvements, and maintenance facilities on the existing airport 
platform.  This eliminates the need to provide aircraft access to the former South 
Aviation Support Area (SASA) and allows relocated cargo facilities and other 
support for passenger airlines to be built closer to the airline gates 

 Changing the road concept to support only one expanded set of passenger 
terminal curbs provides space for apron expansion to improve aircraft circulation 
near the gates 

 The simplified road network can be constructed largely along the existing North 
Airport Expressway alignment, primarily on existing grade, rather than on a new 
alignment with multiple elevated and below grade roadways 
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Proving the One-Terminal Solution Would Work 

Assumptions Development 

Before searching for a solution to accommodate growth in passenger demand, it was 
necessary to estimate the Airport’s ultimate capacity and determine how soon it would 
be reached.  This was done through review and verification of previously completed 
modeling of aircraft operations and available forecasts of passenger demand. 

The capacity of the Airport is limited by the capacity of the three-runway airfield.  The 
Port of Seattle estimated the maximum theoretical capacity of the airfield to be between 
600,000 and 630,000 annual aircraft operations as part of its 1997 Master Plan Update 
planning effort.  This determination was widely reviewed and accepted during the 
environmental review process for the Master Plan Update.  The Port confirmed this 
estimate through the use of Total Airspace and Airport Modeler (TAAM) computer 
software during its Airport Development Strategy (ADS) study in 2002.  The study 
determined the airfield capacity to be 600,000 annual aircraft operations with 20 minutes 
average annual delay per operation.   

In 2004, the CDP Team further refined this estimate to 550,000 annual aircraft 
operations with approximately 16 minutes average annual delay per operation using a 
gated schedule as input to further TAAM 
modeling.  This level of activity was used as a 
foundation for balancing terminal and landside 
facility capacities to that of the future airfield. 

The CDP Team has assumed an approximate 
three percent annual growth rate in passenger 
enplanements resulting in 45 Million Annual 
Passengers (MAP) by 2021.  CDP passenger and 
operations growth rates have remained consistent 
with the FAA’s Terminal Area Forecasts (TAF) 
over the past few years. The rates are also 
comparable to the 1997 Master Plan Update 
forecast2. 

The CDP Team met with airline representatives, 
including extensive discussion with Alaska Air 
Group, to develop a gated schedule projected to 
the average day of the peak month of the year 

                                                 

2 The graph comparing passenger growth projections displays the most recent available FAA TAF 
projection.  While actual passenger enplanement growth fluctuates from year to year, the CDP 
projection of three percent average annual growth remains consistent with historical trends and 
FAA projections.  
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when the Airport reaches capacity.  The schedule reflects current flight schedules and 
industry trends and incorporates assumptions about aircraft gauge, cities served, and 
future economics and demographics.  It provides detailed information regarding aircraft 
and passenger movement and was used as the basis of activity by which to evaluate 
facility demand levels through simulation described in the following section. 

Technical Analysis 

Throughout the development of the CDP, the CDP team used a number of methods to 
validate assumptions, core concepts and the operational efficiency of proposed facilities.   

The assumptions, particularly those dealing with the capacity of the three-runway system 
and the consequent annual passenger capacity of the Airport, were based on previous 
modeling and analysis, and were thoroughly reviewed by the FAA, airline 
representatives, and the Airport Operations Department.  Port Senior Aviation 
Management (SAM), the Airport Airlines Affairs Committee (AAAC), and the Port 
Commission accepted the findings. 

The core concepts of the CDP, such as the single-unit terminal and single-loop roadway 
system, were reviewed and analyzed by leading airport master planners.  Gary 
Blankenship of Landrum & Brown, Evan Futterman of HNTB, and independent 
consultant Ted McCagg, reviewed the core concepts and validated their effectiveness in 
meeting the future needs of the Airport. 

The CDP team simulated airfield operations to ensure that when the Airport reaches 
capacity, the revised terminal and taxiway concept would perform at least as well as the 
1997 Master Plan Update concept.  This simulation indicated that the One-Terminal 
Solution provided superior results in the terminal area, and comparable overall results, 
with the expected level of daily activity that yields 550,000 annual aircraft operations and 
approximately 1,700 takeoffs and landings of passenger, cargo and general aviation3 
aircraft on an average day of the busiest month of the year when the Airport reaches 
capacity. 

The team also simulated the road network and curb lanes in a variety of configurations 
to ensure that one or more alternative patterns of use would meet or exceed acceptable 
levels of service when the airfield reached capacity.  The team modeled the roadway 
system with a 15% contingency added to the airfield capacity of 45MAP to ensure it 
would operate efficiently under disproportionate levels of demand during peak periods.  
This simulation indicated that the planned roads would provide an acceptable level of 
service.   

To provide extra assurance, the Port conducted a peer review of the road simulation with 
a panel of outside industry professionals with a wide range of experience and expertise. 

                                                 

3 General aviation was less than one percent of 2004 year-end activity. 
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The panel consisted of Naren Doshi, Director of Aviation Planning for the Greater 
Toronto Airports Authority, Amiy Varma, Ph.D from North Dakota State University, and 
Andrew Wisdom from the Consulting firm ARUP.  The reviewers concluded that the 
analysis was rigorous and the results were valid. 

 More details are provided in the Landside Peer Review report, referenced in the 
Annotated Bibliography of this document. 

Finally, the team used spreadsheet models to ensure that all required facilities for the 
passenger terminal could be built within the available space of the existing terminal with 
proposed expansions.  Again, using a 15% contingency factor, the models supported the 
validity of the concept. 

The combined success of these three tests provided the Port assurance that the CDP 
refinement to the 1997 Master Plan Update with its One-Terminal Solution would indeed 
meet the future functional needs of the Airport. 
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Project Implementation 

Trigger Driven Development 

The CDP is a high level planning document that identifies opportunities for airport 
improvements to balance landside and terminal facilities capacity with the ultimate 
capacity of the three-runway airfield.  To this end, projects are programmed into the CDP 
to make “just-in-time” improvements - providing enough capacity to meet demand, but 
not expending capital before it is necessary.  However, spatial constraints on airport 
lands will often dictate that projects be implemented in sequence, requiring a project at 
the head of a series of projects to be initiated years in advance of an anticipated need to 
increase the capacity of a particular facility.  For example, various cargo facilities and the 
Port’s maintenance facility would need to be relocated to enable development of the 
Alaska Airlines North Maintenance area  Relocation of these facilities would require the 
development of both the North Freight Cargo Complex and the North Belly Cargo area.  
Development of the North Belly Cargo area requires the construction of a secured tunnel 
for cargo-tug access to the airfield and the construction of Air Cargo Road East as part 
of the North Airport Expressway relocation.   

All project linkages are depicted in a flow-chart in the “Project Implementation Triggers” 
section of the Appendix.  The CDP would serve as a guide to future development by 
keeping projects visible to avoid missed opportunities and provide timely construction of 
new facilities. 

It is important to note that project schedules shown in the CDP are preliminary and are 
based on currently available information.  The actual timing of project implementation will 
ultimately be a business decision based on any number of factors such as: airline need, 
level of passenger service, outside agency need or mandate, or various other Airport 
needs.  In many cases additional study will be required before a decision is made to 
proceed with a project to determine the timing of need and to ensure that benefit 
exceeds cost.  Port planning staff will continue to monitor facility capacities, trends in 
industry operating practices, and passenger demand to inform decision makers on the 
timing or need for project implementation.  A Project Definition Matrix, developed as part 
of the CDP, will be used as a tool in this process to monitor triggers and engage airlines 
in discussions over specific projects. 

The Project Definition Matrix and a complete Project Implementation Schedule are 
included in the “Project Implementation Triggers” section of the appendix. 

 


