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APPENDIX D

Comparison of Potential Alternatives

Federal Aviation Administration (FAA) Order 1050.1E, Section 405d, states: “Generally, the
greater the degree of impact, the wider the range of alternatives that should be considered.”
The order further states that the range of alternatives considered in an environmental
assessment (EA) may be limited to the proposed action and the alternative of no action ...
when there are no unresolved conflicts concerning alternative uses of available resources.”
FAA Order 5050.4A, Section 706.d, provides guidance on the definition of unresolved issues
with respect to the appropriate range of alternatives as follows:

Unresolved conflicts may exist between the project proponent and those wishing to use
affected environmental resources for non-airport purposes. Typically, an unresolved conflict
exists when an airport development project concerns [or] involves [one] or more special
purpose laws.

Although the near-term Comprehensive Development Plan projects that constitute the
Proposed Action would not result in unresolved conflicts, some of the long-term projects at
Sea-Tac Airport have the potential to affect resources protected by two special-purpose
laws: U.S. Department of Transportation (USDOT) Section 4 (f), and Section 404 of the Clean
Water Act. In such cases, it is necessary to determine whether there is a feasible and prudent
or practicable alternative that would meet the purpose and need for these projects while
avoiding or minimizing impacts on such resources. These impacts would result from
implementation of long-term Comprehensive Development Plan projects that were included
in the previous Master Plan Update.

Two National Environmental Policy Act (NEPA) documents—the Final Environmental
Impact Statement (Final EIS) and the Final Supplemental EIS (Final SEIS) for the Sea-Tac
Airport Master Plan Update—extensively examined the feasibility and prudence of
alternatives to the Master Plan Update (Federal Aviation Administration [FAA] and Port of
Seattle; 1996, 1997). These NEPA documents concluded that there were no feasible and
prudent alternatives that would avoid impacts on these resources. The purpose of this
review is to determine if these conclusions remain valid. Because implementation of long-
term Comprehensive Development Plan projects will require further NEPA review and
documentation, the following sections represent only a preliminary analysis of the
feasibility and prudence of alternatives that would minimize or avoid impacts on the special
purpose laws noted above:

e Section D.1 identifies these long-term projects and their potential impacts, discusses the
needs being addressed by the projects, and considers alternatives for minimizing or
avoiding the impacts.

e Section D.2 evaluates alternatives to these projects that do not involve development at
Sea-Tac Airport, but instead address broad topics such as capacity, congestion, and
efficiency issues.
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standards limit the runway gradient (or slope) in the last one-quarter of the runway
(near the runway ends) to between 0.0 and 0.8 percent, the parallel taxiway gradient is
similarly limited. These design restrictions would result in the parallel taxiway being
about 60 feet higher than Des Moines Creek and the surrounding terrain. The
embankment associated with the resulting 3.4 million cubic yards of fill would extend
laterally into Des Moines Creek. As described in Section 3.2, there was no prudent
alternative to the proposed 600-foot southward extension of Runway 16L/34R. As
design of the proposed runway extension becomes more defined, it may be possible to
avoid or reduce impacts on Des Moines Creek by using a retaining wall rather than a
sloped embankment to limit the lateral extent of the project footprint. In contrast,
impacts on Tyee Valley Golf Course could not be eliminated by this technique because
portions of the golf course would fall under the extended paving rather than merely to
the slope of the embankment.

e The parallel taxiway and apron described above would also extend into the Tyee Valley
Golf Course by approximately 500 feet, necessitating the elimination of one hole. This
golf course is located on land owned by the Port Commission and leased to a private
operator. In the Master Plan Update EIS process, this project was not considered to have
a USDOT Section 4(f) impact because the lease includes provisions for the Port to “take
back” the land if needed for airport purposes. The recreational use was therefore
considered to be temporary and not subject to Section 4(f). Because this facility is only
affected by long-term projects and the Port is not seeking unconditional FAA approval
at this time, a Section 4(f) determination is not being made at this time, and a new
Section 4(f) evaluation will be prepared at the time of subsequent project review.

e Asshown in Figure D-1, the runway protection zone (RPZ) would extend across South
200th Street and would encompass the trailhead, including a public access point and
parking lot, for the Des Moines Creek Trail. It is anticipated that the area within the
extended RPZ would be acquired by the Port and that access to that area would be
restricted. Mitigation would be required to address the loss of public access and parking
at that location.

D.1.2 Projects C5 and C6, Belly Cargo Facilities

The proposed South Belly Cargo Facility is a long-term project proposed to provide air
cargo facilities. Belly cargo is carried in the holds, or bellies, of passenger aircraft. This
project would provide facilities to accommodate the transfer of cargo from the surface
roadway system to aircraft using the South Concourse. Air cargo typically arrives at and
departs from the airport on tractor-trailer trucks. On the airport, cargo is carried to and from
aircraft using tugs, carts, and light trucks, also called ground support equipment, that
operate on the airfield. The proposed facilities include areas for truck loading and
unloading, warehousing for temporary cargo storage and transfer, and staging areas for
airfield vehicle loading, unloading, and storage.

As shown in Figure D-1, construction of the project would involve filling about 0.9 acre of
wetlands or wetlands buffer to accommodate truck loading and unloading docks, parking,
and maneuvering area. Bridging Des Moines Creek to provide airfield access to this facility
would likely require an additional 0.6 acre of wetlands shading and/or buffer area fill. As
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design of the proposed South Belly Cargo Facility becomes more defined, it may be possible
to modify the design of this project to reduce wetland impacts.

D.1.3 Project L13, South Access

The proposed South Access is a long-term project to address the need for airport landside
facilities to accommodate future aviation activity with efficiency and flexibility by
improving the southern access to the airport. The project would be undertaken by the Port
and would provide a new connection between the airport terminal complex and the
proposed extension of SR 509 that will be undertaken by WSDOT in the near term.

Figure D-1 shows that the proposed South Access Road would cross the southeast corner of
the Tyee Valley Golf Course and would require the reassignment of some of the Sea-Tac
Airport land currently leased to the golf course. As noted in the discussion of the proposed
runway extension above, the status of this temporary recreational use with respect to
USDOT Section 4(f) has not been determined. The likely adverse impacts of the South
Access Road on the golf course are noted here to ensure appropriate disclosure. The South
Access alignment is constrained by the need to connect to the SR 509 Extension at South
200th Street, by wetlands located to the east and west of the proposed corridor, by terrain
features, and by the need to accommodate future airport development in the limited
confines of the South Airport Development Area. Although options to avoid or reduce the
impacts on the golf course, if necessary, would be limited, such options will be investigated
in the NEPA and SEPA reviews required prior to implementation of this future project.

D.1.4 Conclusion

Four long-term Comprehensive Development Plan projects would involve potentially
significant impacts on resources addressed by special-purpose laws; specifically, USDOT
Section 4(f) lands and Section 404 of the Clean Water Act (wetlands). All of these impacts
would occur within the South Airport Development Area. Alternatives to the development
of projects meeting similar needs in this area were previously considered and eliminated in
the Final EIS and Final SEIS for the Master Plan Update. The following sections therefore
review the consideration of alternatives examined in the Master Plan Update to determine
whether conditions had changed concerning those alternatives that were deemed not to be
prudent at that time. Section D.2 reviews and updates the consideration of alternatives that
would not entail physical development at Sea-Tac Airport, examined in the Master Plan
Update NEPA process. Section D.3 reviews and updates the consideration of Sea-Tac
Airport development alternatives considered in the Master Plan Update NEPA process.

D.2 Nondevelopment Alternatives

Alternatives that do not entail development at a particular airport typically address broad
capacity, congestion, and efficiency issues rather than specific, localized problems. For
example, the lack of airport capacity in general might be addressed if current or future
demand at a given airport were reduced through diversion to some other mode of
transportation or alternative airport. In contrast, correcting inefficient or ambiguous taxiway
geometry requires a site-specific solution. Other nondevelopment concepts might include
making more efficient use of the existing facilities if the demand could be managed; for
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instance, by reducing the intensity of peak period demand. Finally, nondevelopment
concepts might permit growth in demand to be accommodated with a less intensive
development program. The following Comprehensive Development Plan purposes might be
accomplished by implementing alternatives that do not involve development at Sea-Tac:

- Provide Facilities to Efficiently Accommodate Future Aviation Demand. If future air
service demand were diverted to another mode of transportation or airport or replaced
by increased use of communications technology, the need for additional facilities at
Sea-Tac could be reduced or eliminated.

< Provide Runway Length for Unrestricted Warm Weather Departures. If the types of
service that might require additional runway length were to be diverted to another
airport, the need for additional runway length at Sea-Tac could be eliminated. In
practice, this diversion would mean that air service to destinations on the Pacific Rim or
similarly distant locations would be accommodated at some airport other than Sea-Tac.

Nondevelopment alternatives (i.e., alternatives that do not entail development at Sea-Tac)
would not accomplish the following Comprehensive Development Plan purposes:

- Balance the Capabilities of Major Components. The approval and subsequent
development of the Third Runway establishes the capabilities of the most important
component of an airport; the airfield. The purpose of the Comprehensive Development
Plan is to provide other facilities at Sea-Tac to accommodate the activity levels that could
be supported by the airfield.

« Reduce Noise Impacts from Aircraft Engine Maintenance Run-Ups. Although the
number of run-ups might be reduced by diverting activity to another airport, any air
service at Sea-Tac would entail some level of maintenance, early morning departure
engine tests, and associated nighttime run-ups.

- Coordinate Development of Airport Noise Compatibility Lands with Community
Development Needs. The development of airport noise compatibility properties is not
related to airport activity and would not be affected by changes in demand resulting
from nondevelopment alternatives.

The following subsections discuss the applicability of Master Plan Update alternatives
analysis for other modes of transportation or communication, other airports, demand or
activity management, new technology, and delayed or blended alternatives.

D.2.1 Other Modes of Transportation or Communication

The Final EIS/SEIS evaluated the use alternative modes of transportation and/or other
technologies to meet air travel needs for the potential to divert passengers and cargo from
Sea-Tac.! If such diversion were possible, less airport development might be sufficient to
accommodate future demand. The following subsections summarize the consideration of
other modes of transportation and/or communications in the Final EIS/SEIS.

1 1996 Master Plan Update Final EIS, pages II-1 through 1I-5. 1997 Master Plan Update Final SEIS, pages 3-1 through 3-4.
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D.2.1.1 Alternatives Considered

The Final EIS/SEIS considered automobile, rail, and bus service and telecommunications as
potential alternatives to Sea-Tac development. Alternative modes of transportation offer
feasible alternatives to freight shippers and air travelers, particularly trips of one day or less
(about 500 road miles). At longer distances, alternative modes of transportation become less
desirable because of the amount of time lost by travelers.

Automobile and Bus

In the mid 1990s, only 2 of the top 25 market cities (Portland and Spokane) fell within the
distance parameters described above. Collectively, these markets represented less than

5 percent of the passengers beginning or ending their trips at Sea-Tac. During the winter,
road access between eastern and western Washington cities can be undependable because of
snow in the mountains, further reducing the practicability of road travel. For those reasons,
the Final EIS and Final SEIS concluded that use of bus or automobile modes could not divert
sufficient activity from Sea-Tac to meet the need for the proposed improvements.

Rail

Three types of rail service were evaluated: (1) true high-speed service, (2) higher speed
conventional service, and (3) current service. During the Master Plan Update, the Puget
Sound Regional Council (PSRC) convened an expert panel to consider rail as an option to
building the Third Runway. The expert panel supported the following five conclusions
about the ability of rail to meet the needs for development at Sea-Tac:

« True high-speed rail would not be available to meet the airport needs through 2020.

- Less than 5 percent of all Sea-Tac passengers have destinations within 500 miles of Sea-
Tac and might consider rail as an alternative to air.

= Current rail service, and possible higher speed conventional service, will not provide
travel times that are competitive with air travel.

- Increases in rail ridership are projected to continue to come from the pleasure and
discretionary travel markets.

« Funding for rail improvements is undetermined beyond the current 2-year state
appropriation.

Communications

The Final EIS noted that video-conferencing and collaborative computing could potentially
satisfy at least some of the demand for air travel for business purposes. The Final EIS cited
two primary studies assessing the impact of communication technology on air travel
demand.

A report prepared for the Massachusetts Aeronautics Commission indicated that video
conferencing as a substitute for air travel could reduce passenger demand at Boston Logan
airport by as much as 7 percent by 2010, and 15 percent by 2030 (Arthur D. Little, 2003). This
study found that video conferencing could reduce business air travel at Boston Logan by
between 5 percent and 30 percent, depending on trip purpose, but that communications
technology would have little influence (less than 5 percent reduction) on demand for leisure
travel.
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A study by Apogee Research estimated that telecommunication has the potential to reduce
business-related air travel demand by 11 percent and overall air travel demand by 4 percent
(Apogee Research, 1994). The same report also noted that improved telecommunications
might have the opposite effect. Cost savings and productivity gains produced by
telecommunications may enable businesses to expand their market areas or decentralize
their operations in ways that were not previously possible. If new modes of operating
increase air travel demand as salespeople travel to new markets and/or as personnel travel
between offices, the net reduction in business air travel demand would be diminished.

D.2.1.2 Final EIS/SEIS Conclusions

The Final EIS and Final SEIS concluded that it was unlikely that alternative means of travel,
such as automobile/bus, rail (traditional or high speed), or communication technologies
could divert sufficient activity from Sea-Tac to meet the needs for proposed terminal,
landside, and cargo improvements.

D.2.1.3 Applicability to the Comprehensive Development Plan

The conclusions of the Final EIS/SEIS described above remain valid because the competitive
positions of air, road, rail, and communications have not increased relative to air travel.
New high-speed rail service is still not anticipated within the planning horizon. Further,
Table D-1 shows that in 2003 only one city was located within 500 road miles of Seattle
(Spokane—with 2.8 percent of the domestic origin and destination demand) in comparison
to the two cities served in 1996 (Portland at 2.7 percent and Spokane at 2.0 percent). A
comparison of the data also indicates that average trip distances from Sea-Tac are longer
than in the mid 1990s, further decreasing the relative attractiveness of road and rail to serve
the market.

D.2.2 Other Existing or New Airports

Similar to the use of other modes of transportation or communications, this alternative
might address the Comprehensive Development Plan purpose of efficiently accommodating
future aircraft demand. The Final EIS/SEIS evaluated the use other regional airports as a
way to divert passengers and cargo from Sea-Tac.2 The following subsections summarize
the consideration of other airports in the Final EIS/SEIS. In addition, if specific types of
demand (i.e., air service to distant markets such as the Pacific Rim) were diverted to another
airport, the need for additional runway length might be eliminated.

D.2.2.1 Alternatives Considered

Numerous sites in the region received attention as potential supplemental airports. Paine
Field in Snohomish County and McChord AFB in Pierce County were identified as sites that
could serve air carrier demand. In addition, Boeing Field was noted as having sufficient
runway length to accommodate scheduled air carrier service. The following concepts were
investigated in the Final EIS/SEIS.

Commercial Service at Paine Field or Boeing Field
The Final SEIS noted that carriers have from time to time investigated initiating commercial
air carrier service from Boeing Field and/or Paine Field. The Final EIS recognized that, if

2 1996 Master Plan Update Final EIS, pages II-5 through 1l-11. 1997 Master Plan Update Final SEIS, pages 3-4 through 3-5.
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TABLE D-1
Summary of Sea-Tac Airport Top 25 Domestic Origin and Destination Markets (2003)
Sea-Tac Airport Comprehensive Development Plan Environmental Review

Percent of O&D
City or Market Area Passengers Air Miles Road Miles
Los Angeles Area 11.1 830 1,134
San Francisco Bay Area 9.7 590 816
Las Vegas 4.7 962 1,465
New York/Newark 3.9 2,081 2,841
Phoenix 3.8 913 1,258
Chicago 3.4 1,510 2,052
San Diego 3.0 886 1,341
Spokane? 2.8 194 280
Denver 2.7 886 1,341
Sacramento 2.3 526 715
Washington D.C. 2.0 2,023 2,721
Salt Lake City 1.9 599 848
Anchorage 1.8 1,259 2,349
Honolulu 1.7 2,677 NA
Dallas/Ft. Worth 1.7 1,459 2,131
Boise 1.7 406 506
Minneapolis/St. Paul 1.6 1,216 1,653
Reno 1.5 490 754
Atlanta 15 1,897 2,625
Orlando 1.4 1,626 2,369
Boston 13 2,170 3,016
Baltimore 1.2 2,335 2,768
Philadelphia 1.0 2,068 2,816
Houston 1.0 1,626 2,369
Kahului, Hawaii 0.9 2,647 NA
Total 69.6 -- --

& Located within 500 road miles of Sea-Tac.
0&D = origin and destination

Source: Port of Seattle data provided 4-26-2005 (2003Top500D.xIs).
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improvements were not undertaken at Sea-Tac and demand for air travel in the region
continues to grow, not only would air traffic control instrument procedure actions be
undertaken at Sea-Tac to satisfy demand, but also some portion of that demand would be
served by one or more other airports. The following airport planning and development
issues were identified at these airports.

Paine Field

Snohomish County Airport (Paine Field) occupies 1,238 acres in Snohomish County. The
airport is primarily a general aviation (GA) facility that is also used extensively by the
Boeing Corporation. The airport has three runways, the longest of which is 9,080 feet.
Boeing’s Everett plant dominates the north side of airport property, while mixed light
industrial development and some residential areas are predominant on the south. Reflecting
widespread opposition from county residents, the Snohomish County Council voted in 1994
to oppose use of Paine Field as a supplemental airport, making use of this facility unlikely.
Although FAA grant assurances would require Snohomish County to permit commercial
carriers to operate at Paine Field if a request were made, the county would not be required
to provide the facilities or services needed to support commercial service.

Boeing Field

Boeing Field-King County International Airport occupies 647 acres of land 4 miles north of
Sea-Tac. The airport has a 10,001-foot-long air carrier runway and a 3,780-foot GA runway.
The airport is a GA facility that also serves the Boeing Corporation, corporate jets, charter,
and cargo. The area around Boeing Field is fully developed with commercial and industrial
uses. Because of its proximity to Sea-Tac, extensive airspace coordination is required,
especially during poor weather conditions. The Final EIS concluded that airspace and
landside constraints would limit the ability of Boeing Field to serve as a supplemental
commercial service airport.

McChord Air Force Base

Joint civil and military use of McChord Air Force Base (AFB) was considered in the PSRC
Supplemental Airport Study (PSRC, 2004). The study found that, because of the current
increased military mission at McChord, joint use would not be practical or acceptable to the
Air Force.

Potential New Airport

The Master Plan Update noted that diverting Sea-Tac growth to a supplemental airport
would require a new facility that could accommodate about 9.7 million annual
enplanements by year 2020. At the time, that level of activity represented the forecast
growth above Sea-Tac’s current (1996) level. In terms of developing a new commercial
service airport in the region, the Final EIS/SEIS identified the following key constraints:

e There is no airport sponsor or identified source of funds.

« Based on extensive study of this concept, PSRC adopted resolutions A-93-03 and EB-94-
01 confirming that no feasible commercial service airport sites exist.

e If a new site could be identified, market forces would not enable it to compete
successfully with Sea-Tac until regional origin and destination air travel demand
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exceeds 10 million enplanements annually—currently forecast to occur around the year
2010.3

D.2.2.2 Final EIS/SEIS Conclusions

The Master Plan Update noted that, with anticipated strong growth in regional air travel
demand, limited passenger service might be initiated at one of the region’s other existing
airports. The Final EIS/SEIS anticipated this probability. The Master Plan Update reflected
the results of Sea-Tac and regional airport evaluations in finding that use of other existing or
new airports in the region would not obviate the need for improvements at Sea-Tac.

D.2.2.3 Applicability to the Comprehensive Development Plan

The conclusions of the Final EIS/SEIS described above remain valid because recent
developments have not altered the enhanced the feasibility or prudence of reliance on new
service at other existing or new airports. Recent developments indicate that the initiation of
air carrier service at an existing or new airport may be less likely than anticipated in the
Final EIS/SEIS. When Southwest and Alaska Airlines recently announced plans to relocate
their Sea-Tac activity to Boeing Field, the King County Executive subsequently announced
that King County, the airport sponsor, would not support this relocation, and
implementation of this plan has not advanced (Seattle P-1, 2005). The concept of such service
is nevertheless generally consistent with the Master Plan Update Final EIS/SEIS assumption
that service might be initiated at one of the region’s other existing airports. The Final
EIS/SEIS concluded that initiation of service at another regional airport might delay, but not
avoid, the need for improvements at Sea-Tac. Examination of existing airline activity at Sea-
Tac indicates that this conclusion remains valid. For example, Southwest currently accounts
for about 8 percent of the passenger traffic at Sea-Tac. As noted in Section 2.1, passenger
activity at Sea-Tac is forecast to grow at an annual rate of 2.6 percent. At that rate, a
diversion of 8 percent of passenger demand would be made up in about 3 years.

Regional developments subsequent to the Final EIS/SEIS also indicate that the conclusions
of the Final EIS/SEIS described above remain valid. As described in Section 1.1.1, the
current PSRC Regional Airport System Plan identifies Sea-Tac as the primary commercial
service airport in the Puget Sound Regional Airport System. The Comprehensive
Development Plan is consistent with PSRC policies that continue to emphasize the need for
additional passenger and air cargo facilities at Sea-Tac to meet the region’s growing
commercial air transportation needs. In addition, the relocation of Southwest Airlines
service to another airport might defer, but would not eliminate, the need for improvements
at Sea-Tac. Finally, eliminating the need for a longer runway at Sea-Tac would require not
only the relocation of international service, but also the supporting network of connecting
service. The volume of connecting opportunities needed to support passenger service to the
Pacific Rim can only be provided at a major international airport such as Sea-Tac. As noted

3 Based on forecasts used in Master Plan update Final EIS. The Final SEIS examined the effect of higher forecasts of aviation
activity on the range of alternatives to be considered. The Final SEIS concluded that no further consideration of a new airport
was warranted because: “Regional consensus has been established through PSRC EB-94-01 as: 1) there is no sponsor or
funding for a new airport; 2) Extensive studies of these alternatives indicate that there are no feasible sites. The FAA and Port
have independently concluded that a new airport would not satisfy the needs addressed by the Master Plan Update EIS and
this additional environmental evaluation.”
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above, no other airport in the Puget Sound Regional Airport System can now, or in the
foreseeable future, support that type of air service.

D.2.3 Demand or Activity Management

Another group of alternatives that warrant consideration when considering airport
development is traffic demand management and activity restrictions. The primary objective
of activity management alternatives is typically to increase airport efficiency by encouraging
the use of fewer, larger aircraft to reduce airfield congestion, or to spread peak activity
levels over a longer period. In concept, demand management might address the
Comprehensive Development Plan purpose of efficiently accommodating future aircraft
demand by enabling existing facilities to accommodate higher levels of activity.

The Final EIS noted that federal law and grant assurances that the Port has entered into with
the federal government require access to the airport on fair and reasonable terms, without
unjust discrimination, and without imposing an undue burden on interstate commerce. In
general, measures that would restrict the number of passengers served, as opposed to the
type of service provided, are especially likely to impose economic burdens on interstate
commerce. These requirements limit the potential scope of demand management options.

Historically, airport operators have not been successful in changing the operating behavior
of major airlines through pricing policies. The Final EIS noted that an average of 3 to

6 percent of an airline’s operating costs have been associated with the operating fees
charged at airports. The level of charges (fees) that would be necessary to change airline
operating behavior (resulting in a reduction in operations with greater load factors) would
increase airport revenues dramatically and raise legal issues. Such an increase in fees that
would affect the level or type of operations would be highly questionable; it could be
viewed as imposing an undue burden on interstate commerce and being contrary to the
tenets of airline deregulation.

D.2.3.1 Final EIS/SEIS Conclusions

PSRC’s Flight Plan Study (PSRC and Port of Seattle, 1992) conducted prior to the Master
Plan Update concluded that “... demand management measures will at best delay for a few
years the need for capacity improvements. For purposes of this analysis, therefore, it was
assumed the maximum demand management set of measures will delay capacity
improvements for five years.” This conclusion was supported by the PSRC Expert Panel on
Noise and Demand/System Management in their December 8, 1995, final order on
system/demand management. For these reasons, the Final EIS found that activity
management alternatives would not address the need for improvements at Sea-Tac.

D.2.3.2 Applicability to the Comprehensive Development Plan

Activity or demand management was found previously not to meet the needs for
improvements at Sea-Tac. This conclusion was based on the fact that such actions taken by
the airport operator would be in violation of federal laws and grant assurances. These laws
and grant assurances remain in effect. In addition, although recent airline cost reductions
now make airport costs a greater portion of the airline total operating costs than in the
1990s, there is still no evidence that the operating costs at an airport materially affect airline
operating decisions.
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The Master Plan Update Final EIS/SEIS focused on airfield improvements at Sea-Tac.
Because the airfield is the most constrained component of the airport, both market-based
and administrative demand management concepts have traditionally focused on the airfield
capacity, congestion, and delay. Upon commissioning of the Third Runway in 2008, the
airfield may no longer be the most constrained component at Sea-Tac. A primary purpose of
the Comprehensive Development Plan is to provide terminal and landside facilities that
balance the capabilities of the airfield with the Third Runway. Constraining demand for
such facilities would therefore not be consistent with the purpose of the Comprehensive
Development Plan.

By its nature, demand management seeks to modify the behavior of users by encouraging or
mandating patterns of use that would not arise naturally. The application of demand
management measures to terminal, landside, and cargo facilities would not be consistent
with the Comprehensive Development Plan purpose of balancing the capabilities of these
components with that of the airfield.

In conclusion, no new information indicates that this alternative would now reduce the need
for development at Sea-Tac. Rather, implementation of the Master Plan Update
improvements enhancing the capabilities of the runway system further limits the potential
benefits of demand management. Consequently, the conclusions of the Final EIS/SEIS that
this alternative is not feasible or prudent remain valid.

D.2.4 New Airport and/or Air Traffic Control Technology

The Master Plan Update Final EIS and Final SEIS examined numerous air traffic control
technologies to identify the possibility of those options for obviating the need for the Third
Runway.

D.2.4.1 Final EIS/SEIS Conclusions

That analysis clearly showed that such improvements might delay in time the need for a
new runway, but would not eliminate the need.

D.2.4.2 Applicability to the Comprehensive Development Plan

Because construction of the Third Runway has been initiated, the use of air traffic control
and airfield-related technologies to delay the need for the Third Runway is no longer
relevant. During Comprehensive Development Plan study, consideration was also given to
technology that might alter the terminal, landside, and cargo conditions in a way that would
reduce the need for improvements. As described in Section 2.2.1.3, the Comprehensive
Development Plan projects incorporate currently available technology ranging from
electronic check-in to improvements in airport security technology to reduce spatial
requirements. Because additional technologies that would materially reduce or eliminate
terminal and landside requirements still further are not yet available, it is not prudent to
assume that unknown new technologies will substantially reduce the need for terminal and
landside improvements. The conclusions of the Final EIS/SEIS regarding the feasibility and
prudence of reliance on new airport and/or air traffic control technology remain valid.
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D.2.5 Delayed or Blended Alternatives

The State of Washington’s SEPA regulations (WAC 197-11-440 (5)(vii)) state that a SEPA EIS
must:

Discuss the benefits and disadvantages of reserving for some future time the implementation of the
proposal, as compared with possible approval at this time. The agency perspective should be that each
generation is, in effect, a trustee of the environment for succeeding generations. Particular attention should
be given to the possibility of foreclosing future options by implementing the proposal.

Consistent with this requirement, the Final EIS/SEIS discussed the benefits and
disadvantages of delaying implementation of the proposed Master Plan Update projects,
including the terminal, landside, and cargo improvements. The Final EIS/SEIS concluded
that the benefits consisted of delaying impacts on the natural environment and social
resources, whereas the disadvantages would consist of allowing congestion and delay
within the terminal, landside, and cargo operations to worsen as activity increases.

The Final EIS/SEIS also considered combinations of actions (the “Blended Alternative™) that
might delay the need for improvements. Because of the substantial financial investment
required for airport infrastructure, major airport improvements are only undertaken if there
is a demonstrable benefit relative to cost. In practice, this requirement means that such
improvements are not undertaken until the need has already arisen or will arise in the near
future, meaning that further delay of the proposed development would not be consistent
with meeting the purpose and need for the action. Accordingly, the Final EIS examined the
possibility that blended alternatives, including the use of other modes of travel, other
existing airports, or activity/demand management that could, independently or in
combination, delay the need for improvements at Sea-Tac.

D.2.5.1 Final EIS/SEIS Conclusions

Delayed and/or blended alternatives were not considered to be reasonable for the following
reasons:

* None of the proposed airport improvements would prevent another option or other
major planned improvements in the airport area from being pursued.

* None of the nondevelopment alternatives would individually or in combination delay
the need for improvements.

e The effects of delayed or blended alternatives were reflected in the No Action
Alternative.

D.2.5.2 Applicability to the Comprehensive Development Plan

In contrast to the conclusions of the Final EIS/SEIS, the Comprehensive Development Plan
represents a blended alternative that defers investment in some facilities for future years.
The Comprehensive Development Plan meets the WAC requirement for considering delay
of the projects by proposing 12 near-term and 49 long-term projects. It is estimated that the
long-term projects would be developed as needed sometime between 2010 and 2024. In
effect, the Comprehensive Development Plan delays implementation and approval of those
elements of the development program that are not required in the near future. Although the
use of other modes of travel, other existing airports, or activity/demand management is not
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expected to further delay the need for improvements at Sea-Tac, should these alternatives
become feasible in the future, implementation of long-term Comprehensive Development
Plan projects could be delayed accordingly.

D.3 Sea-Tac Development Alternatives

Although the Master Plan Update Final EIS/SEIS focused on airfield capacity alternatives,
the NEPA process also examined alternative means of satisfying Sea-Tac’s terminal, cargo,
landside, and support facility requirements. The Final EIS/SEIS also considered alternatives
to address the need for additional runway length, although it did not consider alternatives
related to engine run-up noise reduction or coordinating the development of airport noise
compatibility lands with local development needs.

The following subsections review the Final EIS/SEIS alternatives related to the terminal and
landside, air cargo and support facilities, and runway extension needs.

D.3.1 Terminal and Landside Development

The Master Plan Update planning process examined various alternatives to meet Sea-Tac’s
terminal and gate requirements, either by development in the existing Central Terminal area
or by expanding the terminal complex to the south or to the north. A surface transportation
network providing efficient access to the various elements of the terminal, landside, cargo,
and support facilities was developed for each option.

D.3.1.1 Alternatives Considered
The following terminal and landside development options were considered.

Central Terminal

In this option, public space in the Central or Main Terminal would have been developed
through a significant southern extension of Concourse A, with an FIS facility, improved
passenger security screening space, and expansion of the north and south satellites. A
limited ticketing level expansion could have been developed at the northern end of the Main
Terminal.

This option focused on the use of high-occupancy vehicles, including shuttles and light rail,
to divert passengers away from private autos, taxis, and limousines to relieve congestion on
the surface roads. Additional public parking would have been developed through a
southern expansion of the parking garage. To service the transit curb, an elevated roadway,
east of the existing garage, would have been required. Additional parking requirements
might have been satisfied through the development of a parking garage on the site of the
current Doug Fox parking lot.

South Terminal
This option would have expanded terminal facilities to the south of the Main Terminal. Two
basic South Terminal options were defined by property acquisition approaches, as follows:

- Acquire 12 private commercial properties at a cost of $32 million (1995 dollars) north of
South 188th Street west of International Boulevard.
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- Acquire a smaller portion of the same property, but require a complex roadway system
to serve the terminal expansion.

North Unit Terminal

In this option, additional passenger terminal facilities would have been developed north of
the existing Main Terminal without acquiring land. This would have entailed displacement
of numerous airport facilities, including the Airport Rescue and Fire Fighting (ARFF)
facility, cargo buildings, and the U.S. Postal Service (USPS) airmail facility.

A number of building configurations were identified for a North Unit Terminal. Possibilities
included an independent unit terminal and a unit terminal with a new satellite concourse.
The Master Plan Update noted that the specific location and layout of the building would
depend on the number and characteristics of the airlines that would use the new facility. A
new parking facility was envisioned to support the North Unit Terminal. The North Unit
Terminal would have diverted passengers away from the Main Terminal and roadway
system, thus helping to relieve congestion on the existing ramps.

West Terminal

While the Master Plan Update did not examine a West Terminal option, the Final EIS noted
that passenger terminal facilities could be developed west of the existing airfield. In this
concept, extensive acquisition between Des Moines Memorial Drive and SR 509 would have
been required to provide the necessary roadway system and infrastructure. This concept
would also have substantially increased the amount of earth needed to fill area lowland,
culverted or relocated Miller Creek, and affected additional wetland. To support passenger
demand, an extensive underground transportation system or surface system would have
been needed to enable passengers to connect with activities in the existing Main Terminal.

D.3.1.2 Final EIS/SEIS Conclusions

The Master Plan Update NEPA process identified the North Unit Terminal as the preferred
alternative because it met the facility needs, addressed the roadway congestion problems of
the existing Main Terminal, and was the least costly alternative. The Final EIS/SEIS also
found that, although the Central Terminal option would not completely satisfy future
terminal and roadway needs, it could meet a substantial amount of those requirements. The
South Terminal expansion concept could have met the facility requirements, but would
have involved higher costs and substantial acquisition. The West Terminal alternative was
eliminated from detailed consideration due to its cost and disruption to human and natural
resources.

D.3.1.3 Applicability to the Comprehensive Development Plan

In contrast to the conclusions of the Final EIS/SEIS, the Comprehensive Development Plan
determined that future activity could be accommodated by expanding the existing terminal.
In re-evaluating the terminal planning done in the Master Plan Update, the Comprehensive
Development Plan takes advantage of changes in the airline and aviation industry to
achieve greater efficiencies than were possible at the time of the Master Plan Update NEPA
process. As described in Section 1.2 of this Comprehensive Development Plan
Environmental Review EA, the Port conducted a series of terminal planning re-evaluation
studies. These studies concluded that the industry changes would enable the Port to balance
the capacity of the terminal and landside facilities with that of the three-runway airfield
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through expansion of the existing terminal. The resulting Comprehensive Development
Plan projects are able to accommodate the future terminal requirements within the existing
terminal area, generally consistent with the Central Terminal option considered in the
Master Plan Update Final EIS/SEIS. Although the other terminal options could also
accommodate future demand, they would require more extensive development and would
cost more than the Comprehensive Development Plan Central Terminal concept and would
therefore not be financially prudent.

D.3.2 Air Cargo and Support Facilities

After addressing the airfield and terminal requirements, the Master Plan Update then
identified air cargo and support facility development options as described below.

D.3.2.1 Alternatives Considered

Potential air cargo alternatives were limited by the need to provide direct access to both the
airfield and to the public and/or airport roadway system. The access requirements for other
support facilities depended on the nature of the supporting use. The following air cargo and
support facility development options were identified to accommodate future demand
consistent with the Third Runway and North Unit Terminal development alternatives
discussed above.

Centralized Cargo Option

About 176 acres of land would have been needed to provide all cargo facilities in a single
complex. To centralize the facilities, the Master Plan Update assumed that the existing cargo
facilities would be abandoned and redeveloped at another location on-airport. Two
locations for centralized facilities were identified: the South Aviation Support Area (SASA;
roughly the same area as the South Aviation Development Area in the Comprehensive
Development Plan) and a north site. Because of the site characteristics, size requirements,
and cost, the Master Plan Update found that the accommodating all cargo requirements in a
single complex was not practical.

Decentralized Cargo Option

The decentralized cargo option would have supplemented existing cargo facilities at one of
three possible sites: (1) the existing cargo area to the north of the Main Terminal; (2) north of
SR 518 in the L-shaped property owned by the Port; or (3) in the SASA. The Master Plan
Update found that the existing cargo area could accommodate all of the needs anticipated
with up to 405,800 annual operations (currently forecast in about 2010); and about

67 percent of the cargo demand anticipated with up to 441,600 annual operations (currently
forecast in about 2014). The Master Plan Update also determined that existing cargo area
could accommodate less than 60 percent of the aircraft RON positions needed at the higher
level of activity. The Master Plan Update-proposed decentralized cargo option would have
accommodated future cargo demand in the existing air cargo area in combination with
development of cargo handling facilities and aircraft parking in the SASA.

Aircraft Maintenance
The SASA Final EIS/Record of Decision (cited in FAA and Port of Seattle, 1997) determined
that the SASA needed to accommodate three types of facilities: (1) displaced line
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maintenance,* (2) future line maintenance, and (3) future major base maintenance. The
SASA EIS considered the following three sites:

= Northeast. This site, located in the existing North Cargo Area, was rejected because
there is not sufficient land area to accommodate all cargo needs as well as maintenance.

- Far North. This site, located north of SR 518 and west of 24th Avenue South, was
rejected due to the cost of fill and construction of a taxiway bridge over SR 518.

- Southeast. The remaining southeast site, the SASA, was therefore selected to
accommodate the maintenance activity described above as well as supplemental cargo
facilities.

Airport Maintenance Facility

The Master Plan Update determined that additional building space would be required to
house existing airport maintenance functions and vehicles. In addition, the present airport
maintenance facility (located in Air Cargo IV in the existing cargo area) could be displaced
to facilitate the infill of cargo needs in the existing cargo area. To address snow facility
requirements, a site west of the existing runways near South 188th Street was identified. The
remaining facility requirements could be satisfied north of SR 518/east of 24th Street South
or in the SASA.

Aircraft Rescue and Fire Fighting

The proposed expansion of the North Terminal Satellite would have required relocation of
the ARFF station. The Master Plan Update identified alternatives to the west, east,
northwest, and north of the existing airfield. The west site was determined impractical due
to the earthwork-related costs. To meet FAA safety standards and certification
requirements, a split operation would be required if a north or south location were
identified. This was also determined unreasonable due to cost. Therefore, a site on the east
of the airfield was determined to be the only reasonable alternative.

Other Displaced Facilities
Several other activities would have been affected by terminal expansion, as described below.

Flight Kitchens

The Northwest Airlines flight kitchen (located near the Northwest Maintenance Hangar)
and United Airlines flight kitchen (located north of the North Satellite) would be displaced
by terminal expansion. These facilities would have been relocated offsite.

Underground Fuel Storage Systems

These systems would have been relocated and/or upgraded to be compatible with
alternative terminal development. To maintain service requirements, replacement storage
systems would have been developed for the displaced buildings currently served as well as
newly developed facilities, such as a new North or South Unit Terminal.

Airmail Facility

The North Unit Terminal, if configured with concourse fingers, would have required the
displacement of the USPS airmail facility. This facility would likely have been relocated to
the SASA.

4 The line maintenance facilities for Alaska, Delta, and Northwest Airlines would have been displaced by terminal expansion.
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Nonaviation Development

The Master Plan Update Final EIS/SEIS noted that the Port was expected to consider future
development of nonaviation uses and/or the aviation uses described above on undeveloped
airport land. This development could have included additional on-airport hotels, on-airport
office development, and collateral development.

D.3.2.2 Final EIS/SEIS Conclusions

As noted earlier, the Master Plan Update Final EIS/FSES first addressed airfield capacity
needs, then terminal and landside requirements. After those needs were accommodated,
alternative air cargo and support facility alternatives were considered. Consequently, the
range of alternative sites was limited to areas that were not required for airfield, terminal, or
landside development. As noted above, the lack of other sites resulted in many of these
activities being accommodated in the SASA. In addition, the Final EIS/SEIS noted that
various aviation and nonaviation uses may be sited on undeveloped Port property.

D.3.2.3 Applicability to the Comprehensive Development Plan

As noted above, the Comprehensive Development Plan differs from the preferred Final
EIS/SEIS alternative in proposing expansion of the existing Central Terminal, rather than
development of an additional North Terminal. This Central Terminal concept enables the
Port to continue accommodating aircraft parking and ground operation in the areas
currently used for that purpose, and eliminates the need to open additional areas for aircraft
access. Section 1.2 of this Comprehensive Development Plan Environmental Review EA
describes how the air cargo and support facilities in the Comprehensive Development Plan
differ from the preferred alternative in the Final EIS/SEIS.

Although the terminal development program envisioned in the Comprehensive
Development Plan differs from the Master Plan Update-recommended program, many of
the facilities that would have been displaced by that program will still be displaced by the
near-term and long-term Comprehensive Development Plan projects.

The Master Plan Update concept would have provided aircraft access to the SASA, which
could therefore have accommodated uses such as aircraft maintenance facilities and air
cargo aircraft parking positions or hardstands. In the Master Plan Update, the SASA would
also accommodate activities, such as the airport maintenance facility, that did not require
aircraft access.

Under the Comprehensive Development Plan’s South Airport Development Area concept,
the former SASA area would not have aircraft access. Consequently, aircraft maintenance
facilities and all other activities requiring aircraft access must be accommodated on the
existing Aircraft Operations Area. The South Airport Development Area could
accommodate other uses such as cargo handling facilities, flight kitchens, postal facilities, or
airport maintenance facilities that only require vehicular access to the Aircraft Operations
Area.
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D.3.3 Runway Length

The Master Plan Update determined that future aviation needs at Sea-Tac included a
12,500-foot-long runway to enable aircraft to provide nonstop service to Pacific Rim cities
during warm weather without sacrificing payload.

D.3.3.1 Alternatives Considered

The alternatives considered for the runway extension are described in the following
subsections.

Extend Runway 16L/34R

Runway 16L/34R is 11,900 feet long. To achieve the desired 12,500-foot length, this runway
would require a 600-foot extension. Three options were considered: (1) extend north by

600 feet, (2) extend south by 600 feet, and (3) extend north and south for a total of 600 feet.

- Extension to the North. This option would require the relocation of SR 518 and South
154th Street. Because the Runway Safety Area (RSA) for this runway end did not meet
current FAA design standards, a separate project to address the RSA correction was
included in the Master Plan Update. Subsequently, South 154th Street was relocated to
comply with RSA requirements. Thus, an extension of the runway to the north would
further exacerbate the RSA issues, which would require another relocation of South
154th Street as well as relocation of SR 518.

- Extension to the South. This option would require grading and fill due to steep terrain.
Depending upon the design, relocation of Des Moines Creek might also be required.
Similar RSA issues exist for this runway end.

- Extension in Both Directions. All of these issues would also be incurred if both ends of
the runway were extended. The Final EIS/SEIS determined that the extension of both
ends was not reasonable due to the increased construction costs associated with two
construction sites, the need to address expanded RSA in both directions, and no material
reduction in environmental impact.

Extend Runway 16R/34L

Runway 16R/34L is 9,425 feet long and is the runway located farthest from the terminal
complex. An extension of 3,075 feet would be necessary to achieve the desired runway
length. The following options were considered:

- Extension to the North. The maximum extension that can be made in this direction is
about 125 feet before wetlands would be affected (the Lake Reba detention sites 4
through 8 totaling 20.6 acres of wetland). In addition, South 154th Street is located
900 feet and SR 518 is 2,200 feet north of the runway end. Because the necessary
extension in this direction would require the displacement or tunneling of these roads as
well as wetland impacts, this alternative was not considered to be prudent.

- Extension to the South. The runway could be extended about 1,000 feet south before it
would affect wetlands. South 188th Street is located approximately 1,200 feet south of
the end of Runway 34L and would also require relocation or tunneling. Because of these
impacts, this alternative was not considered to be prudent.
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- Extension in Both Directions. The maximum extension that can be achieved in either
direction without affecting wetlands is under 1,200 feet. Because of the roadway
relocations associated with extending this runway would cost at least three times the
cost to extend Runway 16L/34R and affect about 4 times the quantity of wetland, this
alternative was not considered to be prudent.

Use of Declared Distances

As noted above, each runway end must have an appropriately sized RSA. For airports that
cannot meet the RSA standards, the FAA has established guidelines for the use of “declared
distances” for space-constrained airports where the conventional RSA configuration cannot
be provided at the ends of the runways. FAA Advisory Circular 5300.13 states that the
declared distance concept provides an alternative way to satisfy an airplane’s takeoff run,
takeoff distance, accelerate-stop, and landing distance requirements. Under declared
distance procedures, the FAA requires that an airport operator declare which portions of the
runway are available for takeoff and landing calculations so that the 1,000-foot RSA is
available. Regarding the use of declared distances at Sea-Tac, the FAA made the following
statement in a February 1993 letter to the Port (cited in FAA and Port of Seattle, 1997):

The FAA strongly recommends that declared distances not be used at Seattle-Tacoma International
Airport. Aircraft operations during low visibility conditions are a major concern. Declared distance lighting
would be required in addition to low visibility lighting and result in a confusing lighting system during low
visibility operations. We recommend you consider relocating the threshold to adjoin the starting boundary of
the RSA.

Develop New 12,500-Foot Runway

Development of a new 12,500 foot runway was determined unreasonable at Sea-Tac. To
function efficiently, such a runway would need to be parallel to the existing runways and
would need to be developed east or west of the existing two runways. Development east of
the existing runways would require the runway to be placed parallel to and east of
International Boulevard (SR 99), thus displacing massive amounts of commercial
development and severely disrupting the urban village designation that the City of SeaTac
wishes to achieve. Development west of the existing runways, at least 2,500 feet from the
easterly parallel, would require relocation of a 4,000-foot segment of SR 509, relocation of
the SR 509/South 188th Interchange, and relocation and/or tunneling of approximately
5,000 feet of South 188th Street. In addition, a substantial displacement of area businesses
and residences would be necessary. This alternative was therefore not considered to be
prudent.

D.3.3.2 Final EIS/SEIS Conclusions

The Master Plan Update determined that extending Runway 16L/34R by 600 feet to the
south was the only prudent alternative providing sufficient runway length to enable aircraft
to fly nonstop service to Pacific Rim cities during warm weather. Further, the Final EIS/SEIS
found that the concept of using declared distances to reduce the total length of the runway
and RSA was not reasonable.

3.3.3 Applicability to the Comprehensive Development Plan

The Master Plan Update Final EIS/SEIS conclusions that extending Runway 16L/34R by
600 feet to the south would be the only prudent alternative remain valid for the following
reasons:

APPENDIX D. COMPARISON OF ALTERNATIVES.DOC D-21
SEA-TAC AIRPORT COMPREHENSIVE DEVELOPMENT PLAN ENVIRONMENTAL REVIEW
PORT OF SEATTLE PROJECT P-00312243



APPENDIX D. COMPARISON OF POTENTIAL ALTERNATIVES

e Runway length requirements. The Master Plan Update Final EIS/SEIS noted that over
90 percent of the weight restricted departures at Sea-Tac Airport would be made by air
cargo carriers. Aircraft such as the Boeing 747-200B, one of the aircraft that the Final
EIS/SEIS identified as needing additional runway length to reach the Pacific rim in
warm weather, continues to be used by air cargo operators.

e Extension of alternative runway ends. The terrain and development constraints that
eliminated the extension of other runway ends as prudent alternatives have not changed
since publication of the Final EIS/SEIS.

e Use of declared distance. The meteorological and operational conditions leading to the
FAA conclusion that declared distance should not be used at Sea-Tac Airport have not
changed since publication of the Final EIS/SEIS.

* New 12,500-foot runway. The site constraints that eliminated the construction of a new
runway at Sea-Tac Airport as prudent alternatives have not changed since publication of
the Final EIS/SEIS.

The Comprehensive Development Plan proposes to defer this extension until justified by
benefit-cost considerations, but the proposed extension will be reflected in plans for the
South Airport Development Area.
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