
RESOLOTIO_ IO. 3212, AS ]U(XXDED

REsoLUTION of the Port commission of the Port of Seattle, King
County, washington, adopting a Mas_er Plan Update
for Seattle-Tacoma International Airport;, approving

development of a new dependent air carrier runway,
authorizing certain actions relating _0 _he new
runway and other improvements in t.he Mas_-r Plan
Update, and committing uo fulfill additional noase
reduction measures in accordance with Puget Sound

Regional Council Resolution A-96-02.

WHEREAS, the number of passengers served by Seattle-Tacoma
International Airport (STIA) increased from approximately 4.T
million in 1970 to approximately 22.8 million in 1995, an increase
of 385%, and the Master Plan Update forecast prepared in 1994
projects that the number of passengers will continue to increase
significantly in the future; and

WHEREAS, the number of aircraft operations and the amount of
cargo tonnage at STIA increased from 150,676 operations in 1970 to
386,500 operations in 1995 and from 130,171 metric tons of cargo in
1970 to 408,200 metric tons in 1995, and the Master Plan Update
Forecast prepared in 1994 projects that the number of aircraft
operations and the amount of cargo tonnage will increase
significantly in the future; and

WHEREAS, in the mid-1980's, the Port completed the Airport
Comprehensive Planning Review & Airspace Update Study which
concluded t/_at _e existing runway system at STIA would not be
capable of serving efficiently the increasing demand past the year
2000, and the Federal Aviation Administration (FAA) initiated an
Airport Capacity Enhancement Study which concluded that there was
extensive delay primarily in poor weather conditions as a result of
the close spacing of the two existing runways; and, in 1995, the
FAA conducted a Capacity Enhancement Update Study which confirmed
the results of the earlier capacity study; and

WHEREAS, in 1989, the Port of Seattle and the Puget Sound
Council of Governments -- forerunner to the Puget Sound Regional
Council (PSRC) -- appointed the Puget Sound Air Transportation
Committee (PSATC) and initiated the Flight Plan Project to study a
wide range of alternatives for resolving air traffic capacity
problems in the Puget Sound area, including use of new
technologies, demand management, high-speed ground transportation,
development of a replacement airport, development of a multiple
airport system, and expansion of STIA; and

WHERFJ&B, in 1992, at the conclusion of its studies and
following extensive public involvement, the PSATC issued its final
report, recommendations, and programmatic environmental impact
statement, in which the PSATC concluded that there is a pressing
need for additional airfield capacity in the Puget Sound region to
meet the increasing demand for aircraft operations, and the PSATC
recommended implementation of a multiple airport system including
the addition of a new dependent air carrier runway at STIA located
2500 feet west of existing runway 16L/34R; and

WHEREAS, in November 1992, the Port Czmmission enacted

Resolution 3125, As Amended, _aking the following actions, among
others, subject to certain conditions: (a) adopted those portions
of the PSATC recommendations relating to the additiom of a third
runway at STIA and recommended further study of other regional
solutions to address the growing air travel demand; and
(b) directed Port staff to prepare studies, plans, and a site-
specific environmental impact statement for constructing a third
runway, and to work with the PSRC and other jurisdictions to
prepare a facility plan; and

WHEREAS, in April 1993, in response to the PSATC

recommendations in the Flight Plan s_udy and additional analysis,
the PSRC General Assembly adopted Resolution A-93-03, amending the
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Regional Airport System Plan uo authorize development of a ¢A%ird
runway at STIA (I) unless a supplemental airport siEs is proven _o
De feasible to eliminate the need for a new runway at STIA,
(2) after demand management and system management programs are
achieved or proven not to be feasible, and (3) when noise reduction

performance objectives are scnsdulsd, pursued, and achieved based
on independent evaluation and measurement of noise impacts; and

WHEREAS, pursuant to Resolution A-93-03, the PSRC undertook
the Major Supplemental Airport Study, in which the PSRC conducted
an exhaustive search for a new airport site, resulting in PSRC
Executive Board Resolution EB-94-01 in which the PSRC concluded
that "there are no feasible sites for a major supplemental airport
within the four-county region", and affirmed the General Assembly's

approval of a third runway at STIA, provided the project meets the
demand management and noise conditions of Resolution A-93-03 and
the environmental impact review process; and

WHEREAS, also pursuant to Resolution A-93-03, the State
Secretary of Transportation appointed an independent panel of
experts (PSRC Expert Panel) which conducted an extensive review of
demand/system management programs and noise reduction performance,
and on July 27 and December 8, 1995, the panel concluded that
demand/system management would not eliminate the need for a third
runway; and

WHEREAS, on March 27, 1996, the PSRC Expert Panel issued its
final determination on noise reduction performance in which the
panel majority found that the noise reduction was not sufficient to
satisfy the noise condition imposed by Resolution A-93-03 and
suggested additional noise reduction measures, and subsequently the
PSRC Executive Board determined that the region should continue to

support a third runway at Sea-Tac, with additional noise reduction
measures based on the panel's recommendations, and following
several months of deliberations and public review and comment,
including the issuance of an EIS Addendum, the PSRC General
AssemDly on July 11, 1996 passed Resolution A-96-02 to amend the
Metropolitan Transportation Plan to include a third runway with
additional noise reduction measures and to amend Resolution A-93-03
accordingly; and

WHEREAS, in 1993, the Port initiated an Airport Master Plan
Update, which identified and studied alternate means of meeting the
following needs at the airport: (1) improve the poor weather
airfield operating capacity, (2) provide sufficient runway length
to accommodate warm weather operations without restricting
passenger load factors or payloads, (3) provide Runway Safety Areas
that meet current FAA standards, and (4) provide efficient and
flexible landside facilities to accommodate future aviation demand;
and

WHEREAS, in 1993, pursuant to the National Environmental
Policy Act (NEPA) and the State Environmental Policy Act (SEPA),
the FAA and the Port initiated preparation of a joint environmental
impact statement (EIS) thoroughly analyzing the alternatives to,
environmental impacts of, and possible mitigating, measures for the
improvements identified in the Master Plan Update; and

WHEREAS, in 1995, the FAA and the Port issued a draft EIS for
Proposed Master Plan Update Development Actions, conducted two
public hearings, accepted and responded to voluminous written and
oral comments, conducted additional studies and prepared project
revisions in response to public comments, and on February 9, 1996,
issued a final EIS; and

WHEREAS, the Commission has considered the potential
environmental impacts and mitigating measures discussed in the EIS,
and has weighed this information with other relevant considerations
including the need for improved air transportation facilities to

meet growing demand and reduce poor weather air traffic delay, all
as described more fully in Attachment A to _his resolution; and
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WKERF.J_S, the Port has been a national leader in efforts to
reduce no_se impacts on residents surrounding the airport,
including the Sea-Tac communities Plan, the Part 150 Noise
Compatibility Plans, and the innovative Noise Mediation Pro_ect,
which have resulted in a series of measures expected to reduce
aircraft noise by at leas_ half by the year 2001; and

WHEREAS, there has been extensive public involvement in the
decision-making process including, but not limited to, multiple
public hearings conducted by the Puget Sound Air Transportation
Committee in locations throughout the Puget Sound Region, the

acceptance and review of extensive written comments on the draft
Flight Plan EIS, review and public consideration by the puget Sound
Regional Council whlch consists of elected officials from
throughout the Region, two public scoping meetings and two public
hearings conducted by the FAA and the Port regarding the Master
Plan Update Draft EIS, acceptance and review of extensive written
comments on the Master Plan Update Draft EIS, and the Port's
acceptance and consideration of public comments on draft Resolution
3212, As Amended.

NOW, THEREFORE, BE IT RESOLV_D by the Port of Seattle
Commission as follows:

Section i. The Commission finds that the EIS for Proposed

Master Plan Update Development Actions (including the PSRC-issued
EIS Addendum) is adequate and meets the requirements of the State
Environmental Policy Act, Ch. 43.21C RCW.

Section 2. The Commission hereby adopts the Airport Master
Plan Update for Seattle-Tacoma International Airport as set forth
in Master Plan Update Technical Reports No. 1-8, dated at various
times from 1993 to 1996, copies of which are included as
Attachment B to this resolution. The Commission also adopts the
1996 Airport Layout Plan (ALP), which consists of a set of
drawings, copies of which are included as Attachment C to this
resolution. The ALP shall be submitted to the Federal Aviation

Administration (FAA) for review and approval.

section 3. In accordance with the Master Plan Update, the
Commission hereby grants approval for the development of a new
8500-foot dependent air carrler runway with its centerline located
no further than 2500 feet west of the centerline of runway 16L/34R
and development of taxiways, navigational aids, and other
associated facilities (the "new runway") subgect to future

determinations following review of financing plans, final
engineering plans, mitigation measures specified in cooperation
with permitting agencies, and other relevant information including
a review of fill transport options which minimize impacts to the
local communities. The Executive Director and the Director,
Aviation Division, are each authorized to take necessary and
appropriate actions, within authorized budget limits, including but
not limited to retaining professional services, preparing plans and
specifications, accepting grants, advertising for bids, and
executing contracts, for the following Phase I actions relating to
the new runway:

a. Preparation of a detailed financing plan for construction
of the new runway for _he Commission's consideration, including
federal grant funds, debt financing, and other appropriate funding
sources.

b. Preparation of the final engineering design for the new
runway within authorized budget limits.

c. Development and implementation of a program for the
acquisition of necessary property interests for the new runway.
The areas of acquisition are depicted in the ALP drawings at
Attachment C. The Manager of Noise Remedy is authorized to retain
one full-time-equivalent employee to oversee the acquisition
program.
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d. Acquisition of free or low-cost fill material and

preparation of sites on existing airport property to place such
fit1.

e. Preparation of plans for and implementation of the

mitigating measures included in Attachment D to tbls resolution.

f. Application for and processing of all necessary permits,

approvals, and right-of-way vacations for construction of r_e new
runway, including those necessary for the mitigation measures in
Attachment D.

g. Execution of a reimbursable agreement with the FAA with
regard to airfield improvements including relocation of
navigational aids.

h. Continue to work with the FAA and other industry

representatives on potential technological advances that could
enhance the benefits of providing additional airfield capacity at
Seattle-Tacoma International Airport.

Section 4. In accordance with PSRC Resolution A-96-02, the
Port Commission hereby agrees to undertake the additional noise
reduction measures called for by the PSRC which are listed in
"Section I: The Port of Seattle" of Appendix G to the Metropolitan

Transportation Plan (included as Attachment E to this Commission
Resolution). Further, in accordance with "Section V: Monitoring
Compliance" of Appendix G to the Metropolitan Transportation Plan,
the Port commits Uo report to the PSRC twice yearly on progress
toward the additional noise reduction measures. In addition, the

Commission strongly endorses the Puget Sound Regional Council's
commitment, as set forth in Appendix G, Section III, Item I of the
Metropolitan Transportation Plan, to develop options to provide for
the region's long range air capacity needs beyond those provided by
improvements to Sea-Tac International Airport.

Section 5. The Executive Director and the Director,
Aviation Division, are each authorized, within authorized budget
limits, to retain professional services and prepare and implement
an air quality monitoring plan to measure existing air pollutant
conditions in the airport area, as recommended in Section IV.9 of
the Final EIS for Proposed Master Plan Update Development Actions.

section 6. The Executive Director, the Director, Aviation
Division, or the Port SEPA responsible official, as appropriate,
stall: (a) continue _o monitor the volume of airport activity, new
aviation activity forecasts, and new information regarding
potential and actual environmental impacts of airport development;
(b) conduct any additional environmental review pursuant to SEPA as
deemed necessary in light of new information; and (c) recommend to
the Poz"c Commission any new mitigation measures, or revisions to
ongoing mitigation measures, as deemed necessary to address the
impacts of development contemplated in the Airport Master Plan
Update.

Section 7. The Executive Director or the Director,
Aviation Division, shall recommend actions to the Commission

regarding improvements contemplated in the Master Plan Update in
addition to the new runway as demand fc_ these other facilities
warrants.

section S. The adoption of this resolution constitutes a
"final decision" by the Port of Seattle for purposes of appeal of
the Port's compliance with SEPA, Ch. 43.21C RCW. Notice of the
adoption of this resolution shall be provided in the manner

specified in the Port's SEPA Appeal Resolution No. 3211. Any
appeal must be brought within the _ime and in the manner specified
in the Port's SEPA Resolution No. 3211.

Section 9. If any provision of this resolution is held
invalid, the remainder of this resolution remains in effect.

ADOPTED by the Port Commission of the Port of Seattle this

/2¢ day of _A_ , 1996, and duly authenticated
0

_011.$
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in open session by _e siqna:ures of _.he Comnissioners vo_ing in
favor _hereof and the seal of the Co.mission duZy aff£xed.

PAIGE MILLER

GARYGRANT

PAULSCHELL

PATIEICIADAVIS

Port CO_IG=SIOn
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ATTACHMENT A TO PORT REBOLUTZON 3212, AS _q[ENDED

Bummary of Port's Decisionmaking Relating to Adoption of
Sea-Tac International Airport Master Plan Update and

Development of a New Dependent Air carrier Runway

The purpose of this document is to summarize (i) the region's air

transportation facility shortage as it currently exists and as
forecast for the future; (ii) the extensive public process followed

by the Port of Seattle and other governmental agencies in
addressing the region's air transportation facility shortage;

(iii) the comprehensive analysis of a wide range of alternative
courses of action; (iv) the potential environmental impacts and

mitigating measures relating to the Sea-Tac Airport Master Plan

Update development actions including the new runway; and (v) the
balancing judgment made by the Port Commission in adopting the Sea-

Tac Airport Master Plan Update and authorizing the new runway.

i. Air trave_ d_d, increasinq delaT, and needed airport

Air travel demand growth

The rate of air passenger growth at Sea-Tac International Airport

has outpaced the national rate over the last four decades. In the

last five years, the number of Sea-Tac passengers has grown at

nearly triple the rate of the U.S. as a whole (4.6% vs. 1.7%). In
1995, the Airport served a record 22.8 million annual passengers -

double the level of ten years ago. 38.2 million annual passengers

are forecast for the year 2020. Cargo volumes have also been

increasing, especially in the international markets. 408,000

metric tons of cargo were accommodated in 1995. 880,000 metric
tons per year are projected in 2020. In response to the growing

passenger and cargo demands, aircraft operations have also been

increasing. 1995 was a record year for annual operations, reaching
386,500. About 442,000 annual operations are projected for 2020.

A summary of the Airport Master Plan Update forecasts is shown in
the Table below.

Airport Master Plan Update Demand Forecasts

I 1993 1995 2000 2010 2020(Base year actual) (actual)

Air Passengers 18.8 22.8 23.8 30.6 38.2
(millions)

Aircraft Operations 339.5 386.5* 379.2 405.8 441.6

(thousands)

Air Cargo (thousand 381 408 510 6_0 880
metric tons)

* Exceeded year 2000 forecast
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Growth at Sea-Tac is being driven by strong regional population and

economic growth, along with our region's increasing reliance on air
travel. The Puget Sound Region's population nearly doubled between 1960

and 1990 and 1 million more people are projected to live here by the year

2020.

Existing poor weather delayproblem and third runway

The close spacing - 800' - between Sea-Tac's existing two parallel

runways does not allow for two arrival streams whenever cloud ceilings
drop below 5,000' or whenever visibility is reduced below 5 miles. These
conditions - which occur about 44% of the year - reduce the total number

of arrivals that can be accommodated from 60 per hour to as low as 24,

resulting in inefficient operations and aircraft delay. This situation

is anticipated to become increasingly severe as air traffic increases.
Because pilots cannot maintain visual separation in these conditions,

Federal Aviation Administration [FAA) air traffic control rules require

at least 2,500' between parallel runways for two staggered (dependent)
arrival streams in such "poor weather. " Over 85% of total Sea-Tac delays

are during arrival.

While Sea-Tac currently has sufficient operating capability during good

weather conditions, the existing runway system produces extensive arrival
delays during poor weather. For instance, when weather worsens from VFRI

to VFR2, average arrival delay increases more than ten-fold (from 1.0

minutes to 11.4 minutes). Delays further worsen when IFR1/2/3 conditions

occur. In these cases, arrival delay increases more than twenty-fold

over VFRI (21.7 minutes vs. 1.0 minutes). Because these figures are

averages, some flights experience less delay, while others experience

substantially higher delay. (In the National Plan of Integrated Airport
Systems, the FAA concluded that when average annual delays exceed

9 minutes an airport is experiencing severe delay.) Using average

aircraft operating costs developed by the FAA from U.S. Department of

Transportation records, Sea-Tac aircraft delays cost the airlines about

$42 million annually under 1992 demand. When annual aircraft operations

reach 425,000 (forecast for 2015), delay costs are anticipated to exceed
$176 million annually if a new runway is not added.

Sea-Tat Weather Categories, Arrival Acoeptanoe Rates,

and Average Arrival Delay

Weather Maximum 1993 average arrival % of
condition arrivals delay (min) ocourrenoe

Good weather 60 1.0 56.19
VFRI

Poor weather

VFR2 48 11.4 19.79

IFRI 36 21.7 17.09

IFR2/3 24 21.7 7.2%
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Without additional airfield capacity, by 2015 average VFR2 arrival

delays will exceed 40 minutes, IFR1 arrival delays will exceed
70 minutes, and IFR2/3 arrival delays will exceed one hour and forty
minutes, based on the forecast demand.

A new runway separated by 2,500 feet from the existing east runway

(16L/34R) would permit staggered dual stream arrivals in poor weather
conditions. It would decrease average arrival delays in 2015 by about
80% over doing nothing - resulting in aircraft delay savings estimated
at $132 million annually under year 2015 projected demand.

Other airfield and landside improvements

In addition to the proposed new runway, the Airport Master Plan Update
recommends a range of other airfield improvements including, but not
limited to, upgrading the existing runway safety areas (RSAs) to meet
current FAA standards; developing dual parallel taxiways the full

length of the east runway (16L/34R) to facilitate on-ground movement of
aircraft; and lengthening of the east runway by 600' to accommodate the
heaviest aircraft serving long-haul routes from Sea-Tac.

The Airport Master Plan Update also anticipates a range of landside

improvements needed by the year 2020 to meet the growing air travel
demand. These include approximately 25 additional aircraft gates (i00
total); an additional 1 - 1.5 million square feet of new terminal area
beyond the existing 2 million square feet; additional terminal curb
space; and approximately 5,400 additional parking spaces (14,850
tonal). A range of potential improvements to the access roadways have
also been identified, including development of the proposed SR 509
extension/South Access Roadway in conjunction with local and state
agencies.

Other landside improvements envisioned in the Master Plan Update
include, but are not limited to, redevelopment of the existing cargo
area on the northeast portion of the airfield to improve its efficiency
and capacity; eventual development of the South Aviation Support Area

. (SASA) for a mix of air cargo, aircraft maintenance, and other
potential aviation uses; addition of the proposed on-airport hotel; and
FAA development of a new air traffic control tower.

2. Extensive studies and public process to address air transportation
camacitv issues

The Port Commission's decision to adopt the Sea-Tac Airport Master Plan
Update and authorize development of a new runway at Sea-Tac Airport is
based on more than ten years of extensive air transportation planning
conducted by the Port, the Puget Sound Regional Council (PSRC),
Washington State, and the Federal Aviation Administration (FAA).

In 1984, the Port began a significant period of airport planning
activity which culminated in the Commission's adoption of Resolution

3212, As Amended, and the Master Plan Update. The last Sea-Tac Airport
Master Plan was completed in 1985 and many of the Plan's

recommendations were implemented through the 1980's and early 1990's.

229812_
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In light of rapid air travel growth at Sea-Tac, the Port completed the

Comprehensive Planning Review & Airspace Update Study in 1988 to assess
the validity of previous plans for the Airport. A major finding of the

study was that actual growth surpassed that predicted in previous plans

and that the existing runway system would not be capable of efficiently

serving increased demand beyond the year 2000. At the same time, the

Puget Sound Council of Governments (PSCOG, now Puget Sound Regional
Council -- PSRC) was preparing the Regional Airport System Plan (RASP)

element of the Metropolitan Transportation Plan, which also concluded

that the existing Sea-Tac airfield would not be adequate to meet

regional air travel needs past 2000.

Flight Plan Study and EIS

As a result of the Comprehensive Planning Review and the RASP, the Port

and the PSCOG entered into an interlocal agreement to co-sponsor a

process to identify a long-term solution to the Region's air
transportation needs, with support from the Federal Aviation

Administration (FAA). A 39-member panel with representatives from

cities and counties throughout the Region, aviation industry experts,
citizens, and the State - known as the Puget Sound Air Transportation

Committee (PSATC) - was assembled and conducted the three-year long

Flight Plan Study. The purpose of Flight Plan was to develop a
regional solution that would meet the Region's commercial air travel

needs to the year 2020 and beyond. The PSATC conducted a thorough

review of a wide range of options including replacement airports,
supplemental airports, new navigational technologies, demand

management, and high-speed rail. The PSATC, Port and PSRC prepared,
and issued for public review and comment, a programmatic environmental

impact statement (EIS) examining the potential environmental impacts of
the studied alternatives. Thousands of pages of written comments were

received on the Flight Plan EIS,'which were reviewed and responded to
in the Final EIS. During its study process, the PSATC conducted a

series of public hearings at locations throughout the Puget Sound

Region. These hearings were well-attended and extensively covered by
the local media. Following its deliberations, the PSATC recommended a

- multiple airport system that included a new air carrier runway at Sea-
Tac Airport.

Concurrent with the Flight Plan Study, the FAA prepared the initial

Sea-Tac Airport Capacity Enhancement Plan which examined in detail the

existing poor weather capacity shortfall at Sea-Tac and estimated the

delay savings benefits of a range of potential improvements, includinga new runway.

As a result of Flight Plan, in November 1992, the Port of Seattle

Commission adopted Resolution No. 3125, As Amended, which adopted the
PSATC recommendations pertaining to adding a dependent air carrier

runway at Sea-Tac Airport and directed Port staff to undertake the

necessary detailed studies and a project-specific environmental impactstatement (EIS).

The City of Federal Way filed an administrative appeal challenging the

adequacy of the programmatic Flight Plan EIS that had been prepared
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jointly by the PSRC and the Port. Following extensive review of this
issue, an independent hearing examiner of the PSRC determined that the
EIS was adequate. Also during this time, the Airpoz_c Communities
Coalition (cities of Burien, Des Moines, Normandy Park, and Tukwila),
filed a lawsuit against the port challenging the adequacy of the Flight

Plan EIS. The ACC eventually withdrew this suit.

Master Plan Update and EIS

In order to fulfill the directions of Port Commission Resolution No.

3125, As Amended, a comprehensive update to the Sea-Tac Airport Master
Plan was undertaken to evaluate the long-term facility needs at the

Airport and to develop an array of possible improvements for
efficiently meeting forecast regional air travel demand to the year
2020. The Master Plan Update built on planning work undertaken at the

Airport during the previous several years and sought to balance the

capacity of the airfield, terminal, roadways, and parking facilities
and _o maintain an efficient level of service for the growing passenger

and operational demands.

To evaluate the potential environmental impacts and mitigation measures

for proposed airport improvements -including a new runway - the FAA and
the Port entered into a memorandum of understanding (MOU) to serve as

joint-lead agencies for preparing an environmental impact statement
(EIS) on the Airport Master Plan Update. The FAA and Port conducted

two public meetings to solicit comments on the proposed scope of the
Master Plan Update EIS -- one for interested public agencies including

the cities surrounding the airport, and the other for any other members

of the public. Following review of the extensive written and oral
comments, the FAA and Port agreed on the EIS scope and prepared and
issued a Draft EIS.

The EIS focused on the potential environmental impacts and mitigation

measures of three Sea-Tac improvement alternatives and the "do nothing"

option. Each of the three improvement alternatives include
construction of a new parallel runway with a length up to 8,500' and

development of a range of landside support facilities in either the
central terminal area or through the addition of either a north unit
terminal or south unit terminal. The Master Plan Update recommended

development of a new two-concourse terminal building north of the

existing terminal, including approximately 20-25 new gates and new

parking facilities (the North Unit Terminal Option).

The FAA and Port conducted two public hearings on the Draft Master Plan

Update EIS and solicited public comment on the EIS and the proposed
Master Plan Update. The hearings were well-attended and extensively

covered by the local media. Again, thousands of pages of written

comments were received, and the FAA and Port reviewed and responded to

the comments in the Final EIS that was issued in February 1996.

229812.3
7t31_11:2_m --5--

AR 040038



PSRC-mandated studies of alternative airport sites,

demand/system =anagement, and noise mitigation

Also in response to Flight Plan, the PSRC unde_ook a six-month review
and decision process of the PSATC recommendations which culminated in

adoption of PSRC Resolution A-93-03 in April 1993. The Resolution
stated "That the region should pursue vigorously, as the preferred

alternative, a major supplemental airport and a third runway at Sea-

Tac." Over the course of a year, the PSRC conducted an exhaustive
evaluation and public review of twenty-six existing and potential new

airport sites and concluded in October 1994 that a supplemental airport

was not feasible. In so doing, the PSRC Executive Board in

Resolution EB-94-01 affirmed PSRC approval of a new runway at Sea-Tac

and concluded that it would provide adequate capacity for the region
through the year 2030. Also as part of the direction established in

PSRC Resolution A-93-03, the PSRC established an independent three-

member panel of experts from outside the region to determine whether

the Port's noise reduction goals are being met and whether

demand/system management measures could defer the need for the proposed

new runway. After more than a year of review, the PSRC Expert Panel

determined in a series of written orders that demand/system management

measures are not feasible for deferring the need for the proposed
runway and that this condition of PSRC Resolution A-93-03 had been
fully satisfied.

On March 27, 1996, the PSRC Expert Panel issued its Final Decision on

Noise Issues. The panel was unanimous in finding that the Port was

substantially in compliance with the Airport Noise Mediation Agreement
and its goals. Two of the three panelists, however, concluded that

"Although the Port of Seattle has scheduled, pursued, and achieved an

impressive array of noise abatement and mitigation programs," the noise
reduction achieved was not sufficient to satisfy the noise condition

imposed by Resolution A-93-03. Included in the Final Decision

document, the panel offered a number of recommendations for potential

additional noise reduction measures that if implemented, may have

resulted in an affirmative panel decision. Based on the continuing
. regional need for additional airport capacity, the PSRC Executive Board

determined that the region should continue to support a third runway at

Sea-Tac, with additional noise reduction measures based on the panel's

recommendations. PSRC requested and received input on the panel's
recommendations from the Airport Communities Coalition, the FAA, the

Port, other affected agencies, and citizens. As a result, PSRC
prepared and circulated for further public review a draft list of noise

reduction measures and monitoring steps that would be included as part
of PSRC approval for the third runway. Following further deliberations

and public comment, the PSRC General Assembly on July ii, 1996 voted

84% in favor to adopt Resolution A-96-02, which amended the

Metropolitan Transportation Plan to include a third runway with
additional noise reduction measures, and amended Resolution A-93-03
accordingly.

In 1990, the Washington State Legislature created the Air

Transportation Commission (AIRTRAC) to recommend statewide air

transportation policies. The Commission's recommendations noted that
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Sea-Tac was approaching its airfield capacity and called for the state
to ensure that capacity at airports throughout the state is preserved
and that new capacity needs are addressed.

3. Altez_at_ves cons_de;ed

Flight Plan Study

Numerous alternatives for meeting the Region's future air travel needs
have been evaluated in a range of studies. The previously discussed
Puget Sound Regional Council/Port of Seattle "Flight Plan Study"
evaluated the following nine system alternatives:

• No action

• Limited expansion of Sea-Tac Airport

• Expansion of Sea-Tac Airport, including a new air carrier length
runway

• Closure of Sea-Tac and development of a replacement airport
• Multiple airport system involving Sea-Tac and one or more smaller

supplemental airports

• A single remote airport to be functionally linked to Sea-Tac
• Demand management measures

• New air navigation and airplane technologies
• High-speed ground transportation

These system alternatives were evaluated based on a series of criteria

which included: 1) airspace and the presence of conflicts with other
airports or terrain; 2) operational capacity; 3) accessibility to the
Region's residents; 4) economic impacts; and 5) implementation
feasibility. The screening process resulted in a recommendation for
further study of: a multiple airport system including the addition of
a third runway at Sea-Tac; a replacement airport; use of Boeing Field
as a close-in remote airport; and continued use of Sea-Tac in

conjunction with demand management, new technologies, and alternate
modes of transportation. The alternatives recommended for further

study were evaluated in detail in terms of technical/operational,
- economic/financial, institutional, and environmental criteria. Several

technical reports and a programmatic level Environmental Impact
Statement (EIS) were prepared, and a total of thirty-five options were
studied within these five system alternatives. An extensive search was

conducted of potential sites for a replacement or supplemental airport,
and detailed study was conducted of the most promising sites. The

sites that were studied in detail included Boeing Field, Paine Field,
Arlington Airport, McChord Air Force Base, and potential new sites in

central Pierce County and in the Black Lake area of Thurston County.
(Earlier in the study process, other airports and sites were considered

and rejected, including Auburn, Bellingham, Bremerton, Moses Lake,
Olympia, Port Angeles, Renton, Skagit/Bayview, and Tacoma Narrows.)
Based on this analysis and public review of the alternatives, the

Flight Plan Study recommended implementation of a multiple airport
system which included a third air carrier-length runway at Sea-Tac
Airport.
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Sea-TacAirI_rt KasterPlan Opdate/EIS

The Sea-Tac Airport Master Plan Update and EIS were designed to address

the range of issues related to developing a new runway that were beyond

the scope of the Flight Plan Project. This included a detailed

analysis of the range of potential lengths and separations for a new

runway. The Master Plan Update evaluated the operational benefits of
the following eight airfield options:

• DO nothing

• 5,200' runway separated by 1,'500' from the existing east
runway

• 5,200' runway separated by 2,500' from the east runway

• 7,000' runway separated by 2,500'
• 7,000' runway separated by 2,500' and staggered 1,435' on the

north end

• 7,500' runway separated by 2,500' and staggered 935' on the
north end

• 8,500' runway separated by 2,500'

• 8,500' runway separated by 3,300'

A new runway separated less than 2,500 feet from the existing east

runway would not permit dual poor weather arrival streams and thereby
would not significantly reduce delay. Options separated by 2,500'

would permit dual staggered arrivals, with the types of aircraft able

to use the runway dependent on its length. A 5,200' runway could only
accommodate about 31% of the year 2020 Sea-Tac fleet. A 7,000',

7,500', or 8,500' runway at 2,500' separation would be sufficiently

long to accommodate between 91- 99% (depending on its length) of

aircraft using Sea-Tac in 2020 and would provide substantial delay

savings benefits. A new runway separated 3,300' from the east runway
with the use of fast-radar (precision runway monitor) could potentially

allow for independent dual simultaneous (non-staggered) arrival s_reams

during poor weather, but would not produce substantially more delay
savings benefits through the year 2020 planning horizon than would a

runway separated by 2,500'. In addition, a 3,300' separation would have

greatly increased environmental impacts and construction costs. Based

on these findings, the Master Plan and EIS evaluated new runway options

separated by 2,500' from the east runway with lengths of 7,000',
7,500', and 8,500'

In addition to the new Sea-Tac runway alternatives, the Airport Master

Plan Update EIS considered a range of other alternatives including a
supplemental airport; other transportation modes such as bus or rail;

airport demand management; new navigational technologies; improvements
at Sea-Tac; and doing nothing.

4. Potential environmental impacts of the Master Plan deve_opmen_

actions including the new runwa7

The following is a summary of the potential environmental impacts and

mitigating measures relating to the development actions included in the

Master Plan Update and discussed in the Master Plan Update EIS.
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Noise and land use

The percentage of people, housing units, and area affected by sound
levels of DNL 65 and greater is expecued to decline in the future in

comparison to current and past noise exposure, regardless of future
development at Sea-Tac Airport. This decline in impacts is expected
due to the Port's noise reduction program and the Federal mandate to

phase-out Stage 2 aircraft no later than the year 2000.

Aircraft Noise

(DNL 65 and Greater)

1994 31,800 13,620 9.31
2000

Altern. 1 8,970 3,870 3.40
Altern. 2 9,890 4,020 2.87

Altern. 3 9,890 4,020 2.86

Altern. 4 9,890 4,020 2.86
2010

Altern. 1 9,450 4,060 3.54

Altern. 2 9,870 4,190 2.97

Altern. 3 9,860 4,190 2.98

Altern. 4 9,860 4,190 2.98
2020

Altern. I 10,800 4,610 3.97
Altern. 2 11,270 4,760 3.31

Altern. 3 11,240 4,740 3.34

Altern. 4 11,270 4,760 3.34

Note:

Alternative I = Do-Nothing,
Alternative 2 = Central Unit Terminal w/ 8,500 ft runway

Alternative 3 = North Unit Terminal w/ 8,500 ft runway

Alternative 4 = South Unit Terminal w/ 8,500 ft runway

- Area is non-airport land.

The development of a new parallel runway would be expected to increase

dwelling unit impacts 6.1 percent over the Do-Nothing/No-Build
alternative.

While this analysis has focused on the areas exposed to DNL 65 and

greater sound levels, the EIS also presented the impacts associated
with DNL 60. For residents that are disturbed by noise less than DNL

65, these impacts could continue and change slightly. As is shown by

the assessment of noise impacts caused by aircraft flying at altitudes

between 3,000 feet and 18,000 feet, these impacts are not expected to
be significant.

The Port of Seattle has a long standing noise abatement program that

has lead the aviation industry in mitigating aircraft noise and land

use conflicts. As a result, no additional noise abatement techniques
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are mandated to minimize noise impacts that could result from a

proposed new parallel runway. Through the implementation of the Noise
Remedy Program, the Por_ of Seattle has conducted an extensive noise
and land use compatibility effort. A notable portion of the existing
and future noise exposed area has been subject to sound insulation and,
for the more severely noise affected areas, acquired and relocated. To
facilitate continued noise reduction, the noise and land use mitigation

programs now in effect should continue to be implemented.

• Noise Budget -- The goal of the Noise Budget of an all Stage 3 fleet
is anticipated to be reached by the year 2001.

• Nighttime Limitations Program -- limiting _-_e hours of operation for
Stage 2 aircraft.

• Ground Noise Control -- reducing the noise of ground events such as
powerback operations, run-ups, and reverse thrust on landing.

• Flight Corridorization -- maintenance of runway heading flight tracks
by departing jets until reaching altitudes above 4,000 feet.

• Flight Track and Noise Monitoring -- maintenance of noise level
records and flight track location information for identification of
deviations and communication with the public and users.

The Final Environmental Impact Statement summarizes the land use
compatibility of the proposed Master Plan Update improvements with the
current or proposed comprehensive plans of the City of SeaTac, Des
Moines, Normandy Park, Burien and Tukwila. In addition, the King
County Comprehensive Plan and Countywide Planning Policies and Puget
Sound Region Plan (Vision 2020) are discussed. The proposed
improvements are consistent with the plans and policies of the Puget
Sound Region as well as those of King County. Sea-Tac Airport lies
wholly within the City of SeaTac, with the exception of a portion of
property in Des Moines that was acquired for noise mitigation. The
construction of the proposed new parallel runway and other elements of
the Master Plan Update improvements will be conducted almost entirely
in the City of SeaTac. The extent to which the comprehensive plan
policies in the City of SeaTac would govern the Master Plan Update
improvements is currently the subject of an interlocal process between
the Port and City of SeaTac.

Several land use mitigation strategies will be undertaken:

Mitiuate sianificant noise impact_. The following five noise sensitive
facilities would experience significant increased noise impacts (i.e.
an increase of 1.5 DNL or more) in the year 2020 in comparison to the
Do-Nothing:

• Sea-Tac Occupational Skills Center;

• Woodside Elementary;

• Sunny Terrace Elementary;
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• Bzn/nelle Residence;

• Bryan House.

The Port will coordinate with the owners of these properties and sound

insulate the noise sensitive uses subject to FAA sound insulation

guidelines.

provide directional soundmroofina. Residences that were insulated

prior to 1992 may need additional directional soundproofing to mitigate

noise generated from new flight paths from the operation of the new

runway. Many residences evaluated for noise impacts prior to 1992 were
not evaluated to consider the additional noise impacts that the

proposed runway would generate. The Port of Seattle estimates that
some 60 to 70 houses were evaluated and/or insulated prior to 1992.
The Port will audit these facilities, and subject to FAA sound

insulation criteria, sound insulate the remaining portions of the home

that do not achieve the applicable noise level reduction guidelines.

Acouire properties in the approach transitional area. In recognition

of the fact that the standard Runway Protection Zone (RPZ) dimensions

do not always provide sufficient noise and safety buffer to the

satisfaction of nearby residents, the FAA will cost-participate with

airport operators to acquire "up to 1,250 feet laterally from the
runway centerline, and extending 5,000 feet beyond each end of the

primary surface. The FAA Memorandum provides funding eligibility for

a box up to 5,000 feet long and 2,500 feet wide, centered on the runway
and beginning 200 feet from the physical end of the runway. Based on

the configuration of current airport land, local streets, and

residential development patterns, the approach and transitional area

selected for use as a mitigation area includes the standard Runway
Protection Zone (RPZ) and a rectangular extension of the RPZ outward

another 2,500 feet. In the northern approach and transitional area, 82
single-family residential parcels, 2 apartment buildings (with 28

units), and 2 mobile home parks, with 96 units, could be acquired. To

the south, 71 single-family residential parcels and 6 apartment

. buildings (with 32 units) could be acquired. Only residential
properties in the approach and transitional area would be considered

for acquisition -- commercial land uses, which make up most of the area

to the south, would not be acquired and would remain in place on both
runway ends. Based on the current assessed value of these 309

residential homes and multi-family buildings located in the approach
and transitional area, it is estimated that the cost of acquisition and
relocation would be approximately $35 million.

As the probable impact of low flying aircraft would not be experienced

until the opening of the proposed new parallel runway, this option will

receive further consideration during the forthcoming Sea-Tac Airport
FAR Part 150 Update, which the Port anticipates beginning in 1996. It
is anticipated that during the Part 150 Update, the Port would further

explore this action with the specific residents within the Approach

Transition Area, and, if the residents so desire, establish a program
including relocation objectives, timing and funding priorities.
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Social impacts

The Master Plan Update alternatives were evaluated for their impact on

adjacent residential communities and businesses. Social impacts

considered in this section include the following: residential and

business displacement, and disruption of existing communities and

planned development.

The following number of properties could be acquired under the "With

Project" alternatives to complete construction, to clear the runway

protection zones (RPZs), and to mitigate adverse environmental impacts:

Number to be Acuuired

8,500-ft Single Condos/

Dependent Family _
Runway related:

Alternative I 0 0 0

Alt. 2, 3, & 4 388 260 105
INon-Runwav re_ated:

Alternative 1 3 0 0

Alternative 2 & 3 3 0 0

Alternative 4 3 0 12

It does not appear that any minority, age or income group would be

disproportionately affected by the proposed Master Plan Update
improvements.

Human health impacts

The EIS assesses the human health related issues associated with:

• noise

• air quality

• water quality

• radio transmissions and light emissions
• aircraft incidents/accidents.

The Airport's current environmental conditions have the potential to
affect human health, although that potential is difficult to assess and

characterize because many research studies indicate conflicting reports
of human health impacts.

In general, adverse environmental impacts are expected to decrease in

the future as improved technology results in lower air, noise, and

water pollutant emissions. The proposed Master Plan Update
alternatives are expected to increase noise and stormwater flows

slightly over the Do-Nothing alternative. However, the impacts of the

future "With Project" alternatives are expected to be less than thecurrent conditions.
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Induced socio-economic impaats

As a major passenger and cargo transportation facility, Sea-Tac Airport
directly and indirectly contributes to the economic structure of the
Puget Sound Region. Induced socio-economic benefits are generated in
the Region by changes in employment opportunities, payroll generation,
business expenditures for goods and services, and tax revenues.

Airport Activity Related Impacts*
Alternative I. 2. 3. and 4

_993 2010 _020
Total Jobs 205,690 335,344 418,632
Personal Income 2,585.6 4,215.4 5,262.4

(Millions)
Earnings/Dir Jobs 15,910 25,938.7 32,380.9

Business Revenue 6,355.7 10,361.9 12,935.5
(Millions)

State & Local Taxes

(Millions) 406.6 662.9 827.9

* includes airport-generated and visitor industry impacts

All of the Master Plan Update alternatives would create jobs in
construction. Construction-related jobs would number approximately
8,200 for the Do-Nothing (Alternative l) and about 45,500 for the "With
Project" alternatives.

The activity-related, induced socio-economic impacts would be the same
for all Master Plan Update alternatives. However, the acquisition
effects would differ. The following table summarizes the impacts of
the "With Project" alternatives compared to the Do-Nothing
(Alternative i):

Impacts Due to:

Aft 2 Aft 3 Alt 4
Annual Loss in $227.5 $227.5 $291.9
Property Tax (Thousands)

Annual Lost Taxable $2.2 $2.2 $15.6
Sales Transactions

(Millions)

Jobs Displaced 627 627 822

Impacts are less if displaced businesses relocated within the
area. Assumes the 8,500 ft new dependent parallel runway and that
commercial property in the RPZ is acquired.
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A new 8,500 foot parallel runway would displace businesses and numerous
residences through property acquisitions, reducing t_he existing

property and sales tax revenue and employment. The property tax and
sales impacts to an individual community are less than five percent.
This would occur primarily in the City of SeaTac and, to a lesser

extent, in the City of Burien.

Reductions in tax revenues should be offset long term by positive net

gains in future tax receipts as property is more intensely developed in
the Airport vicinity. Local sales tax revenues will be generated by

people directly employed at Sea-Tac Airport and by airport activity
(e.g., taxable spending on goods and services by people employed at the
Airport, air cargo businesses, hotel and commercial uses).

A£r qua/ity

The majority of the pollutant "emissions in the Puget Sound Region --
75 percent -- is generated by motor vehicles (i.e., cars, trucks, buses,
taxis, motorcycles). Aircraft operating at Sea-Tac contribute less
than one percent of the carbon monoxide emissions, nitrogen oxides, and
volatile organic compounds for all mobile sources within the Puget
Sound Region. Whether a new runway is built or not, air pollutant
emissions from roadway vehicles and aircraft would be expected to
increase in the Region as population increases.

In assessing air pollutant impacts, the FAA and Port are required to
show that the proposed improvements will conform to the State
Implementation Plan's (SIP) purpose of eliminating or reducing the
severity and number of violations of the ambient air quality standards
and achieving expeditious attainment of such standards. To do so, two
types of analysis were performed: an inventory of emissions and an
assessment of air pollutant concentrations at various locations (hot
spot evaluation).

The inventory of air pollutant emissions was prepared and then
contrasted with the SIP. The SIP assessed aircraft emissions of carbon

monoxide, nitrogen oxides and volatile organic compounds. The EIS
analysis, using peak departure levels and peak total operations levels,
showed that air pollutant emissions would be less than the 1990 SIP
regardless of undertaking improvements at Sea-Tac Airport.

Two forms of hot spot evaluations were performed: airport perimeter
locations and roadway intersection locations. The airport perimeter
evaluation showed that the proposed improvements would reduce pollutant
concentrations at most locations. At locations where the proposed
improvements would increase concentrations, the levels would be well
below the National and State Ambient Air Quality Standards.

Because surface transportation emissions are the greatest source of air
pollution, an intersection hot spot analysis was performed at the more
severely congested roads in the immediate airport area. This
analysis showed that today, exceedances of the national ambient air

quality standards exist at intersections along International Boulevard
(SR 99). The proposed landside improvements included in the "With
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Project" alternatives -- improved terminal facilities and public and

employee parking -- would result in changing vehicular traffic movement

and patterns in the immediate airport area. The proposed improvements
were found to increase pollutant concentrations at the International
Boulevard intersections at South 170th Street and South 160th Street.

However, pollutant level increases could be mitigated.

The analysis performed for the EIS was a worst case evaluation and
actual pollution levels may not be as great as the evaluation
indicated. Thus, the Port will conduct an air monitoring program at

two roadway intersections to determine if such exceedances would indeed
occur. If such exceedances are found, the Port will consider

appropriate actions such as those identified below in cooperation with
other agencies and entities.

• Mitiaation for International Blvd. and South 170th Street -- the
construction of an additional northbound left-turn lane (2 total);

the construction of high capacity right-turn lanes in the southbound
and eastbound directions; and the construction of a westbound right-

turn lane. Also, consideration could be given to construction of an

additional lane along International Boulevard (SR 99) by 2020.

• Mitiaation for International Blvd. and South 160th Street -- adding

an additional southbound left-turn lane (2 total); and improvements

to the westbound right-turn lane. Also, consideration could be given

to constructing an additional lane along International Boulevard (SR

99) to provide additional relief at this intersection.

• Additional Init_atSves Fo_ Red_cinq Air Pollutants within the A_rmort

Area -- The Port continues to support the air quality initiatives

which have been enacted in the Puget Sound Region to improve air
quality. The Port is also committed to reducing emissions from

various sources at the Airport. On-going considerations have focused

on reducing the number of vehicles accessing the airport by providing
alternatives to single-occupancy vehicle access to and from the

Airport. Other actions have addressed motor vehicle idling along the

terminal curbfront. Airport staff monitor access and idling by
taxis, limousines, and buses within the terminal area.

Water quality and hydrology

Changing the Airport's landscape, as would happen with the proposed
Master Plan Update alternatives, could affect the hydrology of the

airport area as well as the downstream systems. Alternatives 2, 3, and
4 ('With Project" ) would include earthwork and the addition of

impervious land surface area. This decreases the amount of rainfall

infiltrating the soil and increases stormwater runoff flow rates and
volumes.

Preliminary estimates indicated that 61 acre-feet of new on-site

detention storage would be required for the proposed developed areas

that drain to Miller Creek, and 31 acre-feet of storage for areas
draining to Des Moines Creek. These detention volumes would attenuate

peak runoff rates from the Airport to provide protection from
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downstream flooding for storms having up to a 100-year return period.

New impervious areas would increase annual runoff volumes to Miller
Creek by 6 to 8 percent and volumes to Des Moines Creek by 1 to 2

percent. Most of the additional volume would flow T_trough the
downstream systems at rates that have low erosion potential. Higher
runoff volumes could be partially offset by stormwater infiltration
where on-site soils are suitable.

Although pollutant loading will increase somewhat because of greater
amounts of stormwater runoff associated with the "With Project"
alternatives, compliance with mitigation" requirements is expected to

prevent significant pollution or degradation of surface and groundwater
resources.

The following stormwater management mitigation could be considered,

along with other actions that basin planning determines would mitigate

the impacts of the proposed improvements:

• Provide stormwater detention for construction and operation of new

on-site development.

• Design stormwater facility outlets to reduce channel scouring,
sedimentation and erosion, and improve water quality.

• Maintain existing and proposed new stormwater facilities.

• Tyee pond could be relocated and enlarged as part of the SASA.

• Effective erosion and sedimentation control could be achieved by

using a system of erosion controls (e.g., mulching, silt fencing,
sediment basins, and check dams) that are properly applied,

installed, and maintained.

• Use of Best Management Practices at construction sites, such as spill

containment areas and phasing of construction activities (to minimize

the amount of disturbed and exposed areas) also could prevent or

- reduce potential impacts on surface water and groundwater quality.

• Temporary and permanent terraces could be used for fillslopes and
cutslopes wherever possible because they reduce sheet and rill

erosion. Terraces reduce slope length, reducing potential rill

development and surface erosion. Terraces also increase deposition,
reducing transport of eroded materials from construction sites.

The Port of Seattle's National Pollutant Discharge Elimination System

(NPDES) permit requires the Port to prepare several plans and to carry
out several studies to identify pollutants coming from the Airport, and

to prevent and control potential operational impacts on surface and

groundwater resources from industrial wastewater system (IWS) and storm
drainage system (SDS) discharges.

Additional mitigation for potential operational impacts to surface

water quality could be considered depending on the results of the

stream monitoring study and the effects of Airport stormwater runoff on
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Miller and Des Moines Creeks. Potential additional mitigation that
could be considered includes use of alternative, FAA-approved runway

anti-icing chemicals (e.g., calcium magnesium acetate and sodium

formate) or diversion of runway runoff to the IWS during anti-icing
events. The latter option is being evaluated as part of ongoing IWS

engineering study, which includes capital improvements to increase the
treatment efficiency and capacity of the IWS treatment plant.

Basin planning is another method for investigating mitigation of water

quality impacts on Miller and Des Moines Creeks and Puget Sound from
Airport and urban runoff. Although the Airport affects relatively
small proportions of both the Miller and Des Moines Creek drainage
basins (approximately 5 and 30 percent, respectively), activities on
these areas could significantly affect these drainages. The Port of
Seattle is actively participating in basin planning activities in the
Miller and Des Moines Creek basins with local jurisdictions, including

King County and the cities of Des Moines, Normandy Park, SeaTac, and
Burien.

Wetlands

Wetland investigations of the airport area identified almost 150 acres
of wetland. The Master Plan Update alternatives at Sea-Tac Airport
would affect areas of these wetlands through placement of fill

material, grading, removal of existing vegetation, and changes in
hydrologic regimes as a result of increased impervious surface area and
stormwater management system restructuring.

Alternative Wetland Impacts
Aft 1 (Do-Nothing) 1.7 acres
"With Project _ (Alt. 2, 3, 4):

8,500 ft runway 10.37 acres
7,500 ft runway 9.43 acres
7,000 ft runway 9.62 acres

- Source: Shapiro & Associates. 1995

The amount and location of wetlands disrupted by the "With Project"
alternatives will be determined by how much earth is excavated from the
on-site borrow locations.

The Port will avoid adverse impacts where possible (e.g., use of off-
site fill to avoid wetland impact in Borrow Area 8), and will minimize
impacts by using Best Management Practices (BMP) during construction
and operation of the proposed improvements. However, if the minimum
use of on-site material occurs, maximum off-site truck trips will
result as well as possible increased cost of construction.

After extensive study, including investigation of over i00 individual

parcels, the Port has selected a preferred wetland mitigation site in
the lower Green River Valley. Mitigation for impacts on wetlands at
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the Airport, within the watershed where the impacts may occur, is not
feasible for three reasons: (1) the majority of the area surrounding

the Airport is developed, and not enough land area exists in the
watershed to create compensatory mitigation wetlands, (2) much of the

undeveloped land in the watersheds is existing wetland, or land
unsuitable for wetland mitigation due to topographic (moderate to

steeply sloping) or hydrologic (lack of sufficient water) conditions,

and (3) the FAA guidelines strongly recommend that airports do not have
"wildlife attractions" within 10,000 feet of the edge of any active jet

runway. For these reasons, the Port proposes to conduct wetland

mitigation outside of the watershed where these constraints do not
exist.

The selected site, located in the Green River watershed, is a 69 acre

parcel of land slightly south of S. 277th Street and east of Auburn

Way. The undeveloped parcel currently supports a mix of upland pasture
grasses and forbs that are common to abandoned agricultural land in the

Puget Sound Region. Approximately 4.3 acres of reed canarygrass-
dominated wetland was delineated at the site.

Floodplains

Construction and operation of the proposed Master Plan Update actions

could significantly reduce the lO0-year floodplain area and flood

storage capacity, increase volumes of stormwater runoff and peak flows,

and increase flooding potential in downstream areas on both Miller and
Des Moines Creeks. However, flow modeling results using detention

requirements for the new development show that the actions will not

increase peak flows or potential flooding in downstream areas of Miller
or Des Moines Creek.

Mitigation will include adherence to floodplain development standards

and floodway management requirements of the FAA and Washington State

Department of Ecology. Compensatory mitigation is required by state

law for any proposed filling of 100-year floodplain so as to achieve no

net loss in flood storage capacity and to prevent an increased risk of

loss of human life or property damage.

compensatory mitigation for floodplain impacts near the northwest

corner of the proposed new parallel runway has been incorporated into
the stream relocation design. The stream mitigation design, which was

developed in cooperation with several resources agencies, including the

U.S. Army Corps of Engineers, would create an equivalent amount of

floodplain storage -- so no net loss of flood storage capacity or

increased risk of loss of human life or property damage would result.

Surface transportation

Continued regional population growth will impact the surface

transportation system in the vicinity of Sea-Tac Airport regardless of

the improvements undertaken at the Airport. The analysis prepared for

the EIS showed that many of the existing roadways are experiencing
significant congestion and low levels of service. These conditions are

likely to increase in the future as the population of the region grows.
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The proposed improvements will decrease the levels of service at a
number of locaUions.

Mitigation will be considered for the adverse impacts that would occur
with the Master Plan Update actions. An adverse impact is defined as

a significant degradation in level of service (reducing the level of
service) compared to the Do-Nothing alternative. The mitigation
measures discussed in the EIS should be sufficient to alleviate the

significant adverse impacts caused by proposed Master Plan Update
actions.

Because of the uncertainty of the proposed extension of SR 509 and

South Access, as well as the public acceptance and use of high and

higher occupancy vehicles and the impact of regional traffic on airport
area roadways, the Port will continue to participate in cooperative

planning with State and local officials to address its respective share

of surface transportation impacts. Mitigation actions that are

expected to be addressed in continued mitigation planning include the
following associated with the Preferred Alternative:

North unit terminal alternative (with state route 509). The following

locations were identified in the EIS for possible mitigation:

• International Boulevard (State Route 99) and South 160th Street

• International Boulevard (State Route 99) and South 170th Street

• Air Cargo Road and Southbound Airport Expressway Ramps; Air Cargo
Road and South 170th Street; Northbound Airport Expressway Ramps and
South 170th Street

• Northbound Interstate 405 On-Ramp from Southbound Interstate 5

North Unit Terminal A1ternat_ve (Without State Rouge 509).

• International Boulevard (State Route 99) and South 160th Street
P

• International Boulevard (State Route 99) and South 170th Street

• International Boulevard (State Route 99) and South 188th Street

• International Boulevard (State Route 99) and South 200th Street

• 28th/24th Avenue South and South 200th Street

• Military Road South and South 200th Street/Southbound Interstate 5
Ramps

• Military Road South and Northbound Interstate 5 Ramps

• Air Cargo Road and Southbound Airport Expressway Ramps; Air Cargo

Road and South iT0th Street; Northbound Airport Expressway Ramps and
South 170th Street

• Northbound Interstate 405 On-Ramp from Southbound Interstate 5
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Plants and animals (biotic commmities)

Construction and operation of the dependent parallel runway would have
some adverse effects on fishery and aquatic resources of Miller and Des
Moines Creeks and Puget Sound. About 3,700 feet of Miller Creek and
its tributaries would require realignment and relocation to complete
the runway. About 200 feet of Des Moines Creek would require
relocation due to the 600 ft extension of Runway 34R. About 2,200 feet
of open channel on Des Moines Creek would require relocation due to the
South Aviation Support Area (SASA). The 200-foot section of Des Moines
Creek that would be affected by the extension of Runway 34R is within
the area that would be realigned as mitigation for SASA. Proposed
mitigation would reduce potential impacts on the hydrology, water
quality, and aquatic habitat and biota of the two creeks and Puget
Sound.

Endangered species of flora and fauna

No significant impacts on threatened and endangered species are
expected as a result of the proposed Master Plan Update Alternatives.

Public services and utilities

Public services and utilities would require minor changes based on the
residences, businesses, and facilities displaced by development. Major
utilities that would be relocated or protected in-place are the
Southwest Suburban Sewer District, Miller Creek Interceptor, Seattle
Water Department trunk line, Puget Power third electrical service
metering point, and US West trunk lines entering at S. 176th Street.
A variety of existing utility services, both on the Airport and off the
Airport, would be abandoned.

Earth

Project construction and operation (including clearing, grading,
excavation, and fill placement) are evaluated and potential mitigation

- measures identified. The Master Plan Update alternatives would require
the movement of the following quantities of earth:

Million Cubic Yards

Alternative i (Do-Nothing) 2.4
Alternative 2 23
Alternative 3 23
Alternative 4 23

Note: Alternatives 2, 3 and 4 assume a new parallel runway with a
length up to 8,500 feet, located 2,500 ft west of Runway 16L/34R. The
Do-Nothing includes the development of the South Aviation Support
(SASA) and Des Moines Creek Technology Campus.

Of the 23 million cubic yards of fill needed, about 17.25 million cubic

yards would be needed for an 8,500-foot new parallel runway.
Preliminary investigations indicate that all of the required fill could
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be obtained from a combination of Port of Seattle-owned property and
off-site borrow sources.

Two seismic hazard areas have been identified by the City of SeaTac on

the site of the proposed new parallel runway. They are small areas of

shallow, loose sediment that likely would liquefy during a seismic

event. During construction this sediment would be removed and replaced

with compacted fill.

Erosion of exposed soils in areas of excavation, fill, and stockpile

would occur during construction. The amount of erosion would depend on

the design and implementation of an Erosion and Sedimentation Control
Plan.

Solid waste

Solid waste is composed of solid and semi-solid waste, including such

things as garbage, rubbish, metal, paper, plastic, and wood. Based on
the analysis of solid waste conditions, and the impacts of the Master

Plan Update alternatives, no significant impacts on solid waste

generation and disposal are expected.

Hazardous waste

Operations at the Airport by the Port and airport tenants involve the
storage and use of hazardous materials and the generation of hazardous

wastes. Fifty-one potential or known hazardous substance sites exist
on the Airport property and in the vicinity of the Sea-Tac Airport.
Eleven of those sites are located in the area where a new parallel

runway would be completed, and one is located in the proposed SASA
Area. Sites located west of the Airport, and those located on Port of

Seattle (POS) property, have the potential to be most affected by the
Master Plan Update alternatives.

Mitigation for potential construction-related hazards include

developing a Spill Prevention, Control, and Countermeasures Plan

(sPCCP) outlining procedures for transport, storage, and handling of
hazardous materials, and a Hazardous Substances Management and

Contingency Plan outlining procedures for removal, storage,

transportation, and disposal of hazardous wastes. All federal, state,

and applicable local rules and guidelines for handling and disposal of
hazardous substances would be followed.

Energy supply and natural resources

The proposed "With Project" alternatives (Alternative 2, 3 and 4) are

expected to increase in annual energy usage seven to nine percent over

the Do-Nothing (Alternative 1). All suppliers of these natural

resources have indicated the capability of serving the increased
demand.
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Construction

As discussed in the Final Master Plan update EIS (Chapter IV, Section

23), the transpor _c of fill material to the airport could have adverse
environmental impacts, e.g., impacts on surface transportation and

impacts on properties near the construction sites. In an effort to
mitigate such impacts, Interim Fill Material Transport Guidelines will

be prepared relating to the acquisition of free or low cost fill
material to hauled by trucks and placed on existing airport property as
authorized in Resolution 3212, As Amended. The Interim Guidelines
should include a process for designating preferred haul routes and

specific conditions such as hours of opera_ions, traffic control
changes, and route mitigation. Depending upon the selected
contractor(s) haul routes, such controls could include: provisions that
restrict truck traffic during AM and PM peak periods; provisions that

require the contractor to cover all loads to reduce debris and dust
loss from the transport activities; and provisions for street cleaning

and pavement repairs during the construction process. The Interim
Guidelines are intended to govern the initial stages of acquisition and

placement of fill material at the airport, and they will remain in
effect until completion of the Construction and Earthwork Management
Plan referenced below.

A Construction and Earthwork Management Plan would be prepared to
govern the acquisition and placement of fill material for Master Plan
Update development actions. It is intended that this Plan would
replace the Interim Guidelines described above and would be more
comprehensive in addressing the means by which fill material will be
transported to the airport. In addition to the transport matters
covered by the Interim Guidelines referenced above, the Plan should
address the methods selected for acquiring and transpor_cing fill
material to the airport development sites. The Plan's contents will
depend on the methods ultimately selected and may include such topics
as construction of temporary access ramps and roads, shoreline dock
facilities, conveyor systems, and/or rail facilities.

- Because of the social disruption that would occur in the general
vicinity of the proposed new runway construction, construction
mitigation acquisition will be considered. This acquisition could
include about 70 residential and commercial properties located east of
Des Moines Memorial Drive between SR 509 and SR 518.

To minimize the fugitive dust transport, unpaved roads and inactive
portions of the construction site will be watered (achieving a 50
percent reduction in dust) or chemically stabilized (achieving an 80
percent reduction) during dry periods.

Construction impacts are short-term and temporary. Provisions of FAA
Advisory Circular 150/5370-10, "Standards for Specifying Construction
of Airports," will be incorporated into construction specifications.
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Aesthetics and urban design

The proposed "With Project" alternative will change the visual
character of the area. Adherence to applicable design and landscaping
standards can ensure that this impact would not be adverse.

Assumption regarding airport activity levels with
and without the new runway

It was assumed in the Airport Master Plan Update EIS that the number of

passengers and flight operations would be the same regardless of
whether the new runway is built. Some commentors on the Draft EIS

questioned this assumption, suggesting that increasing delay at the
airport will result in slower growth in flight operations than would
occur with the development of the new runway. These commentors argued
that the Draft EIS was inadequate because it compared the potential

impacts of the new runway to a "do nothing" alternative that was not
accurate. In preparing the Final EIS, the FAA and Port responded to

these questions/arguments in two ways.

First, the relationship between increasing delay and the forecast
demand was reviewed and discussed in the Final EIS. When the aviation
demand forecast model was developed for the Master Plan Update, an
effort was made to create a model that would explain the past changes
in air travel demand. The model demonstrated that changes in origin
and destination (O&D) enplanements at the airport are a result of

changes in regional population, income, and average air fares.
Regional forecasts for the Puget Sound area, prepared by the Puget
Sound Regional Council and others, project that population and income
in the Region will increase during the planning period. Average air
fares are not expected to increase to an extent significant enough to
dampen substantially the anticipated increase in aviation demand.
Therefore, the forecasts predict that aviation demand will increase in
the future.

The Flight Plan study concluded that the annual service volume of the
. existing airfield at Sea-Tac is about 380,000 annual operations, based

on acceptable levels of aircraft delay. (In 1995, there were about
386,000 operations at Sea-Tac.) However, the study also concluded that
it is possible for more than 380,000 operations to occur at Sea-Tac in
a year, by expanding operations into the late evening and early morning
hours and by accepting increased average delay, up to a theoretical

capacity of 460,000 operations per year. For a number of reasons, it
is the professional judgment of the FAA, the Port and its technical
consultants that the increasing delay will not result in an overall
level of aviation activity significantly different from that which
would occur with the new runway during the planning horizon of the
Master Plan Update (through 2020). Even without the new runway, the
increases in regional population and income will result in increased
operations at Sea-Tac because, among other reasons, there are no
acceptable alternatives.

However, in the event this forecast is inaccurate, an analysis was
conducted for the Final EIS that considered the potential differences
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in impacts if the increasing congestion and delay results in reduced
aviation demand. As described on pages R-5 through R-18 in Appendix R,
a scenario was considered in which aviation demand grows at rates 15%
lower than that predicted in the Master Plan Update forecast. This

analysis demonstrated that the impacts of this Do-Nothing scenario
would be different from (and in most areas would be less than or occur
later than) the impacts of the With Project alternatives.

More specifically, this analysis showed that fewer residences would be
included in the DNL 65 noise contours and the quantity of air

pollutants would be less, which is the logical result of fewer flight
operations and less surface transportation to and from the airport.
Impacts in other areas, including wetlands, stream relocations,
floodplain impacts, property acquisitions, socio-economic impacts, and
earth/fill material, would be delayed or non-existent as the
construction of the new runway is delayed or abandoned. These

differences provide a basis for comparison with the proposed action and
have been considered by the Commission in reaching its decision to

adopt Resolution 3212, As Amended. Even if the impacts of the "do
nothing" alternative are less, the Commission has concluded that
approval of the Master Plan Update and development of the new runway is
necessary and appropriate.

5. The Commission's Decisions: A Ba_ancinq of MultiPle
Considerations.

In reaching the decisions embodied in Resolution 3212, As Amended, the
Port Commission has considered a wide range of issues including, among
others: (i) the need for improvements to meet the Region's growing
aviation demand; (ii) the alternatives for meeting this demand
including supplemental and replacement airports, demand/system
management, high speed ground transportation, new air navigation and
airplane technologies, and alternative configurations of a new runway
and other new facilities at Sea-Tac airport; (iii) the environmental
impacts of the various alternatives as documented in the Flight Plan
and Master Plan Update EISs; and (iv) costs and related financial

- issues.

The Port has considered the potential environmental impacts of the
alternative courses of action and the possible mitigating measures
available to lessen or eliminate such impacts. In most cases, it is
possible to mitigate potential environmental impacts to an acceptable
level. For example, construction of the new runway will require
filling of wetlands and relocation of a creek. But through careful
planning, replacement wetlands and a relocated creek will be developed
in a manner that replaces most if not all the important attributes of
the affected areas. In some instances, however, there are unavoidable

impacts that cannot be completely mitigated, requiring the Port
Commission to balance the need for improvements and other
considerations against the potential environmental impacts. The
environmental impacts of a proposal, as documented in an EIS, represent

one of many factors that must be considered and balanced by the
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decisionmakers. This balancing judgment is recognized as necessary and

appropriate in the state SEPA regulations which provide as follows:

SEPA contemplates that the general welfare, social,
economic, and other requirements and essential
considerations of state policy will be taken into
account in weighing and balancing alternatives and
in making final decisions .... [T]he environmental
impact statement is not required to evaluate and
document all of the possible effects and
considerations of a decision or to contain the

balancing judgments that must ultimately be made by
the decisionmakers. Rather, an environmental
impact statement analyzes environmental impacts and
must be used by agency decisionmakers, along with
other relevant considerations or documents, in

making final decisions on a proposal. The EIS
provides a basis upon which the responsible agency
and officials can make the balancing judgment
mandated by SEPA ...

WAC 197-11-448 (1). In enacting Resolution 3212, As Amended, the
Commission has determined, on balance, that the adoption of the Master

Plan Update and the development of a new dependent air carrier runway
is a necessary and reasonable decision in the best interests of the
Puget Sound Region.
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SECTION 1
INTRODUCTION

BACKGROUND

- The genesis of the Seattle-Tacoma International "prepare a comprehensive Airport Master Plan
Airport (Sea-Tac) Master Plan Update was the [Update] for the airside, terminal, and landside
"Comprehensive Planning Review" conducted in facilities needed at Sea-Tac to meet air travel

.... 1988. This ten month program evaluated the demand to the year 2020 and beyond."
1985 Airport Master Plan as well as several Specifically, the master plan update study must
other related planning studies. The conclusions fulfill each of the relevant objectives stated in
of this analysis, as well as the results of the Port Resolution 3125. These are as follows:
Puget Sound Regional Council's 1988 Regional
Airport System Plan, led the Port of Seattle • Design a mechanism and process to

v_ Commissioners to formally acknowledge that promote [land use and community] compat-
Sea-Tat would reach runway saturation near the ibility through improved coordination,
turn of the century. In response to this communication and involvement.
challenge, the Commissioners, and the Puget
Sound Council of Governments (now Puget • In addition to the third runway studies,
Sound Regional Council), entered into a three- include a reconsideration of a fast rail
year planning effort known as the "Flight Plan" system together with diversion of all cargo
project, carriers.

The purpose of Flight Plan was to develop a • Fully explore the impacts of peak period
regional airport system, that would meet the pricing and other demand management
aeronautical needs of the region to the year techniques.
2020 and beyond. In the third phase of Flight
Plan, alternative airport systems were evaluated. • Explore land acquisition and redevelopment

.. In the end, the 39-member Puget Sound to compatible uses.
Regional Air Transportation Committee
(PSATC) chose as its preferred alternative the • Attenuate airport noise through the use of
construction of a new runway at Sea-Tac and berms and barriers.
development of two reliever satellite airports.
This ultimately led to the adoption by the Port • Promote aggressive on-airport emission
of Resolution No. 3125, which directed that a reductions.
new runway for Sea-Tac be examined in detail.
Subsequently, a planning team led by P&D • Promote regional transit and reduction in
Aviation was selected for an Airport Master use of automobiles.
Plan Update and began work on December 3,
1993. • Improve the aesthetic appearance of the

airport boundary.
-- PROJECT OBJECTIVES

• Develop a comprehensive stormwater
The overall objective of this project is to management plan.

1-1
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SCOPE OF STUDY • Financial Planning. A comprehensive
financial plan and implementation strategy

The first assignment of the Airport Master Plan must be developed to maximize the Port's
Update study was the development of a detailed ability to fund needed capital improvement
scope of work designed to fulfill the project projects.
objectives. The final scope of work, prepared
on December 2, 1993, contains forty-five work • Part 150 Issues. The Noise Mediation
tasks (Table 1-1). The detailed scope of work Agreement resulted in substantial noise
is contained in Technical Report No. 1, Scope reduction programs, now being imple-
of Work. merited. This agreement plays a vital role

in existing and future planning efforts at the
The primary issues addressed in the scope of airport and has been incorporated into the
work include: recently completed FAR Part 150 Study

1993 Amendments. However, those
• Forecasts. The master plan update and amendments did not consider the

related Environmental Impact Statement and implementation of a third runway, and thus
FAA Part 150 Study must be based on a the Noise Exposure Maps that were
reliable and generally accepted set of generated in the study will require updating
forecasts, to consider the third runway option.

• Airside Evaluations. An important • Process. Public involvement in the
component of the study is the analysis of a planning process is an important element of
new dependent parallel (minimum runway the Airport Master Plan Update. The
separation of 2,500 feet) runway. The public involvement program developed for
Airspace Update Study and the FAA the study will allow for better understanding
Airport Capacity Enhancement Task Force of the sentiments in the surrounding
both determined that a substantial capacity communities and constructively involve the
improvement can be achieved by construct- public in focused workshops for the project.
ing a new parallel dependent runway. Elements of the public involvement program

include workshops, public opinion surveys,
• Terminal Evaluations. A key issue in the and dissemination of project information

terminal development is to achieve a through newsletters and technical reports
balance between added terminal capacity prepared during the study.
and additions to airside and landside

capacity. Curb frontage, roadway and STUDY SCHEDULE AND
automobileparking are critical components. DOCUMENTA T/ON

• Multi-Modal Evaluations. There is The Airport Master Plan Update is scheduledto
considerable interest at the Federal, State be completed in December 1995. During 1994,
and local levels of government to forecasts will be prepared, facility requirements
development inter-modal transportation will be developed and individual options for
systems that are economically efficient and accommodating projected needs will be
improve air quality and reduce airport evaluated. In 1995, option "packages" will be
congestion, developed and evaluated and concurrently an

Environmental Impact Statement will be prepared.
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- The following documentsare scheduledto be PLANNING TEAM COMPOSITION
delivered to the Port during the courseof the
project: The Master Planning Team led by P&D

- Aviation consists of eight firms which are listed

• Technical Report No. 1, Final Work Scope below with their key responsibilities:

- • Project Brochure • P&D Aviation Project Management,
Forecasts and Facility Requirements, Airside

• Technical Report No. 2, Public Involvement Planning, Ground Access Planning, Overall
Program Development Report Airport Master Planning and Coordination

• Technical Report No. 3, Planning History • O'Neill & Company- Public Involvement
and Study Relationships

• Parsons Brinckerhoff - Multi-Modal

• Technical Report No. 4, Facilities Inventory Transportation Evaluations

• Technical Report No. 5A, Preliminary • Thompson Consultants International-
Forecast Report Terminal Planning

• Technical Report No. 5B, Final Forecast • Barnard Dunkelberg & Company- Part
Report 150 Integration

• Technical Report No. 6A, Preliminary • Bark & Associates - Financial Planning
Airside Report

• Murase Associates Airport
• TechnicalReport No. 6B, Demand,Capacity Beautification,LandscapeArchitecture

• Requirements
• Mestre Grave Associates - Aircraft Noise

• Technical Report No. 7, Options Evaluation Impacts
Report

CONTENTS OF THIS REPORT
• Demand Management Report

Section 2 of this report contains summaries of
• Technical Report No. 8, "Package" Evalu- recent planning studies related to Sea-Tac

ations Report Airport and the surrounding communities. An
understanding of the findings and recommenda-

• Technical Report No. 9, Draft of Master tions of these past studies and how each relates
Plan Update Final Report to the development of future plans for Sea-Tac

is important for the preparation of the Airport
• Airport Layout Plan Set Master Plan Update.

• Final Report
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SEATTLE TACOMA INTERNATIONAL AIRPORT

SECTION 2
PLANNING HISTORY AND STUD Y RELATIONSHIP

PURPOSE

Technical Report No. 3, Sea-Tac Airport Airport. Limited operations began in 1944 and
- Planning History and Study Relationships, by 1948, Northwest Orient Airlines and Western

summarizes recent Port of Seattle plans and Airlines offered regular commercial service.
studies related to the Seattle-Tacoma On opening day, the airport had four runways.

- International Airport Master Plan Update. It The main runway was oriented north/south and
also discusses related local, regional, and state cross-wind runways were oriented east/west,
transportation and land use plans. The purpose southeast/northwest, and southwest/northeast.
of Report No. 3 is to document studies which The original passenger terminal was completed
will serve as inputs to the Master Plan Update in 1949.
and to define the planning and community

_- context in which the airport operates. Over time, numerous improvements were made
to Sea-Tat Airport and the facility grew to more

The Airport Master Plan Update will combine than 2,500 acres. Improvements included
. existing airport plans with new planning work to lengthening of the main runway and

create a comprehensive picture of the future of construction of a second north-south parallel
" Sea-Tac Airport. It will provide the Port with runway, new taxiways, and additional

a framework for developing Sea-Tac to the year navigation aids. Cargo, maintenance, and fire
2020 and will facilitate continued land use facilities were also built. A chronology of
compatibility planning efforts of airport airport developments is included in Appendix A.
communities and the airport. A brief discussion of airport developments

follows.
.... BACKGROUND OF AIRPORT

DEVELOPMENTS Between 1959 and 1970, extensive additions and
improvements were made to the passenger

_ Seattle-Tacoma International Airport (Sea-Tac) terminal. Included were four new concourses
is the primary air transportation hub of and improvements to the lobby, restaurant,
Washington State and the Northwest United shops, and cocktail lounge.
States. Located 12 miles south of downtown
Seattle, Sea-Tat is the only airport with From 1967 to 1973, Sea-Tac underwent a major
scheduled airline service in the Central Puget enhancement. Additions included the second

_ Sound Region (King, Pierce, Snohomish, and parallel runway, north and south satellite
Kitsap Counties). Figure 1 shows the airport terminals, a passenger subway to link the
location, satellites to the main terminal, the north airport

access freeway, and an eight-story parking
In 1942, the Port of Seattle Commission voted garage. During this time, the airport terminal
to assume responsibility for a new major airport drives were separated into upper and lower
to serve the residents of the Central Puget levels for departing and arriving passengers.

- Sound Region. The Port acquired nine-hundred
and six acres and in 1943 officially broke In 1976, the Port of Seattle and King County
ground for what was then called the Bow Lake adopted the Sea-Tac Communities Plan to guide
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SEATTLE TACOMA INTERNATIONAL AIRPORT

development of the airport and the surrounding Program is to update existing plans and to
neighborhoods. Several community and airport conduct new planning for key areas of the

_ compatibility studies have been completed since airport. Plans will be assembled into a
then. comprehensive picture of the range of facilities

needed to keep Sea-Tac Airport operating
Following federal deregulation of the airlines in efficiently to the year 2020. A main goal of the

- 1978, the number of airlines using Sea-Tac Master Plan Update is to balance the airside,
doubled. This lead to increased demand for landside, and ground access facilities and to
ticketing counters, baggage claim space, and ensure a logical overall development of the
aircraft gates. International flights also airport. A primary component of the work is to
increased and the Federal Inspection Services identify and evaluate options for adding a new
(customs) facilities in the South Satellite were runway. In addition, the study will examine

-- upgraded in 1983. improvements that would be needed whether a
new runway is built or not.

In 1992, the airport "First Class Upgrade" was
- completed. Included were major passenger Two additional studies are being prepared as

concourse renovations which added six new part of the Master Plan Update Program. These
aircraft gates, expansion of the parking garage are: 1) Preliminary Engineering for a New

.... from 4,500 to 8,000 spaces, new short-term Dependent Runway, and 2) an Environmental
metered parking, and a pick-up/drop-off plata in Impact Statement (EIS) on the Master Plan.
the garage.

The Preliminary Engineering Study is being
AIRPORT MASTER PLAN UPDATE conducted by the Port of Seattle to develop
PROGRAM baseline concepts for a new runway at Sea-Tac

Airport. HNTB Corporation is the lead
The last Master Plan Update for Seattle-Tacoma consultant. The Study will provide background

•_ International Airport was finished in September technical data for the development of airfield
1985. In the following years, Sea-Tac options in the Airport Master Plan Update. It

.... experienced greater-than-anticipated growth in will also provide the necessary background
_ aircraft operations. The Master Plan forecasted information needed to analyze the impacts of a

295,500 aircraft operations for the year 2005. new runway in the EIS. Included will be
This level was reached by 1988, and in 1993, development of conceptual airfield layouts,

__ Sea-Tac served 339,000 operations. Recent assessment of general on and off-site
studies indicate continued strong increases in air construction impacts, identification of fill
travel at Sea-Tac over the next thirty years and material quantities and potential sources,

_ have identified an existing bad weather capacity identification of property acquisition
shortfall for the airfield. In response, the Port requirements, and preparation of a conceptual
of Seattle has participated in regional airport construction schedule and order-of-magnitude
planning efforts and conducted specific planning cost estimates. The study will be completed in
for many areas of the airport including the 1994. More-detailed engineering studies willbe
passenger terminal, airfield, cargo facilities, needed before a runway could be built.
ground access system, and other support

- facilities. The Federal Aviation Administration (FAA) has
the lead in preparing the Environmental Impact

The purpose of the Airport Master Plan Update Statement (EIS) for the Airport Master Plan
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Update. The Port of Seattle will administer the traveling public and to promote trade by
consultant contract and provide day-to-day accommodating the air transportation needs of
project management services. A Memorandum the region." The Update was prepared to guide
of Understanding 0VlOU) between the two development of the airport over a twenty-year
agencies outlines their roles and responsibilities, planning horizon based on a forecast of 21
Landrum and Brown is the lead consultant, million annual passengers and 295,000 aircraft

operations by the year 2003. A key assumption
The EIS will evaluate the cumulative range of of the plan was that the existing two runways
impacts for the conceptual plans developed in would be able to accommodate this demand and
the Airport Master Plan. It will also identify a that new runways would not be needed during
comprehensive approach for mitigating those the 20-year planning horizon.
impacts. In addition, the EIS will evaluate in
detail the specific impacts and potential The Update focused on accommodating
mitigation measures for a new runway. The passenger terminal and air cargo facility needs.
Final EIS is scheduled to be available at the end It included recommendations to extend
of 1995 prior to the adoption of a final Airport Concourse A and the North and South Satellites
Master Plan. to provide for up to 94 total aircraft gate

positions. These extensions would require
PLANS AND PROJECTS RELATED TO relocation of the aircraft line maintenance
THE AIRPORT MASTER PLAN UPDATE hangars south of the terminal complex. The

plan identified the west side of the airfield and
Recent plans prepared for Sea-Tat Airport will the existing northeast cargo area as potential
form the foundation for the Airport Master Plan locations for future cargo and maintenance
Update. Following is a discussion of major facilities. To improve passenger circulation, the
planning efforts by the Port of Seattle and plan recommended widening both concourses B
others to be considered in the Update. They are and C. Further recommendations included
organized by the following categories: I) adding lanes to the upper and lower automobile
Airfield and Airspace; 2) Terminal, Cargo, and access drives, adding north and south wings to
Maintenance Facilities; 3) Ground Access and the parking garage, and constructing a shuttle
Land Use; and 4) Noise and Other bus plaza on the third floor of the garage.
Environment. Studies are presented
chronologically within each category. Local, Comprehensive Planning Review and
regional, and stateplansare discussedin a later Airspace Update Study
section. Earlier Planning Studies are listed in Port of Seattle (P&D Technologies), December,
Appendix B. 1988

Airfield and Airst_ace The purpose of the Planning Review Study was
to assess the validity of previous plans

Airport Master Plan Update, 1985 developed for Sea-Tat in light of air travel
Port of Seattle (Peat Marwick and TRA), growth levels not previously anticipated and
September, 1985 other changing conditions at the airport. The

results of the assessments were used to develop
The underlying premise of the 1985 Sea-Tac a strategy for preparing a comprehensive plan
Airport Master Plan Update was that "the for the airport. The Airspace Update Study was
primary role of the Airport is to serve the prepared at the same time and provided
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- technical data on airside capacity and demand problem was that in periods of high demand, as
forecasts for use in the Comprehensive Planning weather conditions improved, the high-altitude
Review. route structure and holding airspace was

- configured in such a way that the Seattle Air

The Planning Review concluded that Sea-Tac Route Traffic Control Center (ARTCC) could
plans were adequate for current and near-future not increase the aircraft arrival rate in a timely

- requirements, except in the area of airfield and efficient fashion. It could take up to thirty
capacity. Previous plans, including the 1985 minutes for the ARTCC to substantially increase
Master Plan Update, had not indicated a need the metered arrival rate, resulting in up to 20
for new runway capacity. The Planning lost arrival opportunities. The study examined
Review, however, identified that passenger and the efficiency and safety of thirteen alternative
aircraftoperationsgrowth had exceeded airspaceandarrival/departureprocedureplans.
previousforecastsandthattheexistingrunways The recommended plan involvedrouting
wouldnotbcadequatetomcctdemand pastthe arrivingaircraftoverone offourfixedpoints
year2000. (generallysoutheast,southwest,northwest,and

northeast).Thissolution,commonly calledthe

Inadditiontoincreasingairfieldcapacity,the Four-PostPlan,providedsymmetricalarrival
PlanningReviewrecommendedexpansionofthe capacity(56 - 60 landings)regardlessof the
passengerterminaland implementationofthe directionoflandingandallowedforthefilling
1987 LandsideAccessProgram to improve of everyarrivalopportunityor slotwithan
automobile access to the airport. Continued aircraft. The Four-Post Plan was put into
study of a south access roadway to the airport operation in April, 1990.
was also identified as a high priority. In a
departure from the 1985 Master Plan Update, Airport Capacity Enhancement Plan
the Planning Review recommended that airline Federal Aviation Administration and Port of
hangars and other facilities that would be Seattle, June, 1991
impacted by passenger terminal expansion be
moved to a new development south of the The Capacity Enhancement Plan was a technical
airport rather than to the west side of the evaluation of options for improving airfield
airfield. To deal with increasing community capacity and reducing operational delay at Sea-
concerns with aircraft noise, The Planning Tac Airport. Options examined included
Review also recommended that the Port of improved taxiways, additional or upgraded
Seattle proceed with a mediation process for navigation aids, a new commuter runway, a new
managing aircraft noise at Sea-Tat. dependent runway, a new independent runway,

and demand management. The hourly and

Air Space Study (Four-Post Plan): Seattle annual capacity constraints of the existing
.... Arrival and Departure Routes; Simulation, airfield and the aircraft delay savings from

Analysis, and Recommendations implementing each of the options were also
Federal Aviation Administration, Seattle- studied. Capacity with a delay of four minutes
Tacoma Tower, 1989 per aircraft was identified as 61 arrivals per

hour.

The objective of the study was to identify ways
- to reduce aircraft delays at Sea-Tac Airport Total aircraft delay was analyzed for a baseline

caused by airspace constraints (constraints other of 320,000 aircraft operations per year and for
than the actual capacity of the airfield). The future operations of 390,000 and 425,000 per
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year. The Airfield Delay Simulation Model currently preparing an update to the Sea-Tac
(ADSIM) and Runway Delay Simulation Model Capacity Enhancement Plan. FAA will use the
(RDSIM) were used in the analysis. Terminal Airspace Model (SIMMOD) to study

capacity and delay of a range of airfield and
The Plan identified an existing bad weather airspace improvements including reassessment
arrival capacity problem at Sea-Tac. Weather of the f'mdings of the 1991 Enhancement Plan.
conditions over the course of a typical year The Update is scheduled to be completed by fall
were identified as follows: of 1994 and will provide useful detailed

information for evaluating airfield options
VFR 1 (56% of the time): Ceiling at developed in the Airport Master Plan Update.

least 5,000 feet and visibility at least 5 miles
VFR 2 (19% of the time): Ceiling Flight Plan Project (Puget Sound Air

between2,500 - 4,999 feetand visibility more Transportation Committee)
than 3 miles Port of Seattle and Puget Sound Regional

IFR 1 (18% of the time): Ceiling Council (P&D Technologies, Apogee Research,
between 650 and 2,499 feet and visibility more and Peat Marwick), October, 1992

than 1,800 feet runway visual
range (RVR) Both the Sea-Tac Airport Comprehensive

IFR 2 (5% of the time): Ceiling below Planning Review and the Puget Sound Council
650 feet and visibility more than 1,200 of Governments (PSCOG) 1988 Regional

feet runway visual range (RVR) Airport System Plan (RASP) identified that the
IFR 3 (2% of the time): Ceiling zero, existing two Sea-Tac runways would not be

visibility less than 1,200 feet runway adequate to meet regional air travel needs
visual range (RVR) beyond the year.2000. As a result, the Port of

Seattle and the PSCOG (now Puget Sound
In VFR 1 (good weather), the airport is able to Regional Council, PSRC) signed an interlocal
handle two arrival streams of traffic. However, agreement in 1989 to conduct a planning study
in bad weather, only one arrival stream is to recommend a long-term air travel system for
possible because of the close spacing of the the region. The two agencies assembled a
runways. The result is a significant reduction in steering committee of citizens, elected officials,
airfield capacity, business people, airline representatives, and

environmentalists known as the "Puget Sound
The Plan found that in 1989, 48,000 hours of Air Transportation Committee" (PSATC). The
aircraft delay at a cost of about $69 million PSATC's study was called the Flight Plan
(1989 dollars) to the airlines were incurred at Project.
Sea-Tac. With no capacity improvements, delay
was projected to rise to 241,000 hours at a cost Forecasts developed for Flight Plan showed that
of $347 million when annual aircraft operations commercial air travel demand in the Puget
reach 425,000. Sound Region could reach 45 million annual

passengers and 524,000 annual aircraft
The Plan concluded that a new parallel runway operations by the year 2020. A range of
capable of accommodating jet aircraft would options including Sea-Tac expansion,
provide the greatest amount of delay savings, supplemental airports, a replacement airport,

high-speed rail, demand management, and new
The Federal Aviation Administration (FAA) is aircraft and navigation technologies were
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- analyzed. Sites throughout the Puget Sound would be authorized by April 1, 1996 if certain
Region were examined. Major elements of the demand management and noise reduction

_ analysis were capacity and delay, airspace, objectives were met.
airport accessibility, environmental impacts,
economic impacts, cost and funding, and Microwave Landing System (MLS)
institutional issues. Draft and final Demonstration Program

- environmental impact statements were prepared. Federal Aviation Administration, June, 1992

The PSATC chose a multiple airport system As part of its national test program for the
with a new runway at Sea-Tac Airport as its Microwave Landing System (MLS)technology,
.preferred alternative. The PSATC the Federal Aviation Administration ('FAA) is
recommended two supplemental airports: Paine proposing to install an MLS at Sea-Tac Airport
Field in Snohomish County, and another airport and to develop an instrument approach
to be located somewhere in Pierce County procedure to Runway 16L using the new
(possiblyjoint-useofMcChordAirForceBase). equipment. The purpose of the MLS is to

- The recommendation was developed to balance increase efficiency of airport flight operations
the region's air travel needs with environmental for MLS-equipped commuter aircraft landing to
and economic concerns. It was designed to the south during some limited poor weather
maximize accessibility of airports to travelers conditions.
given the linear nature of the Puget Sound
Region, to minimize noise and air emissions, The proposed location for the necessary azimuth
and to be consistent with regional land use (compass heading), altitude, and precision
plans, distance measuring equipment is north of the

airport employee parking lot near International
Based on Flight Plan, the Port of Seattle Boulevard on South 160th Street. This is
Commission passed a resolution (No. 3125) in approximately 4,500 feet east of the Runway
November, 1992 that directed the Port staff to 16L centerline and 700 feet south of that
study a new runway in detail and to prepare a runway's threshold.
project-level environmental impact statement

.. (EIS) in cooperationwith the Federal Aviation The new equipment would allow for
Administration (FAA). The resolution also simultaneous ILS/MLS approaches to Runways
called for an increase in the number of homes 16R and 16L. The ILS approach to Runway

_. insulated each month under the Port's Noise 16R is an existing instrument procedure. The
Remedy Program and for an extension of the approach path for the Runway 16L MLS would
Program to include apartments, schools, be approximately 4,500 feet east of and parallel

. churches, and other institutional buildings, to the Runway 16R ILS approach and would
include a fly visual side-step maneuver to

Also based on Flight Plan, the Puget Sound Runway 16L once the aircraft broke out of the
Regional Council (PSRC) adopted a resolution clouds. The proposed MLS procedure would be
(No. A-93-03) in April, 1993 which called for useable when there is at least 3 statute miles of
a feasibility assessment of a major supplemental visibility and the cloud-cover ceiling is at least
airport to accommodate commercial airline 3,000 feet above the ground. The relatively

..... service. The resolution also called for the Port steep angle of descent (4.2 degrees) associated
of Seattle to proceed with detailed plans for a with the approach procedure means that it can
new runway at Sea-Tac. The new runway only be used by smaller aircraft such as the De
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Havilland Dash 7s and 8s and Domiers. The Safety Area Expansion of Runway 16R-34L
MLS could only be used by aircraft that have examined a range of options for meeting the
the proper signal receiving equipment on-board. RSA requirements on the north and south ends

of that runway. Options included a wide range
The Sea-Tac MLS is anticipated to be of RSA expansions and runway threshold
operational sometime during 1994. relocations. The existing north RSA is 500 feet

wide out to 230 feet, 350 feet wide for an
Runway Safety Area Expansions additional 320 feet, and 110 feet wide for an
Runway16R-34L SafetyArea ExpansionStudy, additional 95 feet (total length = 645 feet).
Port of Seattle (HNTB), March, 1992 The south RSA is 500 feet wide out to 775 feet
Runway 16L-34R Safety Area Expansions, Port from the runway end. Further engineering of
of Seattle, December, 1992 the Runway 34L RSA will be completed in 1994
Runway 34R Safety Area Expansion, Port of with construction scheduled for 1995.
Seattle (Reid Middleton), August, 1993 Extension of the other three RSAs is on hold

pending completion of the Airport Master Plan
A runway safety area (RSA) is a surface Update.
surrounding a runway to reduce the risk of
damageto aircraft in the event of an overshoot PSRC RegionalAirport System Plan Update
or undershoot.FederalAviation Administration and Major Supplemental Airport Feasibility
(FAA) standards require RSAs at Sea-Tac to be Study
500 feet wide and 1,000 feet long off the Puget Sound Regional Council (PSRC), April,
runway ends. The existing RSAs do not meet 1993, 1994 - 1996
these standards. The Port of Seattle has
prepared several studies on RSA expansions In response to the Flight Plan Project conducted
needed to meet the standards, jointly by the PSRC and the Port of Seattle, the

PSRC General Assembly adopted a Resolution
Runway 34R (the eastern runway)would require (No. A-93-03) in April 1993 to amend the
a safety area extension of 465 feet on the south Regional Airport System Plan (RASP). The
end. Approximately 600,000 cubic yards of fill Resolution called for a feasibility assessment of
would be needed. Most of the extension area is a major supplemental airport and for the Port of
on the Tyee Valley Golf Course. The toe of the Seattle to conduct detailed studies for adding a
slope of the extended runway safety area could third runway at Sea-Tac Airport. A third
potentially compete with the proposed South runway would be authorized by April 1, 1996
Aviation Support Area (SASA) and South unless it could be shown through financial and
Access roadway because of the size of the fill market feasibility studies that a supplemental
involved. To assure that all projects have airport would eliminate the need for a new
adequate space, the Port of Seattle could use runway. In addition, demand manage-
sidewall-retained sections where required (as ment/system management programs and noise
opposed to normally-sloped fill), reduction objectives would need to be pursued

and achieved before a new runway was
The north RSA on Runway 16L was partially authorized. The Resolution also requested that
expanded in 1993. The RSA is now 500 feet the Federal Aviation Administration consider
wide and 700 feet long. modifications to the Four-Post-Plan of arrivals

and departures at Sea-Tac Airport.
The Preliminary Engineering Study for Runway
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The PSRC is conducting the feasibility studies handle a maximum of 380,000 annual aircraft
for the major supplemental airport. The studies operations and 20 million annual passengers.
will include an environmental assessment, Beyond 2000, the maximum demand level was

.... financial and market feasibility, and institutional assumed to be 480,000 aircraft operations and
factors analysis. The study is not intended to 39 million annual passengers.
provide the necessary detail for final airport

..... siting, but rather to determine the general The recommended plan for pre-2000 was to:
feasibility of a supplemental airport. Several expand the main terminal for additional ticketing
work tasks of the Sea-Tac Airport Master Plan and baggage claim; expand and refurbish

.... Update relate to the Supplemental Airport Concourse A for additional aircraft gates;
Feasibility Studies. These include the air travel expand the South Satellite for additional lobby
demand forecasts, air traffic demand space; prepare to relocate the international
management, diversion of air passengers to arrival facilities (including customs) from the
other modes, and the noise reduction objectives South Satellite to Concourse A; and possibly
called for in the PSRC Resolution. These are add an office building and hotel adjacent to

.- all identified in the Airport Master Plan Update Concourse D.
scope of work.

Post-2000, the TDP examined conceptual
-- Terminal Caroo. and Maintenance development options which were based on a

Facilities range of possible passenger and aircraft
operations. These were: 1) Sea-Tac absorbs

Terminal Development Program noneof the projectedregional passengergrowth
Port of Seattle (Thompson Consultants and would handle a maximum of 380,000
International), April, 1992 operations per year, 2) Sea-Tac absorbs a

portion of the projected regional passenger
The Terminal Development Program (TDP) growth with approximately 410,000 operations

-- refines the recommended passenger terminal per year, and 3)Sea-Tac absorbs most of the
plan presented in the 1985 Master Plan Update. projected regional passenger growth with a

' The underlying philosophy of the TDP was that maximum of 480,000 operations per year.
.. all future terminal development must be as

flexible as possible to meet changes in the Three option packages were developed to
airline industry and other conditions which may identify the facilities needed for each of the

.. develop. In addition, future facilities must be possible post-2000 demand levels. Under the
capable of meeting the needs of both hubbing maximum development scenario, Concourse A
and non-hubbing airlines. The TDP presented could be extended to the southeast and then to

.... a range of options to be considered by the Port the south; Concourse D could be extended; the
of Seattle in developing the terminal during the North and South Satellites could be extended
pre-2000 and post-2000 timeframes. It was parallel to the runways; and additional in-fill
intended to be a "living" document which could space could be added to the central terminal
be adjusted as needed, area. International arrival facilities would be

relocated from the South Satellite to

Options developed in the plan were based on the Concourse A. Extension of Concourse A and
-- passenger and aircraft operations forecasts the South Satellite would require relocation of

developed for the Flight Plan Project. Before the aircraft line maintenance hangars currently
the year 2000, the terminal would need to south of the terminal complex.
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Air Cargo Study options, costs, financial feasibility, and timing.
Port of Seattle (HNTB), June, 1993 Some near-term improvements that could

provide adequate facilities through the year 2000
The goal of the Air Cargo Study was to provide include: conversion of the existing north
a framework for future master planning of air employee parking lots to allow expansion of the
cargo facilities at Sea-Tac Airport. Its ramp area between the Federal Express and
objectives were to identify the market forces Transiplex buildings; development of a ground
which influence air cargo demand at Sea-Tac, to service equipment staging area; conversion of
determine the projected level of future cargo Air Cargo Building #2 from the airport
activity, and to develop facility alternatives to maintenance building back to a cargo building;
meet those needs, and reconstruction of the hardstand next to Air

Cargo Building #2. A new location for the
The Study reported that the air cargo outlook maintenance building would need to be
for Sea-Tac was favorable, although modest, identified. Feasibility studies also were
compared to past performance. Total air cargo recommended for long-term facilities such as a
volumes were projected to increase from Foreign Trade Zone, a Port-owned andoperated
347,666 metric tons in 1991 to 639,350 metric perishables center, livestock pens and loading
tons by 2020 (an annual growth rate of 3.5 ramps, and improvements to increase the
percent). Japan is anticipated to remain the efficiency of the Transiplex/AVIA cargo area.
most important Asian market for the Pacific
Northwest, but Southeast Asia, the Russian Far Market/Economic Feasibility and Space
East and China offer important trading Planning for a Hotel and Office Building
opportunities. Asian cargo imported via the Development
Seattle harbor and bound for Europe by air has Port of Seattle (The Chambers Group), January,
been important at Sea-Tac, but is projected to 1993
remain flat because of competition from other
West Coast airports. Latin and South American The Study analyzed the feasibility of a possible
markets also hold promise. For the US hotel/office development at the northeast end of
domestic market, the Study anticipates increased the passenger terminal on the site of the existing
imports and continued export growth, although United Airlines office building. This was
at a slower rate than during the 1980s. discussed in the 1992 Terminal Development

Program.
The Study recommended that the Port provide
facilities that would accommodate airline The Study was intended to provide a baseline
growth, include some area for air cargo for future development of detailed alternatives.
handling, and preserve some space for It concluded that a 300 - 325 room hotel would
expansion. To meet these goals, cargo be feasible in 1995. The planning concept was
warehouse requirements were projected to for a common base structure with a 12 - 14
increase from 808,156 square feet in 1991 to story hotel tower and a 3 story office building.
1,120,000 square feet by 2020. Hardstand The hotel included 310 guest rooms, 5,000 -
requirements were projected to increase from 21 5,500 square feet of meeting space, a 125 - 150
to 27 over the same time period, seat restaurant, a 100 seat lounge, and a health

facility. The office building was estimated at
The Study called for the current Airport Master 55,000 gross square feet. In addition, the Study
Plan Update to further analyze cargo facility analyzed traffic and parking options, utility
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capabilities, and economic feasibility, the 1985 Master Plan Update. However, the
northeast area has been extensively developed

_ South Aviation Support Area (SASA) for air cargo. The westside of the airfield was
Federal Aviation Administration and Port of determined not to be feasible because of the
Seattle (TRA, et al), March, 1994 increase in airfield congestion it would cause

and because of inadequate safety clearances
- Extending Concourse A and the South Satellite from the existing runways. Development

as envisioned in the 1992 Terminal immediately north of the airport is limited by
Development Program and 1985 Airport Master steep slopes and the existing State Route 518.
Plan Update would require that the existing The east side of the airport is a heavily
aircraft line maintenance hangars south of the developed commercial area and the southwest is
terminal complex be relocated. In addition, constrained by topography, wetlands, and the
there is need for future line maintenance Runway 16R-34L safety area.
facilities and possibly major base maintenance
facilities at Sea-Tac Airport. The Port of SASA is listed in the airport Capital
Seattle is proposing to locate these facilities on Improvement Program and the initial
a new development southeast of the existing construction phase is estimated to begin in about
airfield. The project is known as the South two years.

_. Aviation Support Area (SASA).
Grqund Access and Land Use

- The SASA Environmental Impact Statement
(EIS) analyzesthree"build" alternativesand the Sea- Tac Vicinity Development Potential
required No-Action Alternative. The three Study
build alternatives consider varying levels and Port of Seattle (TRA and ERA), March, 1986

.... types of aircraft maintenance. Development of
these alternatives takes into account the The purpose of the study was to evaluate the

-_ alignments of the proposed south access development potential of 22 parcels of land
roadway and the proposed 28th/24th Avenue totaling 830 acres in the vicinity of Sea-Tac

.... South Arterial. The Port would grade, pave, Airport. The land was largely acquired as part

.... and extend utilities to the site and the airlines of the Port of Seattle's Noise Remedy Program.
that lease the space would construct the
maintenance facilities. The preferred alternative The study estimated the following land demand

• includes approximately 60 acres for aircraft line for the period between 1985 and 2000 based in
maintenance facilities as well as a base part onthe 1985 Airport MasterPlanpassenger

• maintenance complex. About 20 additional forecasts: Parking (passenger, rental car
._ acres could be used for non-aviation storage, and employee) = 68 to 102 acres;

development. A direct taxiway link to the Office = 46 acres; Industrial = 65 acres; and
airfield would be provided. SASA development Hotel = 400 acres (200 rooms per acre).
would occur in the area generally bounded by
South 192nd Street, 28th Avenue South, South The study also examined three conceptual
200th Street, and the Tyee Golf Course. options for developing the land and provided an

economic evaluation of the options in terms of
- The EIS also considered alternative locations for return to the Port, level of investment, tax

maintenance facilities, including the northeast revenue, and employment generated. The three
and west portions of the airfield as envisioned in options were: 1) emphasize commercial and
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industrial development; 2) balance commercial terminal drive system. Air passengers were
and industrial uses with public uses; and 3) predicted to reach 20 million by 1993 and 25
emphasize public uses, including a military million by 1999. An environmental impact
cemetery and regional park. Alternative 3 was statement (EIS) examined the following options:
found to provide the highest level of return per 1) Partial garage expansion and remote lots at
dollar invested, the airport, 2) Remote lots on and off-airport,

3) remote lots or garages located far from the
Landside Access Program airport, with shuttle service, 4) full garage
Port of Seattle (CH2M Hill), October, 1987 expansion,5) remotemixed-uselots or garages

(joint use with shopping malls or other
The Landside Access Program identified a facilities), and 6)no action. The preferred
comprehensive implementation plan for alternative was partial garage expansion and
automobile access facilities on the airport to remote lots at the airport. Under this scenario,
serve a level of 25 million annual passengers, future airport parking demand would primarily
The primary findings of the study were that the be met by the Port of Seattle. The Port would
eurbside capacity for arriving and departing add north and south wings to the existing airport
passengers, as well as private vehicle parking garage, increasing the total parking from 4,500
capacity, needed to be expanded. Connections spaces to approximately 8,000 spaces. To help
to the regional highway system and the ramps to relieve congestion on the drives, a passenger
the arriving and departing drives were found to loading and unloading plaza would be
require little or no additional capacity, established on the third floor of the garage. In
Although the Program did not address a south addition, approximately 1,000 public parking
access roadway link to Interstate 5, it was spaces would be developed in the vicinity of
designed to be compatible with a south access. South 160th Street and International Boulevard

(Pacific Highway South). In addition, a 1,300-
The recommended Program was to: build the vehicle remote employee parking lot would be
north and south wing additions to the parking built along 24th Avenue South north of State
garage, as well as a 9th floor; provide easy- Route 518 and a taxi/bus holding and staging
access, short-term metered parking and a facility would be built in the vicinity of South
vehicle loading and unloading plaza in the 160th Street and Host Road. Based on the
garage; locate the rental car operations on the study, the Port completed each of these projects,
second floor of the garage; develop remote with the exception of the remote employee lot
public parking with 3,000 spaces and remote north of SR 518.
employee parking with 2,500 spaces; and
provide a new taxi holding lot at South 160th Airport Vicinity LandUse Inventory Project
Street.

Port of Seattle (Shapiro & Associates),April,
Parking Facilities Expansion, Sea- Tac 1994
Airport
Port of Seattle (CH2M Hill, KJS, The Parry The Land Use Inventory Project was undertaken
Co.), December, 1988 to provide background information on existing

and historical land use types and patterns near
The purpose of the project was to meet existing the airport, as well as socio-economic data for
and near-term growth in parking demand at the the surrounding communities. The study
airport and to reduce congestion on the documents changes in land use since 1948 and
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- includes information on population, age, race, South 188th and South 200th Sweet
housing units, owner occupancy of housing interchanges.
units, median home values, median rent, median

- income, and building permit activity. Included Historically, it is estimated that approximately
is a detailed database of population and type of 40% of airport-related traffic is oriented to the
housing units (single family vs. multi-family) at south. Direct freeway access to the airport is

- the census block level. The study also includes available from the north, but not from the
apreliminary examination of property values for south. South-oriented airport traffic is handled
homes subjected to aircraft noise versus homes by Pacific Highway South (International

.... outside of noise areas. Major past land use Boulevard) and by the 1-5 interchanges at South
planning efforts are discussed. Possible future 188th and South 200 Streets.
land uses in light of city comprehensive plans
being conducted under the State Growth A 1990 study of the south access roadway by
Management Act are also discussed. Entraneo Engineers analyzed several conceptual

roadway alignments and options for interchanges
.... State Route 509 Extension and South with theairport terminal drives system,1-5,and

Access Roadway Studies the proposed State Route 509 extension.
WashingtonStateDepartmentofTransportation Without an SR 509 extension, South Access
and others would need to link directly to the regional

highway system. Traffic flows on the proposed
- The Washington State Department of South Access roadway and surrounding roads
. Transportation (WSDOT), Port of Seattle, City were analyzed over a 20 year planning horizon

of SeaTac, City of Des Moines, Metro/King (year 2010) using King County Transportation
County, and property owners are studying an Planning and Puget Sound Council of
extension of SR 509 from its current terminus at Governments projections. The two main
South 188th Street. The extension would run assumptions in the traffic analysis were for 33

._ through the City of Sea-Tat and possibly farther million annual air passengers in the year 2010
south through Des Moines and eventually link and for 6 million gross square feet of

" with Interstate 5. Within the City of SeaTac, development in the proposed business park.
.... the extension would likely use existing WSDOT The business park was anticipated to include

right-of-way to the southwest and south of the mostly office buildings (82%) with some
airport and possibly may use Port of Seattle industrial park/light manufacturing (12%) and

.... property south of South 200 Street. The hotels/convention centers/trade centers (6%).
extension would be a limited access divided
highway similar to the existing SR 509. A corridor-level environmental analysis of both

the State Route 509 extension and the south
The parties are also studying a south access access roadway has been underway since 1992.
roadway to link the south end of the airport with A Draft Environmental Impact Statement (DEIS)
Interstate 5. The three main types of traffic is anticipated by mid 1995. The EIS will

' expected to be served by the proposed south examine the no action alternative and three
access are: 1) airport traffic oriented to the alternative locations for the SR-509 extension to
south, 2)trips generated by a proposed business link with I-5. These are in the vicinity of:

- park south of South 188th Street, and 3) traffic 1) South 210th Street, 2) SR-516 (Kent/Des
into and out of the Cities of Des Moines and Moines Road), or 3) South 272nd Street. In
Sea-Tat which now accesses I-5 by way of the each case, the South Access Roadway and
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SR 509 extension would intersect in the vicinity at South 216th Street. Alternative #5 would
of South 200th Street. The EIS will be based move west and generally be aligned between

upon the assumption that the roadways would be 28th and 26th Avenues South to the vicinity of
operational in the year 2003. It will also South 202nd Street. It would then proceed
include evaluation of impacts out to the year further west and follow 24th Avenue South from
2020. Significant new land developments south the vicinity of South 204th Street to South
of the airport will be assumed, but less than in 216th.
the previous Entrance study.

A Final EIS on the project was completed in
Extension of the roadways have possible May 1993. The preferred alternative was a
implications for storm water detention facilities combination of alternatives #3 and #5 above.
near the airport. The South Aviation Support Engineering and design work is still needed and
Area (SASA) DEIS mentioned the possibility of subject to funding availability, construction
accommodating a portion of the SR 509 could begin in about two - three years.
extension runoff detention on Port of Seattle
propertyin conjunction with runoff facilities for Personal Rapid Transit System (Sea-Tac
the SASA project or otherpotentialsub-regional People Mover Study)
detention facilities.

Personal Rapid Transit (PRT) is an alternative
28th/24th A venue South Arterial Project modeof transportation under consideration by
Draft Environmental Impact Statement theCity of Sea-Tac. It would consist of 3 - 4
Cities of SeaTac and Des Moines (Ficklin person-sized, computer-controlled vehicles
Environmental), November, 1992 operating on an elevated guideway between

business developments within the city, hotels,
A consortium of the Cities of SeaTac and Des remote parking, and the airport.
Moines, the Port of Seattle, King County, and
land owners is studying alternative alignments In the spring of 1991, the City, in cooperation
for an arterial to serve existing and expected with Metro, King County, and the Port of
local access traffic generated by proposed Seattle, completed a feasibility study of a such
business park developments in the Cities of a people mover system. The study concluded
SeaTac and Des Moines. that if the technology develops, that such a

system could potentially be used to help reduce
The Draft EIS for the project examines 3 automobile congestion in the city.
"build" alternatives and the required No Action
alternative. Each of the three alternatives would Regional Transit Project
follow 28th Avenue South from South 188th
Street to the vicinity of South 196th Place. A Regional Transit Authority (RTA) was
Alternative #2 would continue along 28th to the recently formed to address future transit needs
intersection with International Boulevard (it for the Puget Sound Area. The RTA is
would be a southbound one-way road with two examining options for major expansion of
lanes south of South 200th Street). Alternative existing bus service, additional bus and carpool
#3 would step to the west and follow 26th facilities, and possibly a high-capacity light rail
Avenue South to the vicinity of South 208th transit (HCT) system. The HCT would link
Street and then step further to the west and Seattle, Tacoma, and communities on the
continue along 24th Avenue South and terminate eastside of Lake Washington.
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One of the HCT alignments under consideration residential real estate sales assistance, and
is along Pacific Highway South adjacent to Sea- acquisition of avigation easements by the Portof

_ Tac Airport. The City of SeaTac is developing Seattle. The Port of Seattle Commission
land use plans for a potential HCT station in the unanimously adopted an Updated Noise Remedy
vicinity of the airport terminal as part of its Program on January 8, 1985 based on the
International Boulevard Center Plans. results of the study.

Noise and Other Environment Airport Noise Mediation Agreement
Noise Mediation Committee (Mestre Greve &

- Noise Exposure Update Associates), March, 1990
Port of Seattle, June, 1982

Sea-Tee Airport was the first and only airport in
The 1982 Noise Exposure Update was an the United States to bring together all parties
update to the noise analysis pre_nted in the affected by aircraft noise to work out a
Sea-Tee Communities Plan. Revised noise consensus-based solution. Citizens from

-- exposure maps were deemed necessary because communities throughout the Puget Sound Area,
of the growth in commuter operations and the the airlines, Federal Aviation Administration,
growth in the number of individual carriers and the Port of Seattle developed a Noise

- serving the airport. The study examined Mediation Agreement that outlines specific
existing noise for 1980 and forecasted noise for measures to reduce overall airport noise by half

'- 1985, 1990, and 2000. The noise projections by 2001. The agreement went into effect in
were an input into the Noise Remedy Program 1991. It established a noise budget that
Background Studies (see below), guarantees that Sea-Tac will move steadily

toward a quieter, all Stage 3 aircraft fleet by
.. Noise Remedy Program Background reducing the amount of noise airlines are

Studies allowed to make eachyear. In 1992, 73% of
-. Port of Seattle (Peat Marwick Mitchell & Co.), the aircraft at Sea-Tac were Stage HI compared

January, 1985 to 59% nationally. A nighttime limitations
program to phase out noisier Stage 2 aircraft

. The objective of the Noise Remedy Program during nighttime hours was also enacted. In
Background Studies was to evaluate and update 1990, twenty-two scheduled Stage 2 flights were
the schedule and scope of the aircraft noise allowed to operate between midnight and 6 a.m.

. remedy program contained in the Sea--Tac As of October 1993, no scheduled Stage 2
Communities Plan. It addressed the noise flights operate between 11:00 p.m. and
projections presented in the 1982 Sea-Tac Noise 6:30 a.m. By October 1995, the agreement

._ Exposure Update Study and the extent of the calls for the elimination of all scheduled Stage
progress made toward implementing the original 2 flights between 10 p.m. and 7 a.m.
noise remedy program. The study was
completed in accordance with the FAR Part 150 In addition, the Mediated Noise Agreement
guidelines, called for an increase in the rate of sound

insulation for noise-impacted homes, extended
The study recommended a noise remedy full Port/FAApaymentofsoundinsulationtoall
program which included aircraft operational areas within the Noise Remedy Program area,
noise abatement procedures, purchase of noise- improved nighttime flight corridors, established
impacted homes, a sound insulation program, better enforcement of ground noise restrictions,
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and set-up a state-of-the-art flight track The Ground Noise Study is intended to provide
monitoring system. These actions have been recommendations for improving the
implemented and further refinements continue, identification, monitoring, and mitigation of

ground noise sources at the airport, with a focus
FAR Part 150 Airport NoiseExposure Map on nighttime noise. It will also serve as
Update, 1991 backgroundinformation for the Environmental
Port of Seattle (Barnard Dunldeberg & Co. and Impact Statement (EIS) on the Airport Master
Parametrix), April, 1993 Plan. The study draft report identified the

following considerations related to the Airport
The Noise Exposure Map Update is a technical Master Plan Update: locating taxiways to
analysis of the noise impacts of 1991 actual minimize aircraft noise; possible use of fixed
aircraft operations and 1996 forecasted electrical power and pre-conditioned air systems
operations. Prior Part 150 noise exposure maps at the gates instead of aircraft auxiliary power
were prepared in 1989, 1985 (Noise Remedy units (APUs); possible hushing facilities; and
Program Background Studies), and 1982. consideration of noise berms. The study is

scheduled to be completed in the first half of
Sea-Toe's Noise Exposure Maps serve several 1994.
purposes: 1) as a basis for continued Federal
Aviation Administration funding of the Port of Airport Air Quality Inventory
Seattle's noise mitigation programs; 2) as an Port of Seattle 0VIFG Consultants), 1994
assessment of the current and future noise
impact of the airport, including the effects of The Air Quality Inventory will provide baseline
noise mitigation measures proposed in the 1990 data on existing air quality conditions in the
Noise Mediation Agreement; and 3) as an aid in airport vicinity and will be used to help design
future planning for airport noise remedy and detailed air quality analysis in the
abatement programs. Environmental Impact Statement (EIS) on the

Airport Master Plan. The study is scheduled to
Future aircraft operations were projected to be be completed during the first half of 1994.
403,500 per year in 1996 as derived from the
Flight Plan Project forecasts. 75% of the jets in LOCAL, REGIONAL AND STATE PLANS
1996 were assumed to be Stage 3.

Seattle-Tacoma International Airport influences
The noise contours are predicted to continue and is influenced by the surrounding
shrinking toward the airport. The total number communities and the greater Puget Sound
of residents living within the 65 Ldn contour Region. Facility options for the Airport Master
will likely decrease from 67,000 in 1991 to Plan Update will consider local, regional, and
44,000 in 1996. Acres of non-compatible land state land use and transportation plans.
uses within 65 Ldn or greater are projected to Following is a discussion of relevant off-airport
decrease from 6,920 to 3,761 over the same plans and policies.
period.

Washinoton State Air Transportation
Airport Ground Noise Study Commission (AIRTRAC)
Port of Seattle (Mestre Grove & Associates),
1994 The Air Transportation Commission

(AIRTRAC) was created by the State
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Legislature in 1990 to recommend statewide air areas; 2) preserve open space and resource
transportation policies. The Commission's lands; 3) encourage multi-modal transportation
mandate was: "to recommend ways to promote systems; and 4) encourage economic

- a statewide multi-modal transportation system development. Plans must address land use,
that includes air, stimulate economic transportation, utilities, capital facilities, and
development through air transportation, mitigate housing. The Act further stipulates that city and

- negative impacts of aviation activities on county comprehensive plans must be
communities, and to advance the State's coordinated with one another and provide for
competitive position in national and international siting of essential public facilities (including

- wade through air transportation." The airports). Comprehensive plans are required to
Commission's final report was made to the be completed by July 1, 1994. Regulations to
Legislature in December 1993. implement the plans must then be adopted by

December 31, 1994. Extensions of these
The Commission noted that Sea-Tat Airport is deadlines have been granted in certain cases.
approaching its airfield capacity and found the

- demand forecasts developed for the Flight Plan Airoort-Vicinitv Comprehensive Plans
Project to be valid. Alternative modesof travel Preoared bv Kinq County

" such as high-speed rail were found to be
.... important, but would not solve air capacity Development of communities in the airport area

problems. The recommended policies called has been guided by several major County
- for: ensuring that existing airport capacity is planning efforts in addition to comprehensive

preserved and that new capacity needs are plans prepared by individual cities. Following
addressed; pursuing multi-modal alternatives is a discussion of plans prepared by King
and demand management; reducing future noise County over the last twenty years. A later

_ impacts and ensuring mitigation of noise section of this report discusses existing city
impacts; improving the performance of the air comprehensive plans and updates being

_- transportation infrastructure to support economic conducted under the State Growth Management
development goals; and improving surface Act (GMA).

.... accesstoairports.

.... Sea- Tac Communities Plan, 1976
A Commission minority report was also The Sea-Tac Communities Plan was produced
prepared which concurred with the majority jointly by King County and the Port of Seattle.

_ report, with the exception of calling for a It covered an area of about forty-four square
greater State role in air transportation planning miles around Sea-Tac Airport and addressed the
and development, airport's relationship to surrounding

_ communities. A major goal was to achieve land
Washinoton State Growth Manaoement use compatibility. The Plan recommended a
Act fGMA) comprehensive Airport Noise Remedy Program

for residential areas including acquisition or
King County and the cities within it (along with sound insulation of noise-impacted homes. A
certain other counties) are required by the State general land use concept for the airport and
of Washington Growth Management Act to immediate vicinity was also developed.

.... prepare and adopt comprehensive plans. The
primary goals of GMA include: 1) reduce Highline Community Plan, 1977
sprawl by encouraging development in urban The Highline Community Plan and subsequent
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Highline Community Plan Area Zoning (1981) 1994 Sea-Tac Airport Vicinity Land Use
served to implement the policies and land use Inventory Project.
concept developed in the Sea-Tac Communities
Plan. In addition to the area covered by the Figure 2 is a map of the airport vicinity
Sea-Tac Communities Plan, the Highline communities.
Community Plan included the Cities of Des
Moines and Burien. Important land use City of Sea-Tac
concepts in the Plan included designations for The City, which incorporated in 1990,
airport-related businesses, highway-oriented surrounds Seattle-Tacoma International Airport
commercial uses, and airport open use. on all sides. The City adopted the 1985 King

County Comprehensive Plan, the 1977 Highline
Sea-Tag Area Update andArea Zoning, Community Plan, and the 1989 Sea-Tac Area
1989 Update and Area Zoning to provide policies and

The Sea-Tac Area Update and Area Zoning codes until a city comprehensive plan could be
amended portions of the Sea-Tac Communities prepared.
Plan to further deal with land use compatibility
in the immediate vicinity of the airport. It also Over two thirds of the land within the City of
supplemented and amended policies developed Sea-Tac is devoted to either airport-related uses
in the Highline Community Plan. The Sea-Tac or to single family housing. The airport itself
Area Update planning area was much smaller and the airport-related areas are zoned
than either of the two community planning "Industrial" and the single-family areas are
studies and was focused on the area immediately primarily zoned "Urban Low." Most of the
around Sea-Tac Airport. The Update proposed commercial uses and multi-family housing are
no new residential land and recommended located along International Boulevard (Pacific
conversion of 200 acres north of the airport Highway South). These are primarily classified
from residential designation to airport open use as "Community Business," "Urban Medium,"
and a 200-acre business park south of the or "Urban High." In addition, the City has
airport in the vicinity of 28th Avenue South. adopted an "Airport Use" category which

permits economic uses and development of areas
City Comprehensive Plans affected by the airport. South of the airport, a

major business park is planned in an area zoned
The cities in the airport vicinity are in the as "Aviation and Business Center." The open
process of preparing and adopting updated space north of the airport is zoned as "Park" for
comprehensive plans in accordance with the the proposed North SeaTac Park.
State Growth Management Act (GMA). The
GMA requires adoption of comprehensive plans The City is preparing a Comprehensive Plan
by July 1, 1994 with enactment of zoning which is scheduled to be adopted by the end of
controls by December 1, 1994. Some July 1994. Subarea planning efforts for the
extensions have beengranted to these deadlines. International Boulevard area east and south of

the airport and the Westside subarea west of the
Following is a discussion of the existing airport will be integrated into the
planning and zoning of the cities near the Comprehensive Plan.
airport and anticipated land use changes under
the new comprehensive plans. Much of this The draft International Boulevard Center OBC)
information is derived from the Port of Seattle's plan calls for the location of an urban center in
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the area east of the airport. Urban centers are of the area is within the Port of Seattle Noise
regionally-designated areas which would absorb Remedy Program acquisition area.
a large portion of the additional population and
employment growth of the Puget Sound Region. Each of the elements of the comprehensive plan
They are a major portion of the Regional are being updated one-by-one. All updates are
Transportation and Land Use Plan (Vision 2020) expected to be completed by the July 1, 1994
and the King County County-Wide Planning GMA deadline. Subsequently, the elements will
Policies. If the International Boulevard area is be assembled and adopted as the City
designated as an urban center, substantial comprehensive plan.
increases in population and employment density
would be anticipated. The City is conducting Tukwila
further planning of the IBC area in a study Tukwila lies to the northeast of Sea-Tac Airport
known as the Transit-Supportive Land Use adjacent to the City of SeaTac. The City
Master Plan. adopted the Tukwila Comprehensive Land Use

Policy Plan in 1982. The plan promotes
In the Westside Subarea Plan, the City is "mutual cooperation between governmental
evaluating the possibility of converting the jurisdictions regarding land use decisions to
residential neighborhood west of the airport to maintain the livability of viable residential areas
a light industrial park. This is the area in which both inside and outside the Tukwila planning
the proposed new runway at Sea-Tac Airport area." The airport is addressed under the
would be located. Transportation and Utilities policies. This

element encourages "an efficient system of air
North of the airport, the City is developing the transport which serves both the people and
North SeaTac Park on property leased from the industries of the planning area" while promoting
Port of Seattle. "a harmonious relationship between airports and

surrounding land uses."
Des Moines
The City of Des Moines is locatedsouthof the Tukwila is preparing a comprehensiveplan
airport, adjacent to the City of SeaTac. Most of update which is expected to becompleted during
the land in Des Moines is developed as single- the first part of 1995. The plan is expected to
family residential. Multi-family housing and include a new mixed use area along Pacific
commercial uses are located in the downtown/ Highway South between South 160th and South
marina area and along Pacific Highway South. 128th Streets. Additional multi-family housing
The City adopted the Greater Des Moines and commercial uses are anticipated and would
Comprehensive Plan in 1981 and adopted a increase the existing development density in this
revised land use element in 1991. Partially in portion of the city.
response to the large growth in multi-family
units within the City, the element contains a Seattle
policy to limit the amount of new multi-family The Seattle city limit is located several miles
housing. The City's 1991 North Central due north of Sea-Tac Airport. Currently, the
Neighborhood Plan calls for developing a major City is not operating under a formal
business park south of the airport in conjunction comprehensive plan, but rather under a set of
with the City of SeaTac. The area is generally policies and a land use/zoning code. The
bounded by 16th and 24th Avenues South, and portions of the City which are closest to the
South 220th and South 208th Streets. A portion airport are along the Duwamish Waterway.
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This area is primarily classified as industrial, land use alternatives being considered in the
The City completed a draft Comprehensive Plan plan is development of an urban center along
and Draft Environmental Impact Statement in South 320th Street west of Interstate 5. A draft

-- 1993 and is in the process of preparing a final of the plan is scheduled to be available by June
plan. Adoption is anticipated in July 1994 with 1994.
the capital facilities element likely to be

- deferred until fall. The plan is focusing on Burien
concentrating future development into "urban Burien is located to the northwest of Sea-Tac
villages." A manufacturing/industrial center is Airport adjacent to the City of SeaTac. Due to
proposed for the Duwamish Area. its recent incorporation in 1992, City plans are

very preliminary and are just beginning to
Kent develop. Burien adopted the land use and
Kent lies several miles southeast of Sea-Tac circulation element map of the Highline
Airport. The majority of the City is located in Community Plan as its interim comprehensive
the Green River Valley and Kent East Hill away plan. None of the policies of the original

- from the airport. The portion of the City Highline Community Plan have been adopted.
closest to the airport is located along Pacific The City comprehensive plan is anticipated to
Highway South and is known as the West Hill. take several years to complete.
The City adopted the West Hill Plan in 1984 as
partof its overall comprehensive plan. Most of Normandy Park

" the area is designated as either "Community Normandy Park is a primarily residential
Retail," "Limited Commercial/Office," or community located on Puget Sound west-
"Multi-family." southwest of Sea-Tac Airport adjacent to the

City of SeaTac. The City's revised
Kent is preparing the land use element of the comprehensive plan, adopted in 1987,
new comprehensive plan. The land use element designates most of the city as low-density single

.... will be adopted in early 1994. The City expects family residential. Small concentrations of
that the most significant change in the West Hill commercial and high-density multi-family uses

' area will be encouragement of mixed-use are designated in the vicinity of Southwest
.... development and thus additional multi-family Normandy Way and Southwest 200th Street at

housing, and potentially a higher housing First Avenue South.
density along Pacific Highway South.

.. The City is preparing a comprehensive plan
Federal Way update under the Growth Management Act. The
Federal Way is located approximately several City is expected to remain primarily single-
miles south-southwest of Sea-Tac Airport, south family residential with only minor new
of the City of Des Moines. Significant amounts residential and commercial development in the
of the western portions of the city are future. Some additional high-density multi-
residential. Commercial developments are family housing is planned for the area along
concentrated along Pacific Highway South and First Avenue South described above. The
along South 320th Street in the vicinity of Sea- comprehensive plan is scheduled to be adopted
Tac Mall. Following incorporation in 1990, a in August 1994.

- comprehensive plan was prepared for the new
city. The plan is being updated in accordance Normandy Park has been considering annexing
with the Growth Management Act. One of the the unincorporated North Hill area west of the
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airport and adjacent to the City of SeaTac. The
City of SeaTac has also considered annexing
this area.

CONCLUSIONS

A review of past plans prepared for Seattle-
Tacoma International Airport indicates a
consistent overall concept of the airport's role as
a major air carrier airport which provides for
needed regional air travel growth while
maintaining and enhancing compatibility with
the surrounding communities. Maximizing
airport efficiency and balancing the airside,
landside, and ground access facility needs has
also been a common theme. The Airport
Master Plan Update will continue these planning
philosophies and will rely upon information and
results from many of the recent airport and
community planning efforts.

The Master Plan Update will provide the Port of
Seattle with a framework for future
developments at Sea-Tac and will provide
neighboring communities and citizens with a
clear picture of the airport's future. It will
allow communities to anticipate and plan for
upcoming changes at the airport. It will also
help facilitate continued cooperative land use
compatibility planning efforts of communities
and the Port.
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SEA-TAC AIRPORT DEVELOPMENT CHRONOLOGY

1942 Port of Seattle Commission votes to build and operatea regional commercial service
airport to serve the Puget Sound Region

1944 Seattle-Tacoma International Airport opens

1949 Passenger Terminal / Administration Building dedicated

1959 North Concourse (now Concourse D) extension completed

1961 South Concourse (now Concourse A) extension completed

Main runway extended to 11,900 feet

1964 Concourse B completed

1966 Concourse C completed

1967 Extension of Concourse B completed

1968 Construction begins on 9,450-foot second parallel runway

Work starts on initial phase of $90 million expansion program

Expansion of Concourse D completed

1970 North Airport Freeway road link to State Route 518 / Interstate 5 is completed

1971 Second parallel runway (Runway 16R / 34L) completed

1973 New Main Terminal, North and South Satellite terminals, and Satellite Transit System
completed

Upper and lower drive system and parking garage completed

1976 Port of Seattle Commission and King County Council adopt Sea-Tac Communities Plan

1983 South Satellite expansion completed (in-transit lounge and four new international arrival
gates)
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1985 Updated Port of Seattle Noise Remedy Program adopted

_ 1987 Main Terminal expansion completed (north-end ticket counters, public waiting, baggage
handling, and concessions)

- 1990 Sea-Tac Noise Mediation Agreement reached

1992 "First Class Upgrade" 'program completed (addition of north and south parking garage
wings for an additional 3,500 parking stalls, new short-term parking area and pick-up /
drop-off plaza, major concourse renovation including six new aircraft gates)

1993 Puget Sound Regional Council adopts a plan calling for a third runway at Sea-Tac and a
new major supplemental airport
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APPENDIX B

SEA-TAC AIRPORT HISTORICAL PLANNING STUDIES

1969 Practical Annual Aircraft Handling Capacity of the Proposed Runway Configuration at
the Seattle-Tacoma International Airport 1970 - 1985, Port of Seattle, March 1969.
This study analyzed the projected capacity and delay of the airfield with two close-spaced
parallel runways (the current configuration). It also contemplated a third runway 3,000'
long on the northwest part of the airfield to be used by general aviation aircraft.

1968 Future Traffic and Parking Requirements and Parking Financial Analysis, Port of
Seattle, April 1968. The study discussed existing and projected ground travel demand at
the airport and discussed plans for constructing a parking garage (the current garage) in
two phases.

1968 Air Transportation System Advance Plan, Technical Report No. 1, Puget Sound
Governmental Conference, August 1968. Recommended a new supplemental airport on
the Kitsap Peninsula.

- 1967 Airport Comprehensive Plan, Port of Seattle, March 1967. Included passenger terminal
expansion, terminal and access roadways, parking facilities, and runway construction.

1962 Seattle-Tacoma International Airport 100% Land Use and Development, Port of Seattle,
September 1962. Subsequent to the Expansion and Improvement Study 1958 - 1967, this
study was intended to be a concept master plan for all airfield facilities. Particularly, it
sought to balance cargo facility needs with passenger terminal development and included

" a plan concept for the north and south satellite terminals. It also discussed the possibility
of adding a second parallel runway to help meet air traffic needs into the 1970's.

1961 Sea-Tac Airport Expansion and Improvement Study 1958 - 1967, Port of Seattle, June
1961. The study served as a master plan for the development of the passenger terminal
during the 1960's. It guided extensions of the North and South concourses (now
Concourses A & D) and extension of the South Central Concourse (now Concourse B) as
well as enhancements of the main terminal area and the airport drives.
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SECTION 1
EXECUTIVE SUMMARY

This section summarizes the approach and conceptswere developedand evaluated(a "no
principal findings of the evaluation of Airport airfield improvements" concept and seven

--- Master Plan alternatives and the Master Plan improvement concepts). The improvement
recommendauons through the year 2020. This concepts all contained a new parallel runway
summary is organized according to the remain- with lengths varying from 5,200 feet to 8,500
ing technical sections of this report. The feet and with separations from the existing
following topics are addressed: Runway 16L-34R of 1,500 feet, 2,500 feet and

3,300 feet. Evaluation criteria for the airfield
• Initial concepts considered for airside, concepts consisted of aircraft delay measures,

terminal and other facility improvements, development costs, and preliminary
environmental screening measures.

-- • Selection and evaluation of final Master
Plan alternatives. When comparing the concepts for a new runway

separated 2,500 feet from Runway 16L-34R,
• Airport development recommendations and delay savings and the percent of operations

policy issues, accommodated were found to increase as
runway length increases. The greatest delay

• Financial analysis of recommended Master savings occur for Airside Concept 5 (a new
Plan improvements. 8,500 foot runway). When compared to the

next best concept (a 7,500 foot runway), it was
CONCEPTS CONSIDERED AND foundthat Concept5 providesadditional savings
SELECTION OF OPTIONS FOR FINAL ranging from $1.2 million to $1.5 million.
EVALUATION (SECTION 3 OF THIS Estimates of delay savings are based upon
REPORT) airfield simulation studies conductedas part of

the FAA Capacity Enhancement Task Force.
Approach These additional savingscoincide with activity

levels ranging from 345,000 operations up to a
Under each of the three primary airport level of 425,000 annual operations. Beyond a
functional areas (airside, terminal/access and level of 425,000 operations, the additional
other functional areas), a number of concepts annual savingsescalatesat a much more rapid
were initially examined andnarrowed to several rate to over $12 million at an activity level of

_ airside and terminal/access options. These 525,000 annual aircraft operations. It is
options were evaluated by the consultants and important to note that these projections of delay
Port of Seattle staff. From these evaluations, savings calculated by the FAA Task Force
the improvement options were refined and reflected a constant aircraftfleet mix. The
"packaged" into three airport development master plan has assumed a mix containing more
alternatives for further analysis, and more heavy aircraft over time, as contained

in the aviation demand forecasts (Technical
Initial Concepts Report No. 5). Though the Task Force delay

estimates may be somewhat conservative, should
Airside Concepts. Eight initial airfield additional heavyaircraft enter the fleet mix as

1-1

TheP&DAviationTeam AR 040105 ....



AIRPORT MASTER PLAN UPDATE
I I

forecast, the savings in annual delay would be Aviation Support Area or a north site) or a _,
even greater. For these reasons, Airside decentralized complex by siting facilities at
Concept 5 was recommended as the preferred various locations. It was concluded that
airside alternative for ultimate development, accommodating a centralized cargo complex was _.
However, runway lengths of 7,000 and not feasible given space constraints and a
7,500 feet were also evaluated in the final decentralized concept is recommended in which "_
alternatives analysis, the existing cargo area would be modified and

expanded through 2010. After 2010, the cargo
rerminM/Access Concepts. Terminal]access facilities canbe developedin the SouthAviation _'

development concepts were organized into three Support Area (SASA).
general development areas: to the north, south
and center of the existing terminal area. Five Three potential sites were investigated for new _,.,
terminal development concepts for the south airlines facilities and airline aircraft maintenance
site, one for the central location, and four for facilities that would be relocated due to terminal -"
the north site were investigated. Several expansion. Of the three locations evaluated, ..
derivatives were examined to test slight only the SASA site was determined to be
modifications, feasible. The ultimate redevelopment of certain "

displaced facilities will depend upon the need as _,
A preliminary evaluation was performed on determined by the respective carrier.
each of the terminal concepts and the highest ,'_'"
scoringoption from each group was identified Selection of Options for Final Evaluation "
for further refinement and evaluation. These
three options were a South Unit Terminal A "Do Nothing" and three developmentoptions -_
option, in which a new terminal would be were carried forward for a more detailed
cons_ south of the existing terminal assessment in the Airport Master Plan Update

connected by Concourse A and the Satellite and the Draft Environment Impact Statement
Terminals would be expanded, Central Terminal (E/S) for the Airport Master Plan Update. t.
option in which the main terminal and Satellite
Terminals wouldbe expanded,a_l a North Unit • Alternative 1, Do Nothing/No Build.
Terminal option in whicha new terminalwould The Airport Master Plan Update require- ,.
be constructed north of the existing terminal ments would not be addressed in the Do
with extension of the North Satellite. Nothing alternative. _
Subsequent analysis recommended the North
Unit Terminal conceptinclude two concourses • Alternative 2, Central Terminal (Figure -
extending perpendicular from the new North 3-5). This alternative would include a new
Terminal and no Satellite extensions. This dependent (2,500-foot separation from
effectively reduced costs to be comparable with Runway 16L-34R) parallel runway with a "-
the Central Terminal option, length of up to 8,500 feet; a 600-foot

extension to Runway 34R; fill, clearing and
Concepts for Other Facilities. The two grading of the 1,000-foot Runway Safety -
primary components of other facilities are air Areas for all runway ends; and completion
cargo and aircraft maintenance facilities, of the landside and terminal development .....
Concepts considered for accommodating future for centralized terminal facilities; and ..-
cargo requirements were developing a completion of the SASA.
centralized complex at one location (the South

1-2 f_
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-- • Alternative 3, North Unit Terminal North Unit Terminal Option clearly ranked
(Figure 3-6). This alternative would above the South Unit Terminal and Central
include a new dependent (2,500-foot Terminal Options, particularly with regard to

- separationfrom Runway 16L-34R) parallel phasing. Although the CentralTerminal Option
runway with a length of up to 8,500 feet; a ranked best under three criteria, the North Unit
600-foot extension to Runway 34R; fill, Terminal Option ranked equal or better than the

-- clearing and grading of the 1,000-foot Central Terminal Option in all of the remaining
Runway Safety Areas for all runway ends; 15 evaluation criteria.
and completion of the landside and terminal
development in a north unit terminal Runway Options Summary
configurationand completionof theSASA.

An 8,500 foot runway would be sufficiently
• Alternative 4, South Unit Terminal long to accommodate99 percent of all arrivals

(Figure 3-71. This alternative would by the types of aircraft projected for Sea-Tac,
includea newdependent(2,500-foot separa- and 90 percent of all departures by aircraft

-_ tion from Runway 16L-34R) parallel types projected for Sea-Tac. These will account
runway with a length of up to 8,500 feet; a for approximately 12 percent of total operations.
600-foot extension to Runway 34R, fill, Furthermore, the pilot rejection rate is expected
clearing and grading of the 1,000-foot to be negligible. For these reasons an 8,500-
Runway Safety Areas for all runway ends; foot runway would provide maximum efficiency
and completion of the iandside and terminal in aircraft flow and therefore allow the greatest
development in a south unit terminal benefit in minimizing aircraft delays and
configuration; and completion of the SASA. flexibility in runway use.

EVALUATION OF FINAL AL TERNA TIVES Although the 8,500-foot option would be more
- (SECTION 4 OF THIS REPORT) expensive and have slightly greater environ-
. mental impacts than the shorterrunway options,

Section 4 presents the evaluation of alternatives the added expense of the 8,500 foot runway
including criteria, methodologies and could be financially feasible and could offset

- conclusions. The three final airport potentially higher construction costs of an
developmentoptionswere evaluatedextensively extensionata later date shoulda shorterrunway

• in the Airport Master Plan Update as well as the be initially built. Further, the incremental
Draft Environment Impact Statement. The increase in environmental impacts could be
terminal and runway components of the three more than offset by aeronautical benefits. A
airport development alternatives were addressed runway length of up to 8,500 feet pending final
separately because runway options were not tied design is preferred as the ultimate runway
to terminal options, development option. It is feasible however to

construct a new runway in stages with the first

Terminal Options Summary stagebeing 7,500 feet in length.

Terminal options were evaluatedon 18 factors AIRPORTDEVELOPMENTRECOMMENDA-
which covered airline/aircraft operations, TIONS AND POLICY ISSUES (SECTION 5
passenger andterminal services, ground access, OF THIS REPORT)
environmental, acquisition and construction
costs, and constructability considerations. The The North Unit Terminal offers the following

1-3
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advantages over other terminal options: n Sufficient landing length for 99 percent of -,
the types of aircraft anticipated to use

• Lowest overall cost per new aircraft gate. Sea-Tac in the furore (compared to
96 percent for a 7,500-foot runway and -

• Shorter walking distances from parking 91 percent for a 7,000-foot runway). This _.,
areas and curbs m the aircraft gates, becomes increasingly important because

more larger size aircraft will be using ,,,
• Adequate curb frontage to meet future Sea-Tat. ,_,

traveler demands.
• I.es_r rejection by pilots opting to use the

• Relief of vehicle congestion on the existing existing long runway. The Air Transport _i
terminal drives. Association and extensive discussion with

airline pilots support an 8,500-foot runway. _
• Minimum traffic impacts in the City of Sea-

Tac. • Increased aircraft delay savings potential by ....
accommodating more aircraft types and by

• Greater flexibility for aircraft gate and reducing air traffic controller work loads
terminal expansion beyond the year 2020. associated with pilot rejection and cross

over "sorting" associated with different
• Less alr.craft taxiing congestion around the aircraft operational requirements.

terminals. '-J
• Sufficient departure length for 90 percent of

• Preservation of the Alaska and Delta the types of aircraft anticipated to use _"
Airlines maintenance hangars and Sea-Tat in the future (compared to
postponement of the need for full build out 85 percent for a 7,500-foot runway and
of the South Aviation Support Area (SASA) 77 percent for a 7,000-foot runway) which _
site. provides increased operational flexibility for ?

the overall airfield.
• No impact to City of Sea-Tat tax base by ,_,

virtue of no additional property acquisition. • Provides the highest safety margin during
Impacts on the commercial comer of poor weather landings (which is when the
International Blvd. and South 18gth Street. runway would be used the most). _

• Less passenger disruption and • Greater flexibility in aircraft operations if
inconvenience during construction, one of the other runways is closed for :,._

maintenance or an emergency. Mainten-
Runway Length Recommendation ancecostson theexistingrunwayscouldbe -*

reduced by reducing the need for expensive
An 8,500-foot runway would maximize the nighttime work as is currently done.
operational benefit of having a second poor- "-"
weather arrival stream provided by adding a • The additional environmental impacts of an ....
new runway. A runway length of 8,500 feet 8,500-foot runway are minimal and can be
offers several benefits when compared with the sufficiently mitigated, as described in the "_
7,000-foot and 7,500-foot options. Environmental Impact Statement.

1-4
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- Facility Improvements • Clearance, grading and development of
expanded Runway Safety Areas at each

The MasterPlan Update proposesthe following runway end
facility improvements: • Limited expansion of 4-6 gates on

• A new Runway 16X-34X with an ultimate Concourse A and the M_in Terminal
length up to 8,500 feet pending final
design.The runwaywouldbeequippedto • Relocation ofNorthwestflightkitchen
enableCategoryIIIbprecisionapproaches

- on 16X with Cat I capability on 34X. * Possible development of displaced
Instrumentationwouldincludeaglideslope, Northwestaircraftmaintenancefacilities
localizer, RVRs, PAPI, ALSF-II/ALSF-I, in the SASA
and inner/middle,outer approach markers:

• Development of the by-passroadway
- • Relocation of the Airport Surveillance connecting the New North Unit
__ Radar (ASR) and Airport Surface Terminal with 188th Street South at 24th

DetectionEquipment(ASDE) Street

• Relocation of South 156th Way and • Expansion oftheCenti'aiParkingGarage
154th Street South

• Development of an On-Airport hotel on
• A midfield overnight aircraft parking apron Concourse D adjacent to the terminal

between the new runway and Runway
16R-34L • Development of the North Unit Terminal

• Construction of a new.Air Traffic Control • Development of the North Unit Terminal
Tower and TRACON access system

• Installation of a Cat III ILS on Runway 16L • Development of access ramps from
_. (loealizer, glideslope, middle marker, and SR 518 at 20th Avenue for access to the

ALSF-II) existing cargo area and new cargo
facilities

• Extension of dual parallel Taxiways A
and B the full length of Runway 16L-34R * Potential overhaul of the Satellite Transit
and taxiway bridge over 188th Avenue System (currently under separate study)
South

- • Displacementofthe Doug Fox Parking
• Additionaltaxiway exits on existing facility

runways
-- • Relocation of the U.S. Post Office Air

• Extension of Runway 34R by 600 feet and Mail Facility to SASA
relocation of the glideslope

- • Relocationof theARFF totheexisting

• Remove displaced threshold from Runway UAL air cargo area
16L.

1-5
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• Potential relocation of Airborne cargo for In addition to the Airport Master Plan _,
an alternate site for the construction of the improvements, some infmatrucmre renewal and
Air Traffic Control facility replacement projects will be needed over the

planning period, such as electrical, industrial
• Development of a cargo warehouse north of waste systems and fueling systems. These

SR 518 east of 24th Avenue South programs would include maintenance and
replacement of existing facilities and would be ,-,

• Development of the SASA: required regardless of the Master Plan
improvements. Both the Master Plan and

• If required, relocate Northwest hangar infrastructurerenewal/replacement projects will ,_,
be subject to the Business Planning and

• Expansion capacity for cargo/malnten- budgeting process in terms of priorities and '-'
ance (as dictated by demand) available dollars. The financial analysis

described in this report accounts for the ....
• Cargo facility for 11 hardstandpositions infrastructure renewal/replacement projects

which are currently budgeted but these projects
• Ground support equipment area are not discussed further in this report. _....

• Replacement Air Mail Facility (as It is also noteworthy to mention the potential for
dictated by demand) incorporating commercial development above _,

certain airport facilities recommended in the ,,
• Development of additional airport employee master plan. There may be potential on top of

parking north of SR 518 west of 24th existing or proposed facilities to develop non .....
Avenue South aviation commercial uses. The potential is

especially attractive for new facilities where
• Development of a new airport maintenance provision for these uses can be incorporated

facility at Cater Air, or other possible during the design stage. Possible uses would t,,
locations in the terminal area include, but not be limited to, hotels,

restaurants, specialty shops, office space, etc. _
u Development of a new snow equipment When incorporating such vertical development _,_

storage site between the RPZs of Runways on the airport obstruction standards contained in
34L and 34X (subject to a separate study of FAR Pan 77, Objects Affecting Navigable 0.,
the feasibility of this site) Airspace, must be addressed, as well as TERPS.

• Development of new general and corporate Phasing
aviation facilities in SASA or alternatively
between the RPZ.s of Runways 16R and The development of facility improvements .....
16X (subject to further study) identified in the master plan are expectedto be

implemented in phases over the planning period.
It is important to note that the ultimate The phasing suggested in the master plan is -
relocation of certain facilities indicated above based on projected traffic levels contained in the
are somewhat uncertain, and will depend upon forecasts of aviation demand, and attainment of _
the need for the facility as decided by a private these levels. It cannot be overemphasized that --
company or other agencies, where development is recommended based upon

demand or traffic levels, it is actua/, not
tim

AR 040110 "
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forecast, demand that dictates the timing of on south end (includes taxiway bridge
construction. However, for planning purposes, over 188th Avenue South)
a schedulemust Ix: provided and this schedule
is based upon the forecasts of traffic contained • Buildings and Access

- in Technical Report No. 5.
* Construct new Air Traffic Control

-- It is also important to point out that the schedule Tower and TRACON. (Depending on
of improvements proposed in this plan is the site this may require relocation of
contingent upon the availability of Federal, Airborne Air Freight.facilities)

" State, and local funds and private investment.
While improvemenus are scheduled for specific • Expand Concourse A and Main
phases in this report, it should be remembered Terminal
that they must be reconciled with budgetary

,. considerations of various public and private • Construct additional cargo facilities in
entities. Thus, the implementation will depend existing cargo area

-- upon funding and business planning
considerations, as well as the attainment of the * Construct new snow equipment storage
projected traffic levels, facility between RPZs of Runways 34L

and 34X

The timing of the above described improve-
menUssuggested in the master plan is set forth * Construct new general aviation facilities
below. As described in the Introduction, the impacted by new runway construction
phasing of specific facility impmvemenUs is
contingent upon further planning by the Port, • Construct GSE facility
and the following phasing is presented as a
guideline m assist in the financial feasibility • Expand existing parking garage
analysis. The traffic levels (in million annual
passengers) associated with each development • Construct access and circulation
phaseare indicatedin parenthesis, improvements at the Main Terminal

Phase 1 22 - 24 MAP (1996=2000) • Construct airport employee parking
north of SR 518 (to be expanded as

• Airfield required in eachsubsequent phase)

• Begin constructionnew 8,500 foot Phase 2 24 - 27 MAP (2001-20063
Runway 16X-34X

nn. Airfield
• Construct expanded Runway Safety

__ Areas for Runways 16L, 16R, and 34R • Complete construction of Runway 16X-
34X

• Construct first phase of RON apron
___ between new runway and Runway 16R- • Expand RON apron between new

34L runway and Runway 16R-34L

• Develop dual parallel Taxiways A and B

' 1-7
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• Buildings and Access • Expand North Unit Terminal parking ..,
structure

• Expand Main Terminal at Concourse A
Phase 5 34 - 38 MAP (2016-2020) --

• Construct site improvements in cargo ,:,
area • Airfield

• Construct new airport maintenance * Extend Runway 34R and dual parallel
facility taxiway 600 feet ""

• Expand existing parking garage • Buildings and Access

• Construct access and circulation * Expand North Unit Terminal (gates on
improvements at Main Terminal north side of north concourse) -'

phase 3 27 - 31 MAP (2006-2010) * Expand cargo facilities in SASA

• Buildings and Access * Expand North Unit Terminal parking
structure

• Construct first phase of North Unit "_
Terminal (terminal and concourse) and Section 6 of this report describes the 5 lines of
parking structure business (LOB) that the POS Aviation Division

has organized as a result of a recent business -_
• Construct site improvements in cargo planning process conducted by the Port. Each

area LOB has responsibility over a key operating
area, which are identified as Airfield, Terminal, ,_-_,

• Constructnew ARFF facility Concessions, Ground Access, and Commercial
Properties. It should be noted that the decision .....

• Construct access and circulation to implement recommendations of the master ,.,
improvements for North Unit Terminal plan will ultimately rest with one of the five

LOB. A primary objective of the master
Phase 4 31 - 34 MAP (2011-2015) planning process is m identify when facilities ._

are required in response to demand levels, and
• Airfield to protect for such development by. identifying -

suitable locations on the airport. The LOB
• Construct exit taxiways on Runway 16L- decisions to implement master plan recom-

34R mendations will consider actual demand as it "_
materializes, and within the context of the

• Buildingsand Access policiesand goalsestablishedfora particular
LOB. --

• ExpandNorthUnitTerminal(gateson
southside of north concourse)

• Develop cargo apron and .other site
improvements for cargo in SASA

IIMI
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FINANCIAL ANAL YSES OF financiallyconstrainedscenarioreducestheCPE
RECOMMENDED MASTER PLAN in the year 2000 to $7.50, higher than the Port
IMPROVEMENTS (SECTION 6 OF THIS policy target by fifteen cents. The analyses
REPORT) shows that the Master Plan program e._ be

developed within the financial constrain= of the
Baseline (Demand-Driven) Scenario Port of Seattle by adopting policies to further

.... defer costsor reducecosts.
A financial analyses was initially prepared for
the baseline Airport Master Plan program, in In actuality, the Port recently adopted a
which capita] projects are scheduled according Business Plan which has already made many of
to projected activity demand levels developed the adjustments discussed above. With those
from the master plan forecast. Funding the adjustments, the Port's target of a $7.35 CPE
baseline program would result in an increase in has been met.
the airlines' Cost Per Enplanement (CPE).
Measured in current dollars the CPE for the In addition, airline (passenger and cargo)

-- baseline program in the year 2000 would reach requirements are driven by forecast levels of
$11.53, compared with the current Port of demand measured against general planning para-
Seattle policy of $7.35. meters and levels of service. The degree and

•- timing of physical development will ultimately
Financially Constrained Scenario dependon actualdemandlevels, the natureof a

" particular airline's operation, the ability and/or
Although there is adequate financial capacity to willingness of an airline(s) to financiallysupport
fund the Master Plan improvements, much of the development and actual levels of service.
the capacity is in the later years of the planning

_. horizon. The implication of this analysesis that CONTENTS OF THIS REPORT
mechanisms are available that could reduce the
costs of the program and the CPE for the This report documents the evaluation of airport
airlines. A number of strategies were suggested master plan alternatives and presents recommen-
and analyzed to reduce the CPE to the target clarions for facility improvements to the year
level of $7.35. These included program cost 2020.
reductions, changes in program phasing, non-
airline revenue enhancements, and non- • Section 1 Executive Summary
traditional financing mechanisms such as private
sector investment. • Section 2 Introduction

Combining some of these strategies could • Section 3 Concepts Considered and
provide a scenario that fits within the Port's Selection of Options for Final Evaluation
general financial objectives. One such

._. financially constrained scenariowas evaluated, • Section 4 Evaluation of Final Alternatives
reflecting the following changes: deferring half
of the Phase 1 (through the year 2000) airline • Section 5 Airport Development Recommen-

_ capital costs into the secondphase, providing dations and Policy Issues
parkingfacilitiesbased on an accelerated
development schedule,and assuming the • Section6 Financial Analysis of
maximum use of outsidef'mancing.The Recommended MasterPlanImprovements

I-9
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SECTION 2
INTRODUCTION

BACKGROUND Seattle Commissioners and the FAA. This
_ report documents the principal findings of the

The population of the Puget Sound region is Airport Master Plan Update.
growing at twice the U.S. average. Govern-

__ merits throughthe region are anticipating that Airport Master Plan Update
growth, and plans for new highway
construction, rail transportation, and urban The Sea-Tac Airport Master Plan Update is a
boundaries are just a few of the programs that comprehensive planning study that will
have demanded their attention over the past determine how Sea-Tat can best accommodate
several years, the growing number of passengers and air cargo

volumes. The Master Plan has been designed to
- Seattle-Tacoma International Airport, which is answer the following kinds of questions:

owned and operated by the Port of Seattle, is no
exception. Since 1989, local governments from • What is the projected passenger growth at

- throughout the region have been involved in Sea-Tac? How much has traffic grown, and
_. evaluating Sea-Tac's ability to accommodate what changes can we anticipate for the

regional growth, future?

In 1993, elected officials from the four counties • What can be done to alleviate the aircraft
surrounding Puget Sound, an organization called delays that occur now during bad weather?

.... the Puget Sound Regional Council (PSRC),
completed an extensive assessment of the • How can the airport remain user friendly?
region's airports. This work resulted in two What needs to be done to keep it as easy as
major conclusions: possible for passengers to get in, park and

get to their airline gate?
• The Port of Seattle should plan for, and

evaluate the environmental effects of, • Is there a need for a new runway? If so,
adding a third runway and other how long should it be and where should it

- improvements to serve regional trans- be located?
portation needs at Sea-Tac Airport.

• As the number of passengersincreases,
• At the same time, the regional governments what needs to be done to handle roadway

should continue to look for an area where a congestion? What terminal expansion is
major supplemental airport couldbe built, needed?

In accordance with the regional decision, the • Would high-sF¢_ trains make a difference
Port of Seattle began two major planning efforts in airline travel?

_ in late 1993: a Master Plan Update, and in
conjunction with the FAA, an Environmental • How can the aircraft using the airport be
Impact Statement. Final decisions resulting managed in a way that reduces the need for
from thesestudieswillbe made by Portof new construction?Willregulatingthetime

2-I
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of day during which planes can take off and or aircraft operations growth) rather than
land--"demand management'--work? fixed time periods.

Master Planning Approach and Concepts Planning Process

There were a numberof important conceptsthat This report, Technical Report No. 8, oneof a
were fundamental to the master planning series of reports prepared as part of the Master ,_
approach: PlanUpdate,discussesthis evaluationprocedure

and describe.sthe recommended Master Plan
m The proposed Master Plan makes maximum improvements. A listing of all technical reports .._,

useofexistingfacilities, preparedduringtheMasterPlanUpdateStudy i.
appears later in this section. Technical Report

• Facility improvements am designed to be No. 8 documents the final planning analyses --
consistent with the Airport Business Plan including refinements to recommendations of
and provide for the enhancement of airport previous technical reports.
revenues. .._

The process by which various development
• Future airport facility improvements will be alternatives at Sea-Tac were evaluated consisted

timed and sized according to aviation of examiningconceptsforimprovementstoeach
demand based on future demographics and functional area of the airport, combining the
economics of the Region. best features of the concepts to form several "_

options for the development of the entire
• Consistency with other Local and Regional airport, then evaluating these airport-wide

plans will be pursued, such as plans by the alternatives as a whole. Three airport
City of SeaTac, King County and the Puget functional areas were considered in the initial
Sound Regional Council. concept analysis: ....

.o

• The Airport Master Plan contains a layout • Airside, including the evaluation of a third
plan of all recommended new facilities, runway, other runway improvements, taxi- _'
This layout, especially with respect to the way improvements, safety area improve- ..
North Unit Terminal improvements and the ments, and navigational aids (described in
South AirportSupportArea (SASA), is TechnicalReportNo. 6, AirsideOptions "'
conceptualandsubjecttofurtherrefinement _, September19,1994)....
insubsequentplanninganddesignefforts.

• Terminal and access, including _'_,
• The phasing of futureimprovements improvementsto the existingterminal, ,.,

described in the Master Plan is subject to terminal expansion and new terminals,
further refinement and modification. For expansion of aircraft parking apron, vehicle ;
example, the phasing of new terminal circulation, airport access improvements, ...
facilities could be revised upon further and vehicle parking (described in Technical
study to begin with a new North Unit Report No. 7A, Terminal Options
Terminal, rather than deferring that Evaluation, February 17, 1995).
development until after the existing terminal ....
is expanded. Any new airport development • Other airport facilities, including air cargo,
will be triggered by need (such as passenger aircraft maintenance facilities, airport
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rescue and fhre fighting, general aviation, opinion surveys, telephone hotline, E-mail
air traffic control tower, airport service and dissemination of project

- maintenance and administration, and other findings through newsletters and technical
airport tenant areas (described in Technical reports. Also included were meetings with
Report No. 713, Other Facilities Reouire- technical committees, the Planners Forum,

- ments and Options, February 24, 1995). and various airline committees and briefings
of elected officials and local community

Requirements for the three airport functional groups. A separate, but similar public
areas were developed. Options for each element process was conducted as part of the EIS in
whichwouldsatisfytheestablishedrequirements accordance with NEPA and SEPA
to varying degrees were prelgued and evaluated, requirements.
From these evaluations, three composite Master
Plan alternatives were developed and evaluated • In addition to the third runway studies,
according to a range of aviation, environmental include a reconsideration of a fast rail
and economic criteria. From this evaluation, a system together with diversion of all cargo
recommended master plan of development was carriers. The potential diversion of Sea-
prepared. A financial analysis of the Master Tac passengers to high-sr, czd rail service
Plan considered development priorities and a was studied and documented in the
recommended phasing of projects resulted, following Airport Master Plan Update

-- report: Potential diversion of Sea-Tac
PROJECT OBJECTIVES Airoort Passem,ers to High SneedGround

" _,.I_I,9_I_L-November 4,-1994. The
The overallobjectiveoftheMasterPlanUpdate studyconcludedthat,atmost,4.3percent
Study is to "prepare a comprehensive Airport of Sea-Tac aircraft operations in 2020 could

-" Master Plan [Update] for the airside, terminal, be eliminated due to passengers using a
and landside facilities needed at Sea-Tac to meet high-speed rail system if it were available
air travel demand to the year 2020 and beyond." connecting Sea-Tac with Vancouver, B.C.,

.... Specifically, the Airport Master Plan Update Portland, Oregon and Spokane,
_ and related studies have fulfilled the relevant Washington. Diversion of cargo carriers to

objectives stated in Port Resolution 3125. another airport was determined to be
Citations of objectives from this resolution with infeasible because much of the air cargo at
an explanation of how each has been addressed Sea-Tac is shipped by carriers (Alaska

.... in the Airport Master Plan Update are as Airlines and Northwest Airlines)whichship
follows: their cargo on passenger and combi flights

as well as all-cargo flights. Furthermore,
• Design a mechanism and process to eliminating cargo flights would have little

promote [land use and community] compat- effect on airfield delays at Sea-Tac because
ibUity through improved coordination, cargo flights operate less frequently during
communication and involvement. An the peak hours.
extensive public involvement program was
developed for the Airport Master Plan • Fully explore the impacts of peak period
Update to allow participation of the public pricing and other demand management
in the planning process. Elements of the techm'ques. Peak period pricing and other

•public involvement program included passenger demandmanagement approaches
11 public workshops and meetings, public available to the Port of Seattle were
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thoroughly investigated and documented in will be less than the current noise exposure.
two Airport Master Plan Update reports: This decline is expected due to the Port's
Preliminary Revert on Demand Manage- noise reduction program and the federal
rnent to the Puget Sound Regional Council mandate to phase out Stage 2 aircraft no -
Exven Arbitration Panel, November 30, later than the year 2003. ._,
1994 and Information on Demand/System
Management Issues Reouested bv the Puget Nevertheless, measures now in effect to
Sound Re_,ional Council Ext_en Panel, reduce aircraft noise within the community :,
April 13, 1995. These studies concluded will be continued in an effort to assure the
that peak period pricing or other demand minimization, to the extent practical, of ,_
management techniques would not signifi- existing and future noise levels. The
cantly redistribute or reduce passenger measures in effect to the year 2000 include: __
demand to effectively reduce the airfield _.
capacity shortfall and aircraft operating • Noise Budget - limiting the total noise
delays. These conclusions were discussed energy carriers may generate at the '
in two public hearings convened by the airport until the fleet is substantiallyat ._
Puget Sound Regional Council's Expert Stage3.
Panel and were accepted by the Expert
Panel. * Nighttime Limitations Program - limiting

the hours of operation for Stage 2
• F,rplore land acquisition and redevelopment aircraft. _

to compatible uses. The Port of Seattle
currently owns about g00 acres of land Ongoing programs include: "_
around the Airport which does not have
direct access to the airfield. Much of this • Pilot Program for Schools - sound-
property can be redevelopecl and the Port is proofing school buildings. _'_
activelypursuingdevelopmentin compatible _
uses. For example, the Port and the City of • Ground Noise Control reducing the
Des Moinesarecurrentlypursuingdevelop- noise of ground events such as
ment of the Des Moines Creek Technology powerback operations and run-ups. _,,
Campus, a business park, on 90 acres of
Port property in the City of Des Moines. • Flight Corridorization - maintenance of •,

runway heading flight tracks by depart-
s Attenuate airport noise through the use of ingjets until reaching specified altitudes.

berms and barriers. Pending the final ,._
outcomes of the Master Plan Update and the • Flight Track and Noise Monitoring - '
Environmental Impact Statement on the maintenance of records of noise levels "_
update, the Draft Ground Noise Study and flight track location information for ....
(February 1994) conducted by the Port identification of deviations and
recommends further evaluation of the noise communication with public and users. -"
reduction benefits by installing berms on the ....
western boundary of the airport. In • Promote aggressive on-airport emission
addition, the Airport Master Plan EIS found reductions. The Port of Seattle is
that future noise exposure with the committed to reducing air pollutant levels
recommended Master Plan improvements by reducing emissions from various sources

tam

2Q4 f

AR 040118 "
The P&D Aviation Team



_ AIRPORTMASTER PLaN UPDATE

SEA T TL E 7A C 0 MA

at the Airport. A number of on-going • Improve the aesthetic appearance of the
considerations have focused on reducing the airport boundary. The gu'port Master Plan

- number of vehicles accessing the airport by Update includes an analysis of ways to
providing alternatives to single-occupancy improve the aesthetic appearance of the

• vehicles. Other actions have addressed airport boundary. The plan, provides
_ motor vehicle idling along the terminal various landscape environments around the

curbfront. Airport staff rigorously monitor airport which reflect the variety of.settings
access by taxis, limousines and buses and in the Region and State and assesses

___ idling within the terminal area. _thetic improvements to the airport
perimeter. These improvements are

The Port of Seattle supports a commuter discussed in Assessment and Develooment
trip reduction strategy which has several of Aesthetic Improvements to the ,_irnon
components: employee shuttle bus service Perimeter.
to remote public and employee parking to
reduce vehicle trips in the terminal area; • Develfp a comprehensive stormwater

-" support for the regional light-rail transit management plan. A comprehensive
+ system; and limiting passenger drop-off and stormwater management plan is currently

pickup and vehicle idling at the terminal being prepared by the Port. A draft
" through vigorous enforcement and by stormwater master plan report is under

• successfully providing short-term parking preparation. The sizing of facilities took
alternatives (i.e., metered short-term public into account facility requirements of the

.... parking within the terminal area). Master Plan Update. Implementation of the
plan will follow.

• Promote regional transit and reduction in
+- use of autonmbiles. The proposed Airport sCOPE OF STUDY, SCHEDULE AND

MasterPlan improvements promote regional DOCUMENTATION
transit by providing additional transit pimm_

... (for buses)at the terminals and allowing for The Airport Master Plan Ulxiate began in
a new regional transportation terminal (for December 1993 and is scheduled to be

" rail transit station) adjacent to the Central completed in January 1996.
Parking Structure. Transportation demand
management strategies could reduce both The primary issues addressed in the scope of

-- employee and private passenger vehicular work include:
. traffic by up to 20 percent. Employee trips

can be reduced by peak pricing, car pooling • Forecasts. The master plan update and
- programs, and ridesharing incentives, related Environmental Impact Statement and

Vehicular traffic can be reduced by park- FAA Part 150 Study must be based on a
and-fly lots, congestion pricing, and reliable and generally accepted set of
improved transit services. Travel demand forecasts. ,
management was investigated in detail as
part of the studyand was documentedin a • Airside Evaluations. An important corn-
report tiffed, Seattle-Tacoma International ponent of the study is the analysis of a new
Airvort Master Plan InternationalBoulgvard dependent parallel (minimum runway
Access Study and Travel Demand separation of 2,500 feet) runway. The
Management Mitigation Polici_. Airspace Update Study and the FAA
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AirportCapacityEnhancementTask Force surroundingcommunitiesandconstructively "
both determinedthat a substantialcapacity involves the public in focused workshops
improvementcan be achieved by construct- for the project. Elements of the public
ing a new paralleldependentrunway, involvement program include workshops, -

public opinion surveys, and dissemination ,:,
• Terminal Evaluations. A key issue in the of project information through newsletters

terminal development is to achieve a and technical reports prepared during the
b_lancebetweenadded terminal capacity study.
and additions to airside and landside
capacity. Curb frontage, roadway and The following documents have been produced _-
automobileparkingarecritical components, during the course of the project: i+i

• Multi-Modal Evaluations. There is • TechnicalReportNo. 1, FinalWork Scope_ .-o
considerableinterestat the federal, State
andlocallevelsof governmentto develop • TechnicalReportNo. 2A, ]v[arketResearch ....
inter-modaltransportationsystemsthatare Resultswhichpresentedresultsof research ....
economicallyefficient and improve air conductedto helpdetermineissues,define
quality, keypublicsandckaify citizensopinions. '

• Financial Planning. A comprehensive m Technical Report No. 2B, _
financial plan and implementationstrategy ipent Program Develooment R_eport,which +"+
mustbe developedto maximizethePort's setout a communityinvolvementprogram ..,
ability to fund needed capital improvement for the master plan program.
projects.

• Technical Report No. 3, planning History
• Part 150 Issues. The Sea-Tee Aixpon and Study Relationships which summarized _

Noise Mediation Agreement resulted in recent planning studies related to Sea-Tee _._
substantialnoise reductionprograms, now Airportand surroundingcommunities.
being implemented. This agreementplays _
a vital role in existing and futureplanning • TechnicalReportNo. 4, FacilitiesInventory_, ,
efforts at the airport and has been which documented the extent of existing
incorporated into the recently completed airport facilities. "_
FAR Pan 150 Study 1993 Amendments.
However, those amendments did not • TechnicalReport4A, Ground Access Undate
consider the implementation of a third integrated the previous traffic and parking ,_:_
runway,andthus the Noise Exposure Maps studies using updated data on ground trans- ...
that were generated in the study will be portation. It also described the recalibration
updatedto considerthe thirdrunway option, effortof simulationmodellingand the result....

• ing simulation of future traffic conditions ..,
• Public Involvement Process. Public under the different terminal development

involvement in the planning process is an options. .
important element of the Airport Master

Plan Update. The public involvement • Technical Report No. 5A, _ -
programdevelopedfor the studyallows for Forecast Report, which presented the final
betterunderstandingof the sentimentsin the projections of aviation demandas accepted ..

N
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by the FAA. • Technical Report 8, Master Plan U_ate
(this report).

• Technical Report No. 5,
Report, which presented final aviation and The following documents remain to be
ground traffic forecasts, completed at the time of printing this report.

• Technical Report No. 6, Airside Ootions • Airport Layout Plan Set
Evaluation, which address_ various runway • Aesthetics Paper
configurations for increasing airfield capacity • Summary Brochure
along with other alrside improvements to

. maximize airfield efficiency. PLANNING TEAM COMPOSITION

• Technical Report No. 7A, Terminal Ovtions The Master Planning Team led by P&D
Evaluation, which documented an analysis of Aviation consists of ten firms which are listed
future passenger terminal configurations to below with their key responsibilities:

" meet program requirements as determined by
_.. projecteddemand. • P&D Aviation Project Management,

Forecasts and Facility Requirements, Airside
"- • Technical Report No. 7B, Other Facilities Planning, Ground Access Planning, Overall
, Rmuirements and Options, which addressed Airport Master Planning and Coordination

the needs for other facilities such as cargo,
-- airline maintenance,general aviation, etc. a O'Neill & Company- Public Involvement

• DemandManagementReportwhich provided • Parsons Brinckerhoff - Multi-Modal
- responsesto issues raised by an Expert Panel Evaluations

on Noise and Demand/System Management
" Issues. a Thompson Consultants International-

.-, Terminal Planning
m Aimort Parkin_ Systems - Lon_-Ram, e

- _ which- _ existing parking m Barnard Dunkelberg & Company- Part
facilities and long-range auto parking 150Integration and Community Planning
requirements.

-" • Berk & Associates - Financial Planning
• International Boulevard Access Study and

Travel Demand Management Mitigation • Murase Associates - Airport
Policies examined ways to minimize future Beautification, [-_ndscape Architecture
traffic deficiencies along International
Boulevard(State Route99) includingtraffic • Mestre Greve Associates - Aircraft Noise

.- controlmeasures and travel demand Impacts
management measures.

• Landrum & Brown - PassengerTerminal
• Preliminary Traffic Study compared future Concepts

terminal development op6onsagainst the do-
nothing alternative in terms, of levels of • Claire Barrett & Associates - Demand

__ service on airport roads. Management

_ _ 2-7
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SECTION 3
CONCEPTS CONSIDERED AND SELECTION

- OF A£ TERNATIVES FOR FINAL EVALUA ZION

APPROACH

Under each of the three primary airport A la.,'ge number of concepts were ini_=qy
elements (airside, ternunal/access and other examined for each of these elements. Passenger

-" functional areas), a number of alternative terminal requirements drove the development of
concepts were examined. These were evaluated plans for other facilities such as cargo and
by the consultantsandPort staffwith inputfrom maintenance. Conceptswere chosento address
both the public involvement process and the the range of feasible expansion possibilities.
Technical Advisory Committee. From these Although the concepts were structured to satisfy
evaluationsthree airport development options the projectedairport demandto 2020, they did

- were developed for further analysis. This so with varying degrees of effectiveness.
approach is described below.

Methodology for Analyzing Concepts
.... Airport Elements Addressed
._ Concepts for each element were evaluated

Potential Airport Master Plan improvement according to applicable criteria. Airside
.-- concepts were considered in three functional concepts consideredsuchfactors as percent of

areas: aircraft operations accommodatedby runway
length, pilot preference, airfield operations

.... • Airside concepts, including the evaluation delays, construction costs, aircraft noise
of a third runway, other existing runway impacts, wetlands impacts, earthwork impacts

- improvements, taxiway improvements, anddisplacementof homesandotherproperties.
.... safety area improvements, and navigational The terminai/acc.ess concept evaluation

aids. addressed such issues as capacity, flexibility,
-- accessibility, maneuverability, balance,

• Terminal/access concepts, including convenienceandconstructioncost. The evalua-
improvements to the existing terminal, tion of other facility concepts considered

- terminal expansion and new terminals, functional relationships, access, availability of
expansion of aircraft parking apron, vehicle aircraft parking, impact on other facilities and

_ circulation, airport access improvements, phasing.
- and vehicle parking.

The concept evaluations included technical
• Concepts for the development of other analysis by the consultant team as well as

- functional elements, including air cargo, evaluation by Port staff. An Airport Master
aircraft maintenance facilities, airport Plan Technical Work Group facilitated the Port
rescue and fire fighting, general and staff evaluations. Furthermore, meetings were

_ corporate aviation, air traffic control tower, held to discuss the concepts with the FAA,
airport maintenance and administration, and surrounding cities, Puget Sound Regional
other airport tenant areas. Council, Washington State Department of

Transportation, the Airline Technical Committee

_ ._, 3-1TheP&DAviationTeam
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and the public. Technical reports were prepared concept and seven improvement concepts). All
at each stage of the planning process, as seven improvement concepts include an exten-
described in Section 1. Coordination with sion of Runway 34R from ll,900tol2,500feet _
various concerns included the following: (takeoff length), additional taxiway exits, dual

parallel Taxiways A and B along the full length ,:-,
• Technical Advisory Committee with over 40 of Runway 16L-34R, and extensions of the

representatives including FAA, WSDOT, Runway Safety Areas for Runway 16L, 16R and "
PSRC, PSAPCA, local jurisdictions, ACC, 34R. Seven options for a new runway were
and RCAA. evaluated. These options are illustrated

schematicallyin Figure3-I and summarized -"
• Various airline committees including Airfield below: '

Advisory Subcommittee,Airline Airport
Affairs Committee, Airline Technical • Alrslde Concept 1: Existing Airfield. ""
Committee and a Special Master Plan Under this concept, no improvements would
Subcommittee designated by AAAC. be made to the airfield beyond those alr,__dy

underway (new tax/ways). This "do ....
• Local jurisdictions through the Planners nothing" concept is included in the analysis

Forum. of aitematives to estimate the likely effects
(for example, additional aircraft delays) of ..

• Series of public involvement workshops not providing additional airfield capacity. It
(Sea-Tac University). provides a benchmark by which the other "_

optionsarcmeasured. -.
• Also reports, available through local libraries

with E-Mail and hotline for comments. • Airs Concept 2: Commuter-Close.
Under Airside Concept 2, a new 5,200 foot _,,

The best features of each concept were chosen long by 100 foot wide commuterrunway ,
and combined to form three airport-wide would be constructed 1,500 feet west of "
development options for final evaluation: North Runway 16L-34R. The new runway would ,,
Unit Terminal Alternative, Central Terminal serve primarily commuter and general
Alternative and South Unit Terminal aviation operations. However, it would be -.
Alternative. capable of accommodating landings and

some departures by Airplane Design ""
INITIAl. CONCEPTS Group HI Aircraft which include small air

carrier jets suchas the 13737 and MDS0.
Airside Concepts The north threshold of the new runway ....

would be 950 feet southof the existing north .
A detailed discussion of airside concepts is runway ends.
contained in Technical Report No. 6,
Options Evaluation, September 19, 1994. The Airside Concept 2 represents the lowest cost ..,
description and evaluation of these concepts are approach of all concepts considered. There
summarized below, would be no relocation of adjacent roadways ....

(otherthanah'portserviceroads)andsafety _.
Description of Initial Airside Concepts. area standardsat the north endsof the run-
Eight initial airfield concepts were developed ways would be met by relocating the north
and evaluated (a no-airfield-improvement thresholds of Runway 16L-34R 300 feet to ,,
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the south and Runway 16R-34L 325 feet to operations in the Programmatic EIS for the "
the south. This would result in the shorten- Sea-Tat Flight Plan Project in the early

ing of Runway 16R-34L to 9,100 feet. 1990s). The north end of the new runway
Under this concept, Runway 16L-34R would be aligned with the north ends of the -
would be lengthened to the south to obtain existing runways. South 154th Street and ,
a runway length of 12,500 feet. South 150th Way would be relocated to the

north around the new and existing runways. *-,,

Under Airside Concept 2 the separation Because the roads would be relocated, the •
between the runways would not permit an north thresholds of the existing runways
additional IFR arrival stream. The new would not need to be relocated to provide ,,,
runway would be used primarily for VFR Runway Safety Areas meeting FAA criteria !..
traffic conditions, as with Airside Concept 4B. Therefore,

Runway 16R-34L could be maintained at its ....
• Akside Concept 3: Commuter Depen- p r e s • n t 9,4 2 5 f o o t I • ng t h.

dant. Airfield improvements under Airside Runway 16L-34R would be extended 600 "
Concept 3 would be similar to Airside feet to the south to achieve an overall length _,
Concept 2, with the exception that the new of 12,500 feet. ..
commuter runway would be 2,500 feet west
of Runway 16L-34R. This greater separa- The runway configuration permits parallel .....
tion would allow for two arrival streams (staggered) ILS approaches. To provide
under IFR conditions. The greater runway maximum IFR benefits, each end of the "
separation would also allow for an aircraft new runway would be equipped for preci- .....
parking area to be located between Runway sion instrument approaches. If a third
16R-34L and the new runway. This area runway is added it is proposed to ultimately
would be used to park aircraft which remain equip Runway 16L for Category Bib
overnight at the airport or which must be approaches. As adequate separation will "
temporarily parked for maintenance exist between it and the new runway to ..
reasons. The north threshold of the new permit dual arrival streams, it is
runway would be located 1,435 feet south recommended that the new runway also be "
of the north ends of the existing runways, equipped for Category mb approaches from -..

the north. This will permit parallel

The runway configuration permits the use Category Illb ILS approaches and thus ....
of two IFR arrival streams and therefore the enhance capacity during periods, of
new runway would function in an IFR extremely low visibility. In the interim, use
capacity. It is assumed for purposes of this of Runway 16R as the Category mb _
comparisonthata Category I ILS system runway can continue untilsuch time that
would be installed on both ends of the new demand indicates the need for dual, low

runway under this option, visibility arrival streams.

• Airside Concept 4,4: Programmatic • Airside Concept 48." Programmatic
Baseline. With Airside Concept 4A, a Baseline Staggered. Airside Concept 4B
new 7,000 foot by 150 foot runway would is similar to Airside Concept 4A, except the _.
be constructed 2,500 feet west of Runway north threshold of the new runway would be
16L-34R (this is the baseline runway length staggered approximately 1,435 feet to the
and alignment considered for air carrier south to eliminate the need to relocate South ,,
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156th Way and to reducethe fill require- • Airside Concept 5: Dependent-
mentsat thenorthendof the runway. The Maximum Length. Airside Concept 5

- terrainat the northend of the new runway includes the construction of a new
dropssteeplyto the northandoffsettingthe 8,500 foot by 150 foot runway, 2,500 feet
newrunwayto the southwouldsubstantially west of Runway 16L-34R. The north end

... reduce the amount of fill material required of this runway would be in alignment with
and the construction cost. Under this the north ends of the existing runways.
option, the relocation of South 154th Street South 154th Street and South 156th Way
as well as South 156th Way would not be would be relocated to the north as in
necessary to accommodate the new runway. Airside Concept 4A. With the north

threshold of the new runway located as

_ Accordingly, the north thresholds of the described above, 8,500 feet is the maximum
existing runways would be relocated to length obtainable to comply with RSA and
provide Runway Safety Areas (RSAs) and ROFA standards without major highway
Runway Object Free Areas (ROFAs) which relocations.

"- meet FAA standards. Note that a 7,000
foot runway is approximately the longest Because dual arrival streams are possible,
runway which can be accommodated at this the navaids described for Airside
separation without relocating existing public Concepts 4A and 4B axe applicable to this

. roadways to achieve RSA and ROFA concept. Therefore, the north end of the
standards. The new runway would be new runway would be capable of Category

-_ equipped with a Category lifo precision IIIb approaches.
instrument landing system at the north end,
as in Airside Concept 4A. • Airside Concept 8." Indel_ndent-

_. Maximum Length. In Airside Concept6,
• Airside Concept 4C: Staggered a new 8,500 foot by 150 footrunwaywould

7,500-foot Runway. Under this option, be constructed 3,300 feet west of
. thenew runwaywouldbe 7,500feetlong. Runway 16L-34R. Due to the greater

This lengthwaschosento providean option separationof the new runway from the
- in which the runway length would be existing runways under this option,

between that of Airside Concepts4A/4B extensive road relocations would be
andAirside Concept5 andaccommodateat necessary. In addition to the relocationof

" least 95 percent of the aircraft types South 156th Way and South 154th Street,
..... projected to be using the airport in 2020. approximately one mile of State Route 509

To allow the necessary RSA and ROFA at and one mile of Des Moines Way would
- the south end of the new runway, it could have to be relocated. The relocations

be staggered at most about 935 feet to the would include the 2-level interchange
south of the existing runway thresholds, between State Route 509 and Des Moines

- For this reason, South 156th Way would Way.
need to be relocated to the north to
accommodate the RSA and ROFA at the In addition, this option would require

-- north end of the new runway. In other greater property acquisition and the
respects, this concept is similar to Airside relocation of many more homes and
Concept 4B. businesses than under the other options.

3-5
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The advantage of Airsick: Concept 6 is that approaches which requires a minimum of 2,500
the two outboard runways would be sepa- feet separation regardless of stagger. However,
rated by 3,300 feet, which in the future will parallel ILS approaches are not simultaneous, __
presumably permit simultaneously indepen- but are termed "staggered approach" since the
dent ILS approaches. Furthermore, it aircraft are separated diagonally while on the "'
would provide for dual dependent IFR ILS localizer centerline. ,,,
arrival streams on the two westerly run-
ways, leaving the long runway, Runway Evaluation of Initial Airside Concepts.
16L-34R, available for departures. Thus, Evaluation criteria for the airfield concepts
this concept has the greatest capacity for consisted of aircraft delay measures, develop- ""
handling air traffic under IFR conditions ment costs and environmental screening ,
and would result in fewer aircraft opera- measures. A summary of the evaluation of
tionai delays than the other options, airside concepts appears in Table 3-1. -"
Navaids for Airside Concept 6 would be the
same as those for Airside Concepts 3 Measurement of aircraft delays was accom-
through 5, Category HIb approaches for plished using the Federal Aviation Adminis- "'
south flow operating conditions, tration's Airport and Airspace Simulation Model

(SIMMOD). This model is a sophisticated
Effec_ of Runway Stagger. In some computer simulation which realistically ,.'
options, certain types of operations on a runway simulates the movement of every aircraft for a ;._
may be limited by the fact that the runway given runway option. The model produces
thresholds are staggered. This pertains to quantitative measures of aircraft air arrival -'-
parallelrunwaysseparatedby 2,500feet.In delays,departuredelays,and ground taxi
thesecasesthefollowingshouldbe noted, delays.

Simultaneous radar controlledapproachesand Development cost estimates were pmlmmd ,,
departures on parallel runways require 2,500 based on information contained in the first draft
foot runway separation when the runways are of the Preliminary Eneineerin_ Revort prepangl :.
not staggered. When thresholds are staggered, by HNTB and dated-March -31, 1994 and on
the separation may increase or decrease land acquisition costs described by ! _drum and "_
depending on the threshold locations and amount Brown in a memorandum dated September .,
of stagger. 1994. To the extent possible, the same assump-

tions and unit cost data have been used as
• When thresholdsare staggered and the described in the Preliminary Ent,ineerin_

approach is to the near threshold, the 2,500 Retmn. _
foot separation may be reduced by 100 feet "'
for each 500 feet of stagger. A preliminary evaluation (screening) of the

environmental impacts of each of the airside
• When thresholds are staggered and the options was conducted by the EIS consultant -'

approach is to the far threshold, the team. The purpose of this analysis was to allow
minimum 2,500 foot separation requires an environmental impacts tobe considered early in ':"
increase of I00 feet for each 500 feet of the airside evaluation process and prior to the -
stagger, formulationof theEIS alternatives.

This should notbe confused with parallel ILS '.
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AIRPORT MASTER PLAN UPDATE
TABLE 3-1

EVALUATION SUMMARY
OF MASTER PLAN UPDATE AIRSIDE CONCEPTS Page I of 2

Master Plan U [a]

3 5 6

Pereeutage of Aircraft Operations Accommodated and Aircraft Operations l)elays

Percentage of Aircraft Operatiom Capable of
Usiag this Ruaway Leqth, Year 2.02.0

Takeoffs - 32 l 32 77 77 85 90 90

Landing, - 31 [ 31 91 91 . 96 99 99

Annual Detsy Savings, Year 2015 [b]
Hours (Thousands) 0 10 I 55 118 118 I 123 130 130
DoUart (Millions) 0 21 I 116 246 246 I 258 270 270

i

Average Delay, 20IS (Mia,. per Opefatioa) 22 20.6 I 14.2 5.4 5.4 ! 4.6 3.8 3.8

Prdimlnar_ Development Con Estimtm _ of 1994 Dollan) [el

Properly Acquisitionand Relocation - 42 177

Total (Including 15% Contingency) ] - I 91 I 341 I 473 401 425 524 889

Eaviroammtai Effects (d)

Jmlmct_ Area ia Yea*"2020 0tq. mi.)
65 DNL and Greater [el 7.65 7.84 8.13
60-65 DNL [el 10.09 10.08 10.17

Nobe: PoImlatiN Impacts in Year 2020
65 DNL and Greater [e] 13,380 14,030 15,040
6O-65 DNL [el 40,770 40,760 41,030

Noime: Ho_iq Impacts in Year 2020
65 DNL and Greater [el 5,630 5,870 6,360
60-65 DNL [el 17,900 17,920 17,980

Air Inventory from per Day in Year 2020) I
Carbon Monoxide le] 6.82 I 5.86 4.86
Nitrogen Oxide, [el 6.19 6.11 6.02
Pa_ulate Matter (PM10) [e| 0.00 0.00 0.00
Suffur Oxide, Ici 0.23 0.22 0.20

I

Wetland Impacts {acres) [el 5.0 5.4 27.7

100-Year Floodplain impacta (acre*) [c] 2 7 30

Stream Relocation Hinoar feet) Icl 2,760 2,970 12,240

Eal_h impacts (million cubic yards) [el 13 17 28

Construction Impact (UulU Displaced)
Proper'de, [el 400 420 [ 700

Home* It] 300 320 [ SO0

Parks It] o o 1
Historic/Cultural sites [c] 1 1 3
Schools 0 [cl 0 0 1

- • 3-7
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SEATTLE TACOMA INTERNATIONAL AIRPORT

TABLE 3-1 -"
EVALUATION SUMMARY

OF MASTER PLAN UPDATE AIR,SIDE CONCEPTS Psge I of 2

Mature.mu Updme,_n,ideCo,,x.pU[a]
2 3 4A 4B 4C $ 6

No_e Impacted (65+ DNL) in Yem- 2020 [fJ
Pada 6 [el 6 6 [©l 6 6 6
Hi_oric/Cuimnd ,,tt_ 3 [el 3 4 [©J 4 4 $ --.
Ch_ 13 [el 13 13 [c] 13 13 15
Hmpitals/Nuning home, 0 [¢] 0 0 [el 0 0 0
l..ibmrim 1 [el 1 I 1¢1 1 1 1
Schools S [el 9 S lel S S 8 -_

i il

1,,,] Ainlklo ComxqX 1 - Do-Nothing (mun'_ existing distribution of traffic)
Airsick Concept 2 - Common-Close (New $,200 foot long new runway locatted 1-500 feet were of Runway 16L334R)
Ai_ide _ 3 - Commuua. Dependent (New $,200 foot long new nmwzy loested 2-500 feet vat of Runway 16LJ34R) '"
Airside Coneept 4A - Pmgsltmmm_ _ (New 7,000 fl long runway loz:sted 2,.500 feet west of Runway 16Lae34R)
Airside Co__t_z____4B - Pmgyunumtic Baselb_ StsggenxJ (New 7,000 ft loq rummy located 2-500 feet west of Runway 16LI34R, nmsh *

cad of now nmwsy muth of existing)
Airikie Coneq_ 442 - 7.500 a _ (New 7,.500 ILlong runway iocatcd 2-500 feet west of Runway 161J34R, nol_h end of new _.

mnwxy muth of existing)
Airside Conceqpt5 - _ Maximum Length (New 8-5.500fl long nmwxy located 2-500 feet wmt of Rmrway 16LFJ4R) _'_'
Aimide Concept 6 - _ Maximum Lamgth (New 8.500 ft long runway kxutted 3,300 feet west of Runway 16U34R)

[b] Annual deJxy savings compexed with "do-nothing" delays in the year 2015. Source: Technk_ Report No. 6, Airside Outions Evxluatiol
19,1994.

• [c] Source: Ter.imical Report No. 6, Airsick OetiorJ Evaluation, Scptembcr 19, 1994. _.

[d] sourcm: Lamdmm&Brown, Shapiro&Asaociatm, xndGambrrJIUrban, ureportedinTcchnicaiRclx_rtNo. 6, AimideOutiomEvaluat_gm ._
19, 1994. Poptdatlon uddweUingbuedon 1990cemm. Impsctxp_ for theprv.liminarysirsideOlXiOmWeeeulxtal_

• inthe Dnt_ Envimnmemal impact Stmememfor theAirport Master Plan. Table 4-2 providesupdatedinformation for the three faudrunway ;,,,
options. Basedon the Dntlt EIS by Lamdrumand Brown released in April, 1995.

ie] Data not avaiiabk.

[t] Noiae im_ noiaeaensitivefacilitisa noted above do not im:ludcthe units displacedby eonatruetion.

W41
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Selection of Airside Concepts for Further next bestconcept(a 7,500 foot runway), it was
Consideration. As can be seenin Table 3-1, foundthatConcept5 providesadditionalsavings

-- the increases in delay savings are not ranging from $1.2 million to $1.5 million.
necessarily proportional with the increases in Estimates of delay savings are based upon
construction andacquisition costs. For example airfield simulation studies calculated as part of

-. a two thirds increase in construction and the FAA Capacity Enhancement Task Force.
acquisition costs in Airside Concept 6 when These additional savings coincide with activity
compared to Concept 5 yields no delay improve- levels ranging from 345,000 operations up to a

_ ment until demand exceeds 425,000 operations level of 425,000 annual operations. Beyond a
(about the year 2015). level of 425,000 operations, the additional

annual savings escalates at a much more rapid
Current research and advancements in tech- rate to over $12 million at an activity level of
nology suggest separation requirements for 525,000 annual aircraft operations. It is
independent approaches will continue to be important to note that these projections of delay
reduced. It is conceivable that, at some time in savings calculated by the FAA Task Force

_ the future, independentapproacheswill be reflected a constant aircraft fleet mix. The
_ possible to runways separated by 2,500 feet master plan has assumed a mix containing more

(Airside Concepts 3, 4A, 4B, 4C and 5). and more heavy aircraft over time, as contained
'- Selection of Airside Concept 6 with its greater in the aviation demand forecasts (Technical
_. costs and environmental impacts was therefore Report No. 5). Though the Task Force delay

not recommended, estimates may be somewhat conservative, should
_ additional heavy aircraft enter the fleet mix as

Although Airside Concepts 2 and 3 are the least forecast, the savings in annual delay would be
costly of the new runway alternativesandcreate even greater. For these reasons, Airsidc

..... the leastimpacts,theseoptionsprovidea much Concept5 was recommendedas the preferred
lower amount of delay reduction when com- operational alternative for ultimate development.
pared to the options with at least 7,000 feet of

-.. runway length. The lower benefits of these Specific benefits resulting from the selection of
options is caused by the limited usage of the Airside Concept 5 would be as follows:

- 5,200-foot long runway. Currently only about
one third of the aircraft in the Sea-Tac fleet Aircraft delays would be reduced to the lowest
could use this shorter runway length for land- levels for demand expected through the year
ings and departures. In the future this segment 2015.
of the Sea-Tac aircraft fleet is projected to
decrease. Therefore, due to the limited ability Fewer aircraft would be restricted from using

.... to reduce future delays, Airside Concepts 2 and the runway due to landing and takeoff length
3 were not recommended, limitations.

When comparing the concepts for a new runway All aircraft using a longer new runway would
separated 2,500 feet from Runway 16L-34R, have greater takeoff/stopping distance available.
delay savings and the percent of operations
accommodated were found to increase as An 8,500-foot runway length would provide a
runway length increases. The greatest delay greater measure of usefulness in that it could
savings occur for Airside Concept 5 (a new accommodate heavy jet aircraft when one of the
8,500 foot runway). When compared to the existing runways is closed for maintenance or

_ _- 3-9
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emergency, site itself is as deep as the entire existing -
terminal complex and offers the greatest

Although Airside Concept 5 is preferred, it was expansion potential of any option. A number of
concluded that the Master Plan analysis should airline maintenance areas would likely require -
continue to consider the options of runway removal or relocation under most of these _
lengths of 7,000 feet (Ainide Concept 4B) and development concepts. In addition, the
7,500 feet (Airside Concept 4C) into the final commercial area immediately to the south,y--:tof
phase of alternatives analysis. Concourse A would need to be acquired to .

provide sufficient area to complete the terminal
Tenninal/Access Concepts iandside development. South access to the -.

airport needs to be considered in any of these ,
Terminal/access concepts were discussed in concepts. Five terminal development concepts
Technical Report No. 7A, Terminal Ogtions for the south side site were investigated. -
E_fion, February 17, 1995. The description
and evaluation of these concepts is described The site to the east of the existing main parking
below, structure offers the most central location for ,.

supplementary landside facilities. Because of its
Description of Initial Terminal limited size and configuration, only one option
Concepts. By the year 2020 the existing for this site was investigated. _,

terminal facilities will need to be expanded by _
up to 1.9 million square feet of new terminal A site to the north of existing terminal offers a
area to support the,, forecast level of activity, smaller, but in some ways less constrained ._
Ten terminal concel_ts for providing this degree location than the south for the development of
of expanuon were developed for initial an expanded terminal/landside interface. This

evaluation, location would providegreater proximity to the ,,,
main airport entrance, and could be developed ,

Both the iandside and the terminal alrside (i.e., without additional property acquisition. _,,
apron area) compatibility issues have a material Complete development in this area would, how-
impact upon the direction that future terminal ever, require the relocation of a significant _'
development could take. AS a starting point, a number of facilities including the main airport _.,
number of terminal apron-area concepts were entrance road, the airport fire-fighting and
developed and reviewed. These apron-area rescue (ARFF) facility, the U.S. Postal Service "
concepts outlined the gate development oppor- (USPS) facility and a number of cargo and
tunifies of a future parallel east taxiway and flight kitchen facilities prior to construction of
considered the preservation, partial, and the north unit terminal. Four concepts were _'
complete replacement of some existing terminal investigated for this location. ,_
gate facilities. The result of this review was the
development of a series of planning assumptions A brief description of each of the terminal/ _:
and the organization of terminal concepts into access concepts follows: ._
three general development areas to the north,
south and centerof the existing terminal area. • Terminal Concept A-I: A South _,....

Expansion of the Main Terminal. This
The site to the south of the main terminal is the concept proposes to expand the main
largest in terms of total area" of the three terminal to the south in an alignment with
terminal development areas investigated. The existing Concourse A. The South Satellite

d
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andConcourseA wouldbefurtherextended thisnew terminal.Again,bettersouth

and modified to provide additional aircraft access with improved roadways are
- parking capacity. A new underground proposed.

pedestrian connector would be provided
between Concourse A and the South From the airside the terminal concept would
Satellite to provide a supplemental means of be dramatically different from Terminal
access between these two buildings. Concept A-2 in that Concourses B and C,

• and most of the North and South Satellites,

The scheme provides direct mad ac___ssto would be demolished and replaced by
the south of the existing terminal for expanded satellites on the north and south
connection to a future SR509 or South sides of the existing terminal. This major
188th Street. Regional rail transit can be modification enables the creation of dual
accommodated but would require a cormec- Group V 03747) taxilanes the length of the
tion to the main terminal, terminal area, and conceptnatly provides

unlimited flexibility in gate use through the
• Terminal Concept A-2: A Second Unit terminal area.

Terminal to the South. This concept
differs from Terminal ConceptA-I in two • Terminal Concept A-2-2: A South$ide
important aspects. First, it proposes a Unit Terminal with Reverse Roadway

..... separate, but connected, terminal unit to the Flow. From an airside standpoint,
south of the main terminal. Secondly, it Terminal Concept A-2-2 is identical to

- could have a separate access roadway Terminal Concept A-2; existing satellites
system to the south which bypasses the are expanded, Concourses B and C remain
main terminal roadways and links the new in place, frontal gates are provided along an

-- terminal to the primary terminal area access expanded Concourse A with a new
road to the north. This separate roadway southside unit terminal.
access minimizes airport vehicular conges-
tion by distributing traffic between the two From a landside standpoint, Terminal
separate terminal systems. Concept A-2-2 differs substantially from

-- Terminal Concept A-2 in that the unit
,, • Terminal ConceptA-2-1: A Southside terminal and parking area would be

Unit Terminal with Modified Expanded separatedby the roadway from the exten-
Satellites Airside. From the landside sion to ConcourseA. This requires that
standpoint, this concept is similar to vehicular traffic flow clockwisearound the
Terminal Concept A-2, with the exception terminal building (operationally similar to

- of the alignment of the bypass roadway, and Terminal 4 at Phoenix Sky Harbor Inter-
the location of the future regional rail national Airport) in order to permit vehicles
station. Like Terminal Concept A-2 the to drop off passengers from the right side of

- new unit terminal is physically linked to the the vehicle.
existing main terminal by an expanded and
refurbished ConcourseA. However, the • Terminal Concept A-3: A Unit

- new unit terminal is served by a separate Terminal Along South 788th Street.
bypass access road from the north and This concept is similar to Terminal Concept
separate curbs and parking facilities. The A-2 in that it proposes a separate, but
regional rail station would be integrated into linked, unit terminal to be built south of the

_ 3-11
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existing main terminal. Terminal Concept • Terminal Concept C-1: Unit Terminal
A-3 also would includea separateroadway North of the Existing Terminal.
bypass and parking facility and an extension Terminal Concept C-1 defines a simple unit
of the existing STS shuttle. Terminal terminal with frontal gates north of the
Concept A-3 differs from Terminal Concept existing North Satellite. The site available ....
A-2 in that the new terminal would be for such a facility is relatively narrow, and
separated from the existing main terminal in its present form could require that the "'
by a considerabledistance(approximately main accessroad into Sea-Tac from the -
1,800 ft. separationfor Terminal Concept north be relocated eastward in order to
A-3 versus approximately 800 ft. separation provide sufficient parking facilities in _'"
for Terminal Concept A-2). A regional rail proximity to the terminal. ,
station would be placed between the

existing and new terminals. Because its ultimate airside capacity would -
be limited to a fraction of that provided by

The physical orientation of the terminal also a South Unit Terminal, overall airport gate
differs from Terminal Concept A-2 in that requirements would need to be supple- --
its landside would be oriented east-west mented by the expansion of either the South ,
along South 188th Street. This orientation Satellite or Concourse A.
results in a somewhat limited terminal and

curb length, sub-standardroadway curves, • Terminal Concept C-2: Unit Terminal _
anda constrainedparkingfacility compared North of the Existing Terminal.
to other concepts. Terminal Concept C-2 is similar to ....

Terminal Concept C-I but maintains the
• Terminal Concept B: A Centrally airport accessroad in its current location.

Located Transportation Distribution Because the remaining site available for _
Center. Concept B proposes that a Trans- such a facility is relatively narrow, it would ,
portation Distribution Center be developed require development of automobile parking "'
on a site immediately east of the existing facilities to the east of the main north (t
main parking structure. This facility could terminal access road to Sea-Tac. On-grade
accommodate regional rail access as well as parking facilities already occupy some of "_
provide supplemental curb frontage for high the site, although these might need to be _
occupancy vehicles, busses, or other types converted to structural parking, and would
of vehicles designated, by the Port of be connected to the new North Unit --
Seattle, which might otherwise congest the Terminal by either bridges or tunnels
main terminal curbfront. Because of the several hundred feet long. _
distances involved, the Transportation
Distribution Center would need to be • Terminal Concept C-3: Unit Terminal
connected directly to the existing main North of the Existing Terminal. Like f

terminal and potentially to the satellites via Terminal Concepts C-I and C-2 the main -,
a people mover and some form of baggage feature of Terminal Concept C-3 is a north-
handling system. This system might require side unit terminal. This unit terminal is not ,_
the use of portions of one or more floors of physically linked to the existing main ._
the existing parking structure as a right of terminal except through an extension of the
way. existing STS shuttle. Like Terminal

Concepts C- 1 and C-2, Terminal ._

,?
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Concept C-3 has an independent landside incremental growth in the terminal is important
circulation and parking system tied into the and to accomplish this the terminal should be

- northside airport access system which designed to accommodate a wide range of air-
would be relocated to accommodate the craft types and sizes in the future. Finally, the
modified terminal configuration. The key potential for future enhancement of the

_. difference in Terminal Concept C-3 is the architectural character of the airport as the
exploration of the double-sided alrside major international and domestic gateway to the
concourse and the resulting site northwestern United States was an important

.. requirements, point of consideration.

- • Terminal Concept C-4: Unit Terminal Selection of Terminal/Access Concepts for
North of the Existing Terminal. Further Consideration. The preliminary
Terminal Concept C-4 is a variation of evaluation process was performed on each of the
Terminal Concept C-3 as a northside unit terminal concepts, and the three highest scoring
terminal not physically linked to the development scenarios from each group were

- existing main terminal at Sea-Tac except by identified for further refinement and evaluation.
an extension of the existing STS shuttle. Its In this refinement process, the North Unit
landside circulation and parking system Terminal concept was modified to include two

" would also be completely independent of concourses from the new north terminal rather
. the existing main terminal. Terminal than northerly extension of the North Satellite.

Concept C-4 differs from Terminal Concept These revisions were made to provide additional
- C-3 in that it requires an even deeper site gate positions at the North Unit Terminal and

(requiring further property acquisition) but relieve potential apron congestion resulting from
provides an expanded airside capacity long taxilanes. Selected conceptual terminal

.-- providing additional frontal gates and lends development scenarios are presented as Figures
itself to a conventional terminal arrange- 3-2 to 3-4.

" merit similar to that which already exists at
Sea-Tat. The three shortlisted concepts for the Sea-Tat

Master Plan Update reflect a number of options
..... Evaluation of Initial Terminal which may be appropriate to meet differing
. Concepts. To narrow the terminal develop- operational scenarios which develop in the

ment concepts to a manageable and reasonable future. These options are not necessarily
number, sixteen evaluation criteria were mutually exclusive of one another, and may be
established. These criteria were separated into combined.as functional requirements continue to
landside, terminal, airside, and cost categories, evolve. For example, development of terminal

- The evaluation criteria used in comparing and facilities to the north should not necessarily
evaluating the terminal concepts are shown in preclude the development of terminal facilities
Table 3-2. to the south shouldthisprove practical or

- desirable for additional capacity or functional
Perhaps the single most important factor to improvement.
emerge during the evaluation process was the

- needto incorporate flexibility andadaptabilityto Concepts for Other Facilities
change as operational requirements at Sea-Tat
continue to evolve in the future. In addition to Concepts for other facilities were discussed in

_ operational flexibility, the need to provide for Technical Report No. 7B, Other Facilities
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Table 3-2

Terminal Concept Evaluation Matrix
.4

[ 1 Conceptual Options
Evaluation Criteria Weightl A1 i A2 j A2-1 JAZ-2iA3 li • j[c1 i c2 Jc3 j c4 '"'
Airside (Aircraft Gates)

_Capacity 10% 1 0 (1} 1 0 1 (1} (1} 0 1 '_
Flexibility 5% 0i 0 1 0 0 0 0 0 1 1 '
Access 5% 0 0 1 0 1 0 1 1 1 1
Maneuverability 5% 0 1 1 1 Lt {.1. 1 1 1 1 "_
IRaw Sub-Total 25A 1 1 2 2 0 0 1 1 3 4
Weighted Sub-Total 10% 5% 5% 15/, 0% 5% 0% 0% 15% 25/,

Terminal

tBalance 5% (1] 1 1 1 (1 (11 0 0 0 1
i Capacity 5% (1i 0 0 01 (1' (11 1 1 0 0
i ,C°nvenience 5% 0 1 1 1 0 (1 0 0 (1) 1

Constructability 5% 0 (11 (1) (1' 0 (11 1 1 (1) (11 _'

Raw Sub-Total 25% (3] 2 2: 2 (1', (51 21 2i (31 1

WeightedSub-Total -15% 10% 10% 10% -5%-25% 10% 10% -15A 5% _-
iLandside (Roads + Parking)

_.4f

Sirn p icit_Ca P_lc_ 10% (11 1 1 1 0(1',1 1 1 15/, 1 o o (1: (1: (1', o o (1', o
Constructability 5% 0 (1} (1', (1: (1: 0 0 1 (1', (11 ....

!Comoatibility_ 5% 0 0 0 Lt Lt LI.: 1 1 1 1
Raw Sub-Total 25/, 0 0 0 (2 (31 (3 2 3 0 1
Weighted Sub-Total .5% 5% ! 5% .5% 1-15/, -20% 15/, 20"/, 5% 10% _'_

Cost i

!New Construction 10% 1 0 (11 0 (1', 1 (11 0 0 0
tSpecial Systems 10% 0 1 1 1 (1; (1: (11 (11 (11 (1', _,
Facilitv Relocations 5°/ol 1 _ Lt LI.: LI_ 1 g 0 LI.: LE ,

Raw Sub-Total 25%, 2 01 (1: 0 !3_ 1 (2: (1: (Z (Z "
lWeighted Sub-Total 15% 5%i -5% 5%1-25V.il 5% -20% -10% -15% -15%

RawTotal 100%1 °t .; J.I 'WeiohtedTotal 5°/0 25.3 15.3 25'/= .45/,I-35V011 20_1-10_| 25A -.

l Terminal Concept Evaluation I "_
40%, "

.,
u) O%
_D

= -20% _- -"- '"

"_ -4O% _ --
rr

o60% 1

A1 A2 A2-1 A2-2 A3 B Cl C2 C3 C4
Terminal Concept Option ._
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]_equirements and Ogfions, February24, 1995. facilities that would be relocated due to terminal
The descriptionand evaluationof conceptsfor expansion:

- the two primary components of these other
facilities are described below. • _/,n_'tAviation ,Support Area (SalSA/

S/to. A 1994.studyrecommendedthat the
_- Air Cargo Facilities. Possible concepts SASA area be used for the establishment of

considered for accommodating the 2020 cargo furore aircraft maintenance facilities. The
"+" require_tS are d¢,,veJoping It CetttraliT_ _t provided facilities for the three
: complex at a single location, or a decentrali,,_4 existing line maintenance facilities located

complex by siting facifities at various locations south of the passenger terminal as well as
" on or off the Airport. the construction of a base maintenance

facility that was envisioned by Alaska
Two locations for central;,,_.,4concepts were Aidines. Provisions were made to

.... initially identified, the South Aviation Support accommodate the alignment of the Wopouxl
Area (SASA) and a north site. Both sites met South Access Freeway on the West side of

"_ the two primary c_tics, plus provided the site, and a mrridor for the 24th/28th
.... advantages of promoting an efficient use of Avenue arterial on the east side of the site.

space, separating cargo and passenger traffic,
- and permitting phased _ve]opment without • Northeast Maintenance Site. Tlds site
__ interrupting existing cargo operations. How- presently houses the air cargo terminals,

ever, each concept required overcoming major hardstancls, truck docks and parking for all
disadvantages in order to be implemented, opez-aorsexcept Northwest Airlines, whose

cargo terminal is Located in the southeast
At the SASA site a centrali,_4 cargo develop- quadrant adjacent to their maintet_ce

- meritwould utilize most of the SASA area and hangar. Since the recommended cargo
would not lend itself to accommodating other option proposes continued use of the area_J

facilities such as aircraft maintenance, general for cargo operations, the site is pot viable
.. aviation, etc. The north location presented a for an aircraft maintenance complex.

major conflict with existing development. It
was concluded that accommodation of a • Far NorthMaintenanceSite. Thhsiteis

.... centralized cargo option in the master plan was the Port owned prolgn3r located north of
not practical and was dropped from further State Highway 518 and west of 24th

_ consideration. Avenue South. This site was considered in

_ the SASA study and was rejected because of.
The recommended option is a decentraliT@d the need to comtmct a taxiway bridge over

-- concept in which the existing cargo area would State Highway 518. Use of the site is
.... , be modified and expanded to meet program further complicated by existing develop-

requirements through 2010. After 2010, the ment, proposed use of pan of the area for
- projected demand can be met with supplemental aixpon employee parking, and the need for

cargo facilities in SASA, and in some cases, extensive fill.
with warehouses north of SR518 as well.

- Of the three locations discussed for possible
Aircraft Maintenance Fa_. Three airline maintenance, only one site is deemed
potential sites were investigated for new airline feasible for consideration-the SASA site. It

_, maintenancefacilities and airline maintenance provides sufficient area for development of

__ _ 3-18The P&D Aviation Team
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maintenancefacilities anddoesnot conflictwith TechnologyCampus.
the recommendedcargo facilities option.

• Alternative 2, Central Terminal ._.
The extentof aircraft maintenance development (Figure 3-5J. This alternative would
in the SASA should primargy be dictated by include a new dependent (2,500-foot _
customerdemand for continueduse of those separation)parallelrunwaywith a lengthof ,,
facilities that are displaced by passenger up to 8,500 feet; a 600-foot extension to .
terminal expansion. Development of mainten- Runway 34R; fill, clearing and grading of
ance facilities should be reconciled with the 1,000-foot Runway Safety Areas foral l
demands for other uses of the area such as runway ends; and completion of the land- 'i""
cargo and general aviation, side and terminal development for ....

centralized terminal facilities; and
Potential Commercial Development. The completion of the SASA. "
Airport Master Plan recognJz_ the need to
promote commercial developmenton aL,port • Alternative 3, North Unit Terminal
parcelsnotneededor suitablefor otheruses,as (F/gum 3-6)-- Tnis alternative would "_
encouraged by the Airport Business Plan. A include a new dependent (2,500-foot ._
potential site for aviation-related commercial separation) parallel runway with a length of
development is an "L-shaped" property north of up to 8,500 feet; a 600-foot extension to _,
SR 518 near the intersection with the North Runway 34R; fill, clearing and grading of ,_,
Airport A__oce___sFreeway. the 1,000-foot Runway Safety Areas for all

runway ends; and completion of the -_,
SELECTION OF ALTERNATIVES FOR lands/de and terminal development in a
FINAL EVALUA T/ON north unit terminal configuration with two

concourses; and completion of the SASA. ,..
In the Airport Master Plan Update and
Environmental Impact Statement(EIS), a "do •- Alternative 4, South Unit Terminal _'
nothing"optionand three developmentoptions (Rgum 3-7). This alternative would ,,.
were carried forward for a more detailed include• newdependent(2,500-foot scpaxa-
assessment: tion) parallel runway with a length of up to

8,500 feet; a 600-foot extension to Runway ,,,
• Alternative 1, Do Nothing/No Bu//d. 34R, fill, clearing and grading of the

The Airport Master Plan Update require- l,O00-foot Runway Safety Areas for all
ments would not be addressed in the Do runway ends; and completion of the land-
Nothing alternative. However, a number of side and terminal development in a south _
other developments would occur: prepara- unit terminal configuration; and completion "_
tion of the SASA (as approved in the 1994 of the SASA.
Final EIS and Record of Decision), comple-
tion of the Runway 34R RSA grading, In addition to these alternatives for final _,

•development and implementation of evaluation, the Airport Master Plan Update, the
declared distances for Runway 16R and EIS and other related planning studies have .....
16L; installation of a Category II]b considered options with the specific purpose of .-
Instrument Landing System on runway 16L; addressing the issue of aircraft delay at Sea-Tac,
development of an on-airport hotel; and especially during poor weather. These options
implementation of the Des Moines Creek would be aitematives to the construction of a ,..,

3-19 '
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third runway at Sea-Tac and are listed below • Blended Alternative (Combination of
with a summary of the previousevaluation. Other Modes, Use of Existing Airports,

- and Activity/Demand Management).
• Use of Other Modes of Transportation/ The net result of this alternative would be a

Communication (Automobile, Bus, Rail, delay in the implementationof the Master
-. TeleconferencingL It hasbeenfoundthat Plan Updatealternatives. Becausethere is

this alternative will not address the poor no commitment to any individual or
weather operating issues at Sea-Tac. Less combination of elements and because
than 5 percent of passengers using Sea-Tac aviation activity levels are currently
are traveling to distances where surface growing at a rate higher than forecast, this
transportation is efficient and cost effective option would not be a viable solution to the
and likely to be used. FAA study has aircraft delay problems.
found that teleconferencing is likely to have
little effect. It was concluded that none of the above options

would adequately address the aircraft delay issue
_ • Use of Other Existing Airports or Con- and that the only viable alternative to avoid

struction of a New Airport (Replace- excessiveaircraft operationdelaysis to build a
ment or Supplemental). Regional con- third runway at Sea-Tac.

_ sensus has been established through PSRC
Resolution EB-94-O1 that: 1)There is no
sponsor or funding for a new airport;

* 2) Extensive studies of these alternatives
indicatethat there are no feasiblesites;3) If
a sitecould beidentified, marketforcesand

_ planning and development requirements
would prevent the airport from successfully
serving regional demand until 2010 or later.

, TheFAA and Port have independently con-
firmed that a new airport would not satisfy
the needs addressed by the Airport Master
Plan Update.

• ActivityAlternatives (DemandManage-
ment/System Management). These
actions will not eliminate the poor weather
operating need as all feasible actions have
been implemented.

-- • Use of Air Traffic and Flight Tech-
nology. No technologiescurrently exist,
or are planned, which would addressthe
poor weather operatingconstraint at Sea-
Tac.

3-23
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SECTION 4
EVALUATION OF FINAL ALTERNATIVES

APPROACH tionof pushbacidtaxiconflicts, impacton airline
. maintenance and deferral of the need for SASA,

The three final airport development options and gate expan,d_hility beyond the planning
wereevaluatedextensivelyin theAirport Master period.
Plan Update as well as the Environmental
ImpactStatement.The resultsof this evaluation Minimization of Pushback/Taxi Conflicts.
are describedin this section. The terminal and This criteriameasuresthe ability of the termina]
runway components of the three airport option to facilitate aircraft movement within the
development options were addressed separately immediate terminal and gate areas. Maneuver-
because runway options were not tied to ing conflicts are created when taxiing aircraft or
terminal options, aircraft being towed block the taxi lane for other

"- aircraft. This can cause delays in aircraft
TERMINAL OPTIONS EVALUATiON reaching their assigned gate or departing their

gate for the runway.
"- The evaluation of terminal options is sum-

marized in Table 4-1 according to six criteria: The degree of potential taxiway congestion can
airline/aircraft factors, passenger/terminal be measured by the number of aircraft gate
factors, ground access, environmental factors, positions which an aircraft must pass by on a
acquisition and constructioncosts, and con- single taxilane to thedestination gate. Currently
structibility. Although other criteria were used at Sea-Tac, an aircraft utilizing the end gate of

._ to evaluate terminal altexnatives considered Concourse A must pass by at least 11 gates
earlier in the planningprocess,thesefactors which could potentiallyimpede itstaxiing.
were found to be the most pertinent and Aircraft destined for the end gate position of

,: important characteristics distinguishing each of Concourse D could potentially be impeded by
the three remaining terminal options, seven gates.

Most of the terminal evaluation criteria shown The South Unit and Central Terminal Options
in Table 4-1 are subjective. Accordingly, a increase the length of the taxi lanes at the north
ranking system where "plus" equals the best and south ends of the terminal and would create
ranking and "minus" equals the worst ranking the potential for greater taxiing conflicts in the
('0" equals a tie for best) was used to provide terminal gate area. In the South Unit and
a synopsisoftheevaluationresults.Although CentralTerminalAlternatives,anaircraftwould
some factorssuchastheenvironmentalfactors havetopassatleast14gatestoreachthemost
andcostshavebeenquantified,Table4-l uses inaccessiblegateatbothConcoursesA and D.

- the ranking system for all criteriafor
consistency. The most inaccessiblegatesundertheNorth

Unit TerminalAlternativewould requirean
_. Airline Factors aircraft to passonly 11 gatesfrom ConcourseA

and 9 gates from Concourse D. From the new
Airline/aircraft factors considered in this north unit terminal, only 10 gates would be

_. comparative evaluation summary are minimiza- passed by an aircraft from the most inarxe.ssible

4-1
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TABLE 4.1 "
TERMINAL OPTIONS COMPARATIVE EVALUATION SUMMARY [a]

I
,4

South Unit Central North Unit
Terminal Terminal Terminal '

Option Option Option

Airline/Aircraft Factors

1. Minimization of Pu_back/Taxi Conflicts + _,
2. Impact on Airline Maintenance and Delay of SASA +
3. Gate Expandabilit_ Be_,ond Plannm$ Period +

Passen2errrerminal Factors

1. Centralization of Services/Concessions +
2. Terminal Expandability Beyond Planning Period + ,_
3. Passenger Comfort and Convenience 0 0

1. Curb Space 0 0 _
2. Terminal Drive Capacity 0 0
3. Intersection Congestion + _

4. Parking Requirements +

_nvimnmental Factors
Y-_t

1. Social Impacts ' '
- Properties to be Acquired - 0 0 _"_

2. InducedSocioeconomicImpacts _._
-LossinPropertyTax - 0 0
- Loss in Taxable Sales - 0 0 _,
- Jobs Displaced - 0 0

Acouisition and Construction Costs

1. Total Cost with Moving Sidewalk 0 0
2. Total Cost with $TS Extensions 0 0 _'"

1. Continuity of Operations During Construction +
2. Incremental Staging + "'

{a] "+" = Best, "-" = Worst, "0" - Tie for Best '_

v_t
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gale location. The reduced potential for to expand the number of gates beyond those
pushb_k/taxi conflicts under the North Unit required for the planning period. The 75 air

_ Terminal Option is due to the construction of carrier gate,s operated at Sea-Tac today will
two relative short concourses with independent need to be expanded to approximately 100 gate,s
airfield access rather than relying only on to meet demand at the projected 38 MAP level.

_, extending the existing concourses and satellites Additional gates may be necessary beyond this
as in the South Unit and Central Terminal demand level. This criterion measures the

• Options. expandability of the terminal gate positions
beyond the planning period needs.

Impact on Airline Maintenance and Deferral
of the need for SASA. This criteria measures In the SouthUnit andCentralTerminal Options,
the need to relocate existing activities in the the north satellite is programmed to be
terminal area to expand or construct new expanded initially in Phase 3 and again in
terminal facilities. Activities particularly Phase 5. The expansion of the north satelfite
vulnerable to relocation are the aircraft under the South Unit and Central Terminal

-" maintenance hangars operated by Alaska Options would not allow a new north unit
Airlines, Delta Airlines and Northwest Airlines terminal in the same location as in the North
located south of the existing terminal. If the Unit Terminal Option. Consequently, further

.... facilities need to be replaced, it could require expansion of the airport terminal gate activity to
.... the development of the South Airport Support the north in the South Unit and Central

Area (SASA) south of 192rid Street. This area Terminal Options would require more reloca-
.--, _ll require extensive site preparation as well as tions and result in a greater separation between

the construction of aircraft parking aprons for the Main Terminal and a future North Unit
tenant use. Terminal. Moreover, the South Unit and

-, CentralTerminal Options cannot be expanded to
All three terminal options require the use of the the south due to the location of South 188th
site occupied by the Northwest Airlines main- Street and, potentially, the South Access
tenance hangar located at the end of Freeway.
Concourse A. The Northwest hangar is owned

- by the Port of Seattle and leased to Northwest On the other hand, the North Unit Terminal
Airlines. Only the North Unit Terminal Option, Option can be expanded southward in a manner
however, allows the continued use of the Alaska similar to the South Unit and Central Terminal

" maintenance hangar and Delta maintenance Options and additional concourses could
hangar in that area. For this reason, the North ultimately be constructed to the north of the
Unit Terminal Option will reduce disruption of North Unit Terminal if necessary (with
existing airline maintenance activities at the corresponding facility relocations).
airport and will eventually require less intensive
developmentof the SASA area. The North Unit Passenger/Terminal Factors
Terminal Option, however, will require the
relocation of the air mail facility operated by the Passenger/terminal considerations consist of
U.S. Postal Service north of the terminal, as centralization of services/concessions, terminal
well as other catering/cargo areas, expandability beyond the planning period and

passenger comfort and convenience.
Gate Expandabirtty Beyond Planning Period.
An important airline/aircraft factor is the ability

The P&D Aviation Team AR 040149
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Centralization of Services�Concessions. In options which increase both curb-t(>-gateand "
the Central Terminal Option passenger services terminal-to-terminal distances are less desirable.
andconcessions would predominantly be located
in the Main Terminal. This would enhance Both the North and South Unit Terminals share -
passenger convenience and reduce passenger a similar degree of passenger convenience by _:,
confusion and disorien_fion. On the other improving curb-w-terminal and curb-W-gate
hand, the _,vo-terrninal concepts lack the access. Decreased walking distances in turn,
simplicityof the single-terminaldesignand decreasethe dependenceof the concepton ,,,
create the potentialfor passengerinconvenience mechanical people-movers such as moving
and confusion if poorly implemented, sidewalks and/or the STS system. Furthermore, ,_,

_bec__usethese terminals would be new, they _.

Terminal Expandability Beyond the could be designed to provide contemporary
Planning Period. The terminal expandability amenities and sufficient space to enhance the -
of the three terminal options is similar to the passenger experience throughout.
gate expandability discussed above. Terminal
expandability addresses the flexibility to add Of these two alternatives, the South Unit ,_
space within the central terminal building for Terminal has the benefit of being contiguous to
such functions as concessions, ticket counters, the existing terminal, thereby facilitating (off-
and baggage claim area. line) connecting passenger movements but with ,-

the negative of connecting to gates on the south

The discussion relating to gate expand_hility satellite via a long underground connector. The _'
applies here also. Under the Central Terminal North Unit Terminal provides direct access to ..
Option further expansion of terminal facilities to all its gates via relatively short piers, and could
the north or south would not appear to be provide a direct passenger connection back to
feasible. Although a new North Unit Terminal the Main Terminal by an extension of the STS
could be constructed,the concourses would not shuttle.
be as well located with respect to the terminal _
as under the North Unit Terminal Option and a The passenger convenience of the Central
large portion of the air cargo area would have Terminal Option becomes somewhat strained _'
to be relocated. In the North Unit Terminal due to the dependence on the existing core =_,

Option, Concourse A could be expanded to the terminal building and the Transit pl=r_ east of
south as under the South Unit Terminal Option. the parking garage. While curb-to-terminal "

activities remain relatively unchangedfrom the

Passenger Comfort and Convenience. The existingcurb, passengersusingtheTransit Plaza
ability of the concept to facilitate passenger would be required to travel nearly 1,000 feet ,_,
convenience and enhance the travel experience across the parking structure to reach the
includes passenger orientation, walking terminal itself. All passengers would face
distances, level changes, accessibility, increased curb-to-gate distances due to the
amenities, and the minimization of connecting lengthening of Concourse A and the North and ,.,
times. As used at Sea-Tac, this criterion needs South Satellites necessitating some form of
to consider the requirements of both originat- mechanized people mover to render these :
ing/terminating and connecting passengers, distances manageable.
Options which provide short curb-to-gate
distances as well as contiguous terminal
facilities are generallymore desirable,while ._

4-4
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Ground Access and two curb laneson the lower level, and two
through lanesand two cu_ _es on _e up_r

_ Ground access considerations addressed in the level. At the upper level, the innermost curb
comparative terminal evaluation are curb space lane is 11 feet wide, while the rest arc 9 feet or
at the terminal, terminal drive capacity, less in width; at the lower level, the three
intersection congestion in the airport area, and innermost lanes are about 10 feet wide, while
centralized airport parking, the two outer lanes are 12 feet or more in

width. With the proposed improvements under
Curb $Oace. The amount of curb frontage for all three terminal options, the Main Terminal
passenger pick-up and drop-off along the face of drive will be widened to four through and two
the terminal building is an important element in curb lanes on the upper level. The new lanes
minimizing terminal drive congestion. Both the would be 20 feet at the curbside and 12 feet for
upper and lower roadways of the existing through traffic. The lower level roadway at the
terminal have about 1,600 feet of curb at the face of the terminal would remain essentially
building face. unchanged for all three options. Under all three

"- terminal options, the Main Terminal drive
Curb frontage under each of the terminal would have through lane capacities of 1,970
options would be as follows: vehicles per hour on the lower level and 4,540

-- on the upper level.
South North
Unit Central Unit The terminal drive volume and volume-to-

.. Terminal Tm-minai Terminal capacity ratio measured in vehicles per hour
Location _ _ _ from 12:00 to 1:00 PM of the average day peak

month in the year 2020 at the Main Terminal
would be as follows:

" DepartureLevel 1,980' 2,350" 2,050'

IndependentCurb 1,400' 1,700" 1,500" South North
TransitCurb 750' 750' 750" Unit Central Unit
TransitP)_-_s 2 1 2 Terminal Terminal Terminal
ArrivalLevel 1,980" 2,350' 2,050' Location _ Oetion

• _ Main Terminal
DepartureLevel 1,000' - 850'
Arrival Level 1,000' - 850' Lower LevelVolume 1,080 I, 140 850
Transit Pl2_,_s Yes - Yes V/C 55% 58% 43%Total Curb

Frontage 8,110' 7,150" 8,050' Upper LevelVolume 1,420 2,320 1,670
VIC 31% 51% 37%

Thus either the North or South Unit Terminal

Option would provide the opportunity for the Along the upper main terminal drive, which is
greatest amount of vehicle space in front of the a criticalarea for potential trafficcongestion,
terminal area for passenger loading and the Central Terminal Option would have a
unloading. The Central Option does not meet volume/capacity ratio of 0.51 compared with

" forecast requirements for curb frontage. 0.31 and 0.37 for the South Unit and North

Unit Terminal Options, respectively. The South
rerminai Drive Capacity. The Main Terminal and North Options will result in a higher level

" drive currendy consists of three through lanes of service on the main terminal drive.

. 4-5
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Intersection Congestion. As described in the No adverse impacts were identified at any of the
Draft EIS, continued regional population growth freeway ramp junctions. Mitigation measures
and growth of aviation demand will impact the could eliminate these impacts, such as moving
surface transportation system in the vicinity of employee parking to a site north of SR 518.
Sea-Tat Airport regardless of the improvements
undertaken at the Airport. Total Airport surface The North Unit Terminal Option would not
traffic is expected to increase from approxi- impact the surface transportation system in ""
mately 87,600 vehicles per average day in 1994, comparison to the Do-Nothing Alternative.
to approximately 161,500 vehicles per average
day in the year 2020 without airport improve- Parking Requirements "
merits or under any terminal option. Year 2020
traffic volumes on the regional surface trans- A detailed study of parking needs for all future
portation system in the vicinity of the Airport options projected a need to expand parking on- "'*
are expected to be approximately 36 percent site above existing levels. (Aimort l)arkine
higher than current levels due to regional Systems-Long Range Analysis. P&DAviation.)
population and employment growth. Currently, the main terminal has 9,400 parking _-

spaces allocated as follows: 1)Rental Cars: ,,
The DraftEnvironmentalImpact Statement spacesfor bothready-caraccessand on-site
identified the following impacts (note that the vehicle preparation - 1,400 spaces; 2) Employee
Final Environmental Statement could show Parking: 517 spaces; 3)Short-Term Metered _,
somewhat different results). The South Unit Parking: 1,000 spaces; and, 4) Long-Term
and Central Terminal Options would adversely Spaces 6,483. The POS has 4,018 spaces for .,,
impact the surface transportation system in employee parking, mostly located away from
comparison with the Do-Nothing Alternative. the main terminal complex. The POS operates
Adverse impacts were identified at the following no remoteparking areas forpublic use. ,_,
three intersections:

All three expansion options estimate that on-site "
= The intersectionof Air Cargo Road and publicparkingneedswillincreaseto 14,800 _.

S.170thStreetwould remainatLevelof spaces.Thisrepresentsa Portpolicyofprovid-
Service(LOS) F but the averagedelay ingan estimated50% ofallparkingdemand at ""
would more than double. LOS is a measure the 38 MAP operating level on the airport as
of roadway or intersection congestion, with opposed to off-site lots. The three options
A being free flow and F being highly differ in parking space concentrations at -
saturated, terminal areas. The Central Terminal Option

wouldretain allspacesatthemain terminalto *'
• The intersection of NorthboundAirport a maximum of 10,200 public spaces; the ,_,

Expressway ramps and S. lT0th Street balance of public parking spaces (4,600) would
would degrade from LOS B to LOS F. be located at a remote facility on-site, connected

to the main terminal complex with shuttle buses. ,..
• The intersectionofInternationalBoulevard The SouthandNorthUnitTerminaloptionscap

andS. 170thStreetwouldremainatLOS F publicparkingattheMain Terminalat10,900
but theaveragedelaywould more than spaces,witheitherUnitTerminalhaving3,900 ,.
triple, publicspaces.

¢rd/
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It is anticipated that Short-term Metered Parking In summary, the Central Terminal Option would
would double to 2,000 total spaces as demand have 13,500 spaces (public parking and ready=

- increases and the balance of short and long-term car rental area) at the terminal, with 4,600
spaces is divided proportionally among the spaces located at a remote location on-site. The
terminal option schemes. Any additional public North and South Unit Terminal options would
spaces required would be operated off-site by leave 13,300 spaces at the Central Terminal and
private operators or by the POS at on-site 4,800 at the Unit Terminal for public parking

• remote locations away from the terminal area. and rental car ready spaces. Summarized below
are the parking requirements for each terminal

In addition, car rental ready car spaces must be option.
increased to 3,100 spaces, with an equivalent
area (approximately 25 acres)on-site for car OVERALL TERMINAL AREA PARKING
preparation. In the Central Option all ready car RF_UIRF_,MENT (NON-EMPLOYlZ_E
rental spaces would be at the Main Terminal, FACILITIES) [1]
while the North and South Unit Terminal

...... Options would shift 900 spaces to either unit Cmtral TerminalGarage- Cmtral
terminal from the Main Terminal, reducing the TerminalOption Year2020
number of ready car spaces there to 2,200. The Requinmmt

• site noted will be needed for rental car prepara-
. tion, storage, and quick-turn around preparation PublicParking[2] 10,200

located on airport property. The three terminal _toyee r_s 20o
options have some differences in how rental-car CarRental 3.100
ready spaces would be phasedinto operation, Subtotal 13,S00RemoteParking 4.6OO
but total ready-car space would be the same in Total IS,leO
all three options, as is the need for on-site rental
car support facilities. Cmtnd TerminalGarage- North

or South UnitTerminalOption
Finally, employee parking will also have to
expandto about 6,800 spaces from the existing pubSc Parking[2) 10,900

Employee Parking 200
" 4,100 spaces, using the POS standard of 2.5 CarRen_ 2.200

employees per parking space or to 5,500 spaces Subtoud 13,300
if the POS switches its parking allocation factor RemoteParking Q
to one parking space per 3 employees. Data Total 13,300
collected in 1995 strongly recommends that the

' POS consider usingthe higher space allocation Northor SouthUnitTerminalGarage

factor. Thus, about 1,400 added parking spaces Public Parking [2] 3,900
axe needed in all three options to accommodate CarRental 900
employee parking. The three options do have Subtoud 4,8OO
immediate and continued impacts on employee RemoteParking Q
parking facilities due to phased development Total 4,800

proposed in all three options. Therefore, most [ll All numbersroundedto thenearesthundred.
.. employee parking is planned to shift to a site [2] 15_-20_ of spaces assignedto shortterm parking.

north of SR 518, near South 24th Avenue in all
three options.

4-7
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Environmental Factors The displacementof businessesdescribedin the
'= precedingsubsectionwould resultinlossesin

Environmentalfactorsaddressed in the propertytax,taxablesalesand jobs for the
comparative evaluation summary of terminal SouthUnit Terminal Option, comparedwith the
options are social impacts and induced Central and North Unit Terminal Options. The
socioeconomicimpacts. These criteria were Draft EIS estimates these induced socio-
found to be the most relevant characteristics economic affects of the South Unit Terminal '-
distinguishingeach of the threeremaining Optionasfollows:
terminal options. An in-depth analysis of the Socioeconomic
full range of potential environmental impacts Effect or SouthUnit :
and potential mitigation measures is included in Terminal Ootion. 2020 _,
the Final Environmental Impact Statement
(FEIS) on the Airport Master Plan Update. Loss in PropertyTax/Year .....($ thousands) 64.4

LostTaxableSalesTrans-
Social Impacts. The Central and North Unit actions/Year($ millions) 13.4
Terminal Options would not require the acquisi- Jobs Displaced 195 "_"
tion of property by the Port for terminal
construction or related roadway and vehicle This analysis assumes that the displaced
parking development. The South Unit Terminal businesses will not relocate in the area. ,_

Option would require the acquisition of t.
12 commercial propertiesnorth of South 188th Acquisition and Construction Costs
Street and west of International Boulevard. No

residential or other properties would need to be Costs include property acquisition, relocations
purchased for any of the terminal options. The and demolition, terminal construction, terminal

impacts describedhere apply to only the reloca- equipment (loading bridges, baggage handling
tions due to terminal construction, systems, moving sidewalks),. Satellite Transit

System improvements, roadways and vehicle "_'
Induced Socioeconomic Impact. Sea-Tac parking, engineeringand architecturalservices
Airport, a major passenger and cargo trans- and allowance for contingency and other costs °_'_
portation facility, directly and indirectly not specifically itemized. All costs were '_"
contributes to the economic structure of the estimated in 1994 dollars.
Puget Sound Region. Induced socioeconomic

impacts are generated in the region by changes Costs were prepared for two assumptions to
in employment opportunities, payroll genera- estimate the low and high cost range of Satellite
tion, business expenditures for goods and Transit System(STS) improvements(whichare __"
services, and tax revenue. The existing and currently under study). Each of these is ,.-,
forecast induced socioeconomic impacts as described below. Capital cost estimates for the
reported in the Draft EIS are: Sea-Tac Airport Master Plan Ulxlate are

included in a memorandum by P&D Aviation to ...
1993 2020 the Port of Seattle dated April 21, 1995 and

Total Jobs 205,690 418,632 subsequent data submitted April 26, 1995. _.:
PersonalIncome "
($ millions) 2,585.6 5,262.4 Total Cost with Moving Sidewalks. The

lower cost estimate assumes the new terminalStateandLocalTaxes --
($ millions) 406.6 827.9 areas would be served by moving sidewalks and ,.,
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expandedcurbsideshuttle service, rather than Constructibility
the extensionof existing STS lines. The STS

- systemwould be upgradedin the first phaseby Issuesaddressedunder construcfibilityarc the
a major overhaul of existing vehicles and the continuity of operations during terminal
procurementof new vehicles to accommodate constructionand the flexibility for incremental

.... increased passenger levels on the existing lines, staging of terminal development.
Total terminal-related costs for each of the
terminal options arc estimatedas follows: Continuity of Operations During Construe-

. tion. It is important to maintain ongoing
Terminal and Roadwav/Parkinf terminal operations throughout construction with

- Cost Without STS Exte_.sion a minimum of disruption and inconvenience.
Cost Cost Related considerations include the proximity of

Terminal (milfions of per Narrowbody construction to ongoing operations, the need for
_ F,fluLv.lflmLGatt temporary construction and detours, the avail-

South Unit 1,035.4 32.4 ability and location of construction staging
"- Central 820.2 25.6 areas, construction access, and the degree of

NorthUnit 820.3 24.9 renovation necessary in existing terminal areas.
In the North Unit Terminal Option, the existing

-- The number of new narmwbody equivalent terminal and concourse arms are relatively
gates is 32 for the South Unit and Central unaffected, with most of the new terminal and
Terminal Options and 33 for the North Unit concourse construction occurring to the north.

r Terminal Option. Moreover the North Unit Terminal Option is
estimated to require the renovation of only

Total Cost with ST$ Extension. The higher 150,000 squarefeet of existing terminal areas.
.... STS cost estimate assumes the STS system This option, therefore, would disrupt existing

would be upgraded as described above and in terminal operations the least for construction
addition the existing shuttle and loop systems and/or renovation.
would be expanded to serve the new terminal

areas for inter- and intra-terminal passenger Construction of the Central Terminal Option
movements. Under the STS extension altema- would impact both ends of the existing terminal

._ five, moving sidewalks would also be provided as well as the South and North Satellites and
to enhance the movement of passengers along Concourses A and D. Because of the existing
concourses and to connect the expanded South airside and landside site constraints, this option
Satellite with the extended Concourse A in the would provide limited areas for construction

' South Unit Terminal Option and to connect the lay-down and phasing. Furthermore, the
North Satellite with the new north unit terminal Central Terminal Option is estimated to require
concourses in the North Unit Terminal Option. the renovation of over 300,000 square feet of

Terminal and Roadway/Parking, existing terminal structures. Disruption of
" Cost With STS Extension terminal activities is correspondingly anticipated

to be the greatest under the Central TerminalCost Cost per
Terminal (millions of Narrowbody Option.

South Unit 1,073.4 33.5 The South Unit Terminal Option could require
Central 881.6 27.5 the renovation of over 200,000 square feet of
NorthUnit 866.6 26.3 existingterminal space. Construction of this

4-9
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option would also impact one end of the existing numerical values rather than rankings. ""
terminal as well as the South and North Similarly to the terminal options, other criteria
Satellites and Concourse A. While the new besides those shown in Table 4-2 were evaluated
south unit terminal could be constructed outside during earlier runways studies. The criteria -
of the immediate terminal area, development of shown in Table 4-2 are the most relevant for ._:
the new pedestrian tunnel to the southsatellite this stage of analysis where the final three
could necessitate temporarily closing the runway options are being evaluated. '-
existing taxiway. While less disruptive than the
Central Terminal Option, it is significantlymore A/r/ins/Aircraft Factors
disruptive than the North Terminal Option. ,_,

Airline/aircraft factorsrelate to the effectiveness
Incremental Staging. Another important of the runway option in reducing aircraft
aspect of constructibility is the ability to operations delays and improving the overall _
construct the new terminal space in stages to efficiency of the airfield operations.
meet demand in a cost effective manner as it

occurs. In the Central Terminal Option, Percentage of Fleet Mix Accommodated in ..
expansion of the terminal area consists of 2020. Using an analysis similar to that
extensions of the North and South Satellites, described above, it was concluded that the 7,000 :'
extension of Concourse A, and additions to the foot runway would be sufficiently long to _
existing terminal at the south and north ends. accommodate 91 percent of the types of aircraft
The central parking garage would be expanded expect to be using the airport, the 7,500 foot _"
in an incremental fashion to the south. These runway 96 percent and the 8,500 foot runway
additions could be accomplished in an 99 percent, l_nding lengths were based on
incremental fashion as needed to meet passenger typical landing weights, wet pavements and an
demand, allowance for accommodating Category HI

operations in accordance with FAA
On the other hand, the South and North Unit requirements. The longer runways would allow _:,
Terminal Options require a major unit terminal more aircraft to land on the new runway,
addition, which involves substantial road thereby increasing airfield efficiency. _'
relocationsas well as terminal construction. ,,,
Although these unit terminals could, to some Percentage of Takeoffs Accommodated in
degree, be expanded in phases (such as phasing 2020. Although the new runway will be used _"
of concourse development), the unit terminal predominantly for landings, it is important to
options would not offer the flexibility of staging identify its takeoff capabilities for those times
new terminal development that the Central when it would be used for departures. In _
Terminal Option wouldoffer. Technical Report No. 6, Airside Ootions

_, runway lengths were evaluated
RUNWAY OPTIONS EVALUATION accordingto the percentage of aircraft which _

each could accommodate in takt,offs and ._
Runway evaluation criteria addressed in this landings. The aircraft mix is based on the
stage of the analysis are: airline/aircraft projected percentage of aircraft arrivals and _,.
factors, environmental factors, and acquisition departure in 2020. This analysis revealed that _
and construction costs. Most of the runway the 7,000 foot runway would be sufficiently
criteria shown in Table 4-2 couldbe quantified, long to accommodate 77 percent of the types of
Therefore, Table 4-2 is shown in terms of aircraft expected to be using the airport for am

4-10
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TABLE 4-2
RUNWAY OPTIONS COMPARATIVE EVALUATION SUMMARY [a]

7,000' 7,500' 8._0'
Runway Runway Runway

_ Option Option Option

Airline/AircraR Factors

1. Percentage of Takeoffs Capable of Using this Runway 77% 85% 90%
Length,2O2O

2. Percentage of Landings Capable of Using this Runway 91% 96% 99%
l _%_th, 2020

Environmental Factors [b]

-" 1. Noise Impacts (Year 2020)
- Number of People Affected by DN£255 10,800 10,800 11,300
-Housing Units Affected by DNI.J55 4,600 4,600 4,800

.... Non-Airport Area Affected by DNL65 (sq. mi.) 3.2 3.2 3.3

2. Social Impacts
- Single Family Homes to be Acquired 346 359 386
- Condominium/Apartment Units to be Acquired 26 260 260
- Businesses to be Acquired [c] 96 104 105

3. Wetlands
-WetlandAcresAffected 9.I 8.9 9.7

4. EarthResources
- Million Cubic Yards of Fill 13.52 16.77 17.25

p.couisition and Construction Costs [d]

1. Estimated Property Acquisition and
Relocation Cost ($ millions) 82.9 105.3 109.7

2. Estimated Construction Cost ($ millions) 224.8 240.1 295.9
307.7 345.4 405.6

[a] Note that data in this table were updated after the initial airside optionsanalysis (Table 3-1).
[b] Based on the Draft EIS by Landrum & Brown released in April 1995.
[c] Assumes businesses in South Runway Protection Zone are acquired rather than the acquisition of an

avigation easement.
[d] Includes only costs associated with a new runway. Excludes costs associated with extension of

Runway 16L-34R, new taxiways to Runway 16L-34R, RSA improvements to existing runways, and
- enviromental mitigation. (Revised since April 1995).

i
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takeoffs, the 7,500 foot runway 85 percent and in this stage of planning are noise impacts
the 8,500 foot runway 90 percent. Takeoff (numbers of people, housing units and non-
requirements were based on typical maximum airport area affected by DNL65), social impacts ._
flight distances, zero runway gradient, zero (single family homes, condominium/aw_tment
wind and a temperature of 84°F. Aircraft units and businesses to be acquired), wethmd _
departing to the south (runway gradient of-0.71 acres affected, and the volume of fill required. ,.,
to-0.72) would require a shorter runway takeoff These criteria were found to be the most
distance; aircraft departing to the noah (runway relevant characteristicsdistinguishing each of
gradient of 0.71 to 0.72) would require a longer the three remaining runway options. An in-
takeoff distance. Aircraft requiring the longest depth analysis of the full range of potential _"
takeoff distances are generally widebody aircraft environmental impacts and potential mitigation _
flying long stage lengths. The longer runways m_cures is included in the Final Environmental
would accommodate a greater percentage of the Impact Statement (FEIS) on the Airport Master -
airport's operations and therefore would provide Plan Update.
greater flexibility and efficiency in the use of
theairfield. Noise Impacts (Year 2020/. For tlus _'

comparative evaluation, the extent of noise ,_
Pilot Rejection Rate. When multiple landing impacts of DNI_5 and greater include number
runways are available, a pilot has the option of people affected, housing units affe_xt and ,,,
(subject to any airline rules applicable) of non-airport area affected. In the noise analyses _._
rejecting the landing runway assigned to him by presented in the Draft Environmental Impact
the air traffic control tower and requesting Statement,April 1995, impactswere quantified ....
another runway. The Airline Transport only for the 8,500 foot runway option. In
Association (ATA) and airline pilots have stated earlier environmental documentation, noise
that the pilot rejection rate for the shorter contours were prepared for the 7,000 foot and _:_
runway lengths compared with the 8,500 foot 7,500 foot runway options using somewhat
option will be significant due to the less different runway use assumptions. The earlier
desirable length and the proximity of the two screening analysis was prepared using the best
longer parallel runways. FAA tower controllers information available at the time but subsequent
have commented that thistypeofpilotrejection analysis has resulted in refined operating _'
will complicate air traffic management and assumptions. The data in Table 4-2 for the
contribute to delays, number of people affected, housing units

affected, and non-airport area affected for the
In an effort to collect additional information 7,000 foot and 7,500 foot runway options were
related to this concern, a survey was conducted estimated by P&D Aviation on the basis of the _.....
of 10 commercial airports which have similar data for the 8,500 foot runway documented in _.,
characteristics of traffic and airfield the April 1995 Draft EIS and the percentage
configuration. Results of the interviews show a relationships in the data for the three runway
pattern of rejection of shorter landing runways, options contained in the earlier analysis. -,
especially if longer runways are closer to the
terminal building. The results of this estimation procedure indicate _

that the shorter runways would affect slightly ....
Environmental Factors fewer people, housing units and off-airport area

than the 8,500 foot runway (Table 4-2). The
The principal environmental factors considered 3.2 square miles of off-airport property in the ,,,
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year 2020 DNI_5 for the7,000 foot and7,500 Wetlands. Each of the runway optionswould
foot runway options would encompass an affect aportion of the existingwetlandsaround

- estimated 10,800 people and 4,600 housing Sea-Tee Airport. Wetland impacts would
units. The 3.3 square miles off-airport area include placement of fill material, dredging,
affected by 2020 DNL65 for the 8,500 foot removal of existing vegetation, and changes in

- runway is estimated to include 11,300 people hydrologic regimens as a result of increased
and 4,800 housing units. These results are due impervious surface area and storm water
to the differences in mix of aircraft and number management system reslructuring.
of aircraft which would use the new runway
according to its length. About 33 individual wetlands could be directly

affected by development at the airport including
Social Impacts. The social impacts of fill for the following: 9.1 acres for the 7,000
residential and business displacement required foot runway option, 8.9 acres for the 7,500 foot
by the construction of a new runway are runway option and 9.7 acres for the 8,500 foot

_. addressed in the Draft EIS. Included are runway option. These quantities include
estimates of the number of single family homes, wetland areas on the airport which could
condominium/apartment units and businesses potentiallybe used as borrow areas for fill
which could be required for the runway material (2.2 acres of wetlands) and the South
development. The acquisition of these Airport Support Area (SASA) (2.2 acres of

- properties could be needed to provide for wetlands). The SASA wetlands impacts have
nmway construction, to clear the runway been addressed in another EIS but are included
protection zones (RPZs) andtomitigate adverse here for overall evaluation.
environmental impacts. The mitigation area is
located to the west of the primary acquisition Earth Resources. The potential impacts on

- area and eastof StateRoute509. State earthresourcesthatcouldresultfrom runway
Route 509 would be considered an existing construction (including clearing, grading,
boundary which would protect properties to the excavation and fill placement) were evaluated in
west from adverse impacts and also minimize the Draft EIS. The sources of ill] materials,
splitting of neighborhoods, l_nd parcels to be depth of fill placement and methods of
acquired in the primary construction area, placcmentandcompactionwerealsoaddressed.
runway protection zone area and mitigation area
were identified using September 1994 King The following quantities of earth fill would be
County Assessor's office data and the Seattle required for runway construction: 13.52 million
Common Land Database. cubic yards for a 7,000 foot runway, 16.77

million cubic yards for a 7,500 foot runway and
Estimated acquisitions for the 7,000 footrunway 17.25 millioncubicyards for an 8,500 foot
option are 346 single family homes, 26 condo- runway. Preliminary investigations indicate that
minium/apanment units and 96 businesses, the required fill would be obtained from a
Acquisition for the 7,500 foot runway would be combination of Port of Seattle-owned property
359 single family homes, 260 condominium/ and off-site borrow sources.
apartment units and 104 businesses. The 8,500
foot runway option is estimated to require the Acquis_'on and Construction Costs
acquisition of 386 single family homes, 260
condominium/apartment units' and 105 Property acquisition and construction costs were
businesses, estimated in 1994 dollars.Acquisition costs
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include property purchase, relocations of Runway Options Summary
residents and businesses,and allowance for
contingencyandadministrativeand legal costs. As Table 4-2 indicates, the 8,500 foot runway
Construction costs in Table 4-2 associated with would clearly perform best in aeronautical "-
the new runway include mobilization, relocated terms. An 8,500-foot runway would be
items, demolition, earthwork, drainage, utilities, sufficiently long to accommodate 99 percent of
paving, _d_r, lighting, navaids, engineering, all arrivals by the types of aircraft projected for "
and an allowance for contingencies. Environ- Sea-Tac and 90 percent of departures by the
mental remediation requirements have not been types of aircraft projected for the Airport.
identified at this stage of planning, and therefore Furthermore, the pilot rejection rate is expected ....
those costs are not included, to be minimized. For these reasons an 8,500-

foot runway would provide maximum efficiency
Detailed cost estimates were provided by P&D in aircraft flow and therefore allow the greatest ....
Aviation to the Port of Seattle in a benefit in minimizing aircraft delays.
memorandum dated April 21, 1995 and supple-
mentaldata prepared April 26, 1995. The cost Although the 8,500-foot option would be more ....
estimates contained in Table 4-2 were expensive and have slightly greater
summarized from these data sources. The environmental impacts than the shorter runway
estimated cost of the 7,000 foot runway is options, the added expense of the 8,500 foot .
$307.7 million. The estimate cost of the 7,500 runway is financially feasible. Further, the
foot runway is $345.4 million, approximately incremental increase in environmental impacts _'
20 percent greater than the 7,000 foot runway must be weighed against the aeronautical _._
option. The estimated cost of the 8,500 foot benefits. A runway length of up to 8,500feet,
runway option is $405.6 million, approximately pending final design, is preferred as the ultimate

18 percent greater than the 7,500 foot runway runway development option. _
option.

SUMMARY OF OPTIONS EVALUATIONS

Terminal Options Summary _,

The North Unit Terminal Option clearly ranks .....
above the South Unit Terminal and Central
Terminal Options. Although the Central
Terminal Option is ranked best under three ,,
criteria, the North Unit Terminal Option ranks ,o,
equal or betterthanthe Central Terminal Option
in all of the remaining 15 evaluation criteria.
No weighting has been given tothe criteria in ..
Table 4-1. Nevertheless, the North Unit
Terminal Option would generally be viewed as
superior to the other options.
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SECTION 5
AIRPORT DEVELOPMENT RECOMMENDATIONS

AND POLICY ISSUES

RECOMMENDED MASTER PLAN terminal expansionbeyondtheyear 2020.
•- DEVELOPMENT

• Less aircraft taxiing congestion around the
As a result of the evaluations described in terminals.

_ Section 4, Airport Development Alternative 3,
a North Unit Terminal with a runway of up to • Preservation of the Alaska and Delta
8,500-feet, is the recommended long-term Airlines maintenance hangars and postpone-
Master Plan developmeaL The recommended meat of the need for full build out of the

.... Airport Master Plan improvements are shown in South Aviation Support Area (SASA) site.
Figure5-1. Terminal improvements are
illuswated in Figure 5-2. • No impact to City of Sea-Tac tax base by

virtue of no additional property acquisition.
- Terminal Recommendation

• Less passenger disruption and inconvenience
The North Unit Terminal is superior to both the during construction.

•- CentralTerminal and theSouthUnit Terminal

.... options for a number of reasons. Under this • Connection to the Main Terminal by an
concept, several new gates could be added to extension of the STS shuttle.
Concourse A by 2000 with the new North Unit
Terminal to be con_ in about fifteen to Runway Length Reconmmndation

.... twenty years as dictated by level of service and
• actualdemand. The North Unit Terminal An 8,500-foot runway would maximize the

option offers the following advantages over operational benefit of having a second poor-
other terminal options: weather arrival stream. A runway length of

__ 8,500 feet offers several benefits when
• Lowest overall cost per new aircraft gate. compared with the 7,000-foot and 7,500-foot

optioItS.

• Shorterwalkingdistancesfrom parking
arms and curbs to the aircraft gates. • Sufficient landing length for 99 percent of

..... the typesof aircraft anticipatedto use
• Adequate curb frontage to meet future Sea-Tat in the future (compared to 96

- traveler demands, percent for a 7,500-foot runway and 91
percent for a 7,000-foot runway). This

• Minimizes vehicle congestion on the becomes increasingly important because
existing terminal drives, more larger size aircraft witl be using Sea-

Tac.
• Minimizes traffic impacts in the City of

- SeaTac. • Lesser rejection by pilots opting to use the
existing long runway. The Air Transport

• Greater flexibility for aircraft gate and Association and extensive discussion with

_ .._ 5-i
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airline pilots support an 8,500-foot runway glide slope, localizer, RVRs, PAPI, ALSF- "'
for this reason. IF MALSR, and inner�middle,outer

approach markers:
• Increased aircraft delay savings potential by

accommodating more aircraft types and by * Relocation of the Airport Surveillance .,;
reducing air traffic controller work loads Radar (ASR) and Airport Surface
associated with pilot rejection and cross Detection Equipment (ASDE)
over "sorting" associated with different
aircraft operational requirements. • Relocation of S. 156th Way and 154th

• Sufficient departure length for 90 percent of _.,
the aircraft operations anticipated to use • A midfield overnight aircraft parking apron
Sea-Tac in the future (comparedto 85 between the new runway and Runway -,
percent for a 7,500-foot runway and 77 16R-34L
percent for a 7,000-foot runway) which
provides increased operational flexibility for • Construction of a new Air Traffic Control ...
the overall airfield. Tower and TRACON

• Provides the highest safety margin during • Installation of a Cat IIIb ILS on Runway ,_.,
poor weather landings (which is when the 16L (localizer, glideslope, middle marker,
runway would be usedthe most), and ALSF-II)

• Greater flexibility of aircraft operations if • Extension of dual parallel Taxiways A
one of the other runways is closed for and B the full length of Runway 16L-34R
mainumance or an emergency. Maintenance and taxiway bridge over 188th Avenue
costs on the existing runways could be South "_
reduced by reducing the need for expensive ,_
nighttime work as is currently done. • Removal of displaced threshold from

Runway 16L "'
• The additional environmental impacts of an .t

8,500-foot runway are minimal and can be • Additional taxiway exits on existing
sufficiently mitigated, as described in the runways
Environmental Impact Statement.

• Extension of Runway 34R by 600 feet and
Facility Improvements relocation of the glide.slope ,.._

h,¢

The Master Plan Update proposes the following • Clearance, grading and development of
facility improvements: expanded Runway Safety Areas at each

runway end
• A new Runway 16X-34X with a length up

to 8,500 feet pending final design. The • Limited expansion of 4-6 gates of ,
runway would be equipped to enable Concourse A and the Main Terminal
Category lIIb precision approaches on 16X depending on configuration and use. "
with CatI capabilityon 34X, Instru-
mentationimprovementswould includea
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• Relocation of Northwest flight kitchen, • Development of the SASA:
possibly to an area north of SR 518, if
necessary • If required, relocate Northwest hangar

• Development of displaced Northwest • Expansion capacity for cargo/mainten-
aircraft maintenance facilities in the ance

SASA if necessary
• Cargo facility for 11 hardstand

_ * Development of a by-pass roadway positions
connectingthe New North Unit

,-- Terminal with South 188th Street at • Ground support equipment area
24th Street

• Replacementof Air Mail Facility
,- • Expansionof the CentralParking

Garage • Development of additional airport employee
parking north of SR 518 west of 24th

• Development of an On-Airport hotel on Avenue South
Concourse D adjacent to the mrminal

-_- • Development of a new.airport maintenance
.. • Development of the North Unit Terminal facility

.... • Development of the North Unit • Development of a new snow equipment
Terminal access system storage sitebetweenthe RPZs ofRunways

34L and 34X (subjectto a studycurrently
--. * Development of access ramps from underway for approval of this site)

SR 518 at 20th Avenue for access to
the existing cargo area and new cargo • Development of new general and corporate

. facilities aviation facilities in SASA or alternatively
between the RPZs of Runways 16R and 16X

- • Potential overhaul of the Satellite (subject to further detailed study)
Transit System (currently under study)

DESCRIPTION OF MASTER PLAN
• Displacement of the Doug Fox Parking RECOMMENDATIONS AND POLICY

• facility ISSUES

- • Relocation of the U.S. Post Office Air Recommended Master Plan impmvemenus are
• Mail Facility to SASA described below. Relevant policy issues

associated with the airport development
• Relocationof the ARFT to the existing recommendations are addressed.

UAL air cargo area
Alr$ide Improvements/Figure 5-1.)

• • Potentialrelocation ofAirbornecargoforan
alternatesiteforthe constructionofthe Air Recommended Master Plan airside improve-
Traffic Control facility menus consist of new taxiway exits to Runway

16L-34R, a 600-foot extension of Runway 16L-

_. ___ 5-5
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34R, extensions of Taxiways A and B, possible through the addition of the above stated -"
expansion of Runway Safety Areas (RSAs) and two exits.
Runway Object Free Areas (ROFAs) for
Runways 16L, 34R and 16R, a new parallel The simulation indicated that most aircraft are -
runway and associated taxiways, navaids for the capable of regularly exiting at the "Broad _,
new runway, and new overnight (RON) aircraft Ramp" (Taxiway N), except for B747 arid
parking. MD-11, especially during wet runway condi-

tions. The shorter exit would allow many _
Taxiway Exits to Runway 16/.-3,_. Under aircraft currently turning off at Taxiway N to
athree-runwayconfiguration, Runway 16L-34R exit earlier, while the longer exit would also ,_,
is expected to be used frequently as an arrival permit most B747s and MD-11 s to exit earlier. -_
runway, especially during poor weather condi-
tions and peak arrival periods. In light of this, Likewise, in north traffic flows, substantial ~,
enhancements of exits to Runway 16L-34R are reductions in ROT were identified as possible
recommended to reduce the weighted average by adding turnoffs at approximately 5,500 and
runway occupancy time (WAROT). 7,700 feet from the present landing threshold of

Runway 34R. Ultimately, these can be
It should be noted that extensive development of implemented by expanding Taxiways M andJ to _'
exit taxiways for the preumt primary arrival provide a 30 ° exit geometry. ,_
runway (16R-34L) has recently been completed.
These improvements have significantly reduced The additional exits will allow aircraft to clear t_
ROT. Over time, as increased use of Runway the runway sooner, and thus provide greater
16L-34R for arrivals occurs, changes in taxiway opportunities to release departures. "_'
geometry to improve exit performance should be _,
considered. It should be noted that these improvements

should not be confused with recently constructed
In south traffic flows, runway occupancy times exit taxiways on Runway 16R-34L. However, _
for Runway 16L can be substantially reduced by in south flows, the locations of the proposed
adding 30 ° exits located 5,568 and 7,756 feet exits for Runway 16L correspond with locations _,
from the landing threshold. Earlier in the of recently constructed runway turnoffs for
planning analysis an assessment of runway exits Runway 16R (Taxiways M and P). Therefore,
was performed using a simulation model called similar reductions in ROT should accrue. Full _....
REDIM (Runway Exit Design Interactive realization of the ROT reduction would depend
Model). Briefly described, for a given mix of on traffic volumes and ground traffic flows (use
aircraft, the model simulates landing operations of dual parallel taxiways and Broad Ramp). ._:,,
and quantifies runway occupancy time, exit _,
utilization, as well as identifying optimal exit These improvements are intended for imple-
locations. The model simulates landing mentation in later development phases of the _
operations and measures ROT from the time an planning program (approximately 2011 to 2015), _
aircraft crosses the landing threshold to the time as the fleet mix changes and activity levels rise.
it clears the runway. Based on a number of As such, the benefits of the proposed exits
modelling runs using the existing taxiway should be reevaluated in view of factors such as
configuration for Runway 16L and the long aircraft mix, operational efficiency, ah_-,_'t _
range aircraft fleet mix, reductions of ROT on performance, runway utilization, etc., prior to
the order of 20 percent were identified as implementation. Since an extension of the end

t_d
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of Runway 34R is planned for the same general of sight from the north ATCT site is maintained
time frame, the final location of exit taxiways if it is selected. As such, the V/IV con-
must also be reconciled with the ultimate figuration is planned for the out years and when
location of the runway threshold, the North Terminal is fully operational.

Extension ofRunway 1_-34R. It is recom- Table 5-1 indicates the affected gates and the
mended thatRunway 16L-34R be extended from aircraft that could be parked with Taxiway A
11,900 feet to 12,500 feet. The 600-foot designed to ADG IV standards. The aircraft

. runway extension would be at the south end. It models indicated as being accommodated are
would provide the runway length required at typical of the mix of aircraft contained in the
Sea-Tac to accommodate the full range of forecasts of air traffic activity previously
aircraft and weather conditions, presented in Technical Report No. 5. Note that

the end of Concourse C adjacent to Taxiway A
Extension of Taxiways A and B to Full wouldbe limited to commuteraircraft gates. A
Length of Runway 16L-34R. Dual parallel controlledsurvey will n__l__to be conductedto

- taxiways are proposed east of Runway 16L-34R verify the aircraft gate sizes that could be
for the full length of the runway due to the accommodated with dual taxiway capability.
increasing need for opposite direction taxiing.

.... By providing unidirectional dual parallel Pertinent criteria for taxiway separations are:
_ taxiways,interferencewithoppositeflow traffic

is minimized. A partialdual parallel system
exists for the north half of the airfield Aircraft I)esiLmGroup
(Taxiways A and B North). The apron on the IV V
west side of the passenger terminal presently is
used as a dual taxiway for narrow-body aircraft. Taxiway centerline to 215 267
However, the apron pavement is not marked for parallel taxiway/taxi-
dual taxiways, lane centerline (feet)

The projected density of traffic in the terminal Taxiway centerline to fixed 130 160
- area suggests that dual taxiway capability on the or movable object (feet)

terminal apron will be necessary in the future.
The depth of the terminal apron under the As depicted on Figure 5-1, the proposed dual
MasterPlanrecommendationswillbeincreased taxiway system will ultimatelyallow the
to allow a dual taxiway capability for aircraft up following categories of aircraft to taxi
to Aircraft Design Group (ADG) IV on Taxi- simultaneously in opposite directions:

-- way A and ADG V on Taxiway B, provided
that aircraft parking at some gates in • From the Runway 16L threshold to the
Concourses B and C are limited to certain future North Unit Terminal location:

-- aircraft models. The arrangement of aircraft ADG V on both taxiways.
parking positions would need to be modified as
well as the configuration of loading bridges. • From the future North Unit Terminal

- This could involve replacement, removal or location to the end of ConcourseC:
modification of some loading bridges. In ADG V on Taxiway A and ADG IV on
addition, there may be modifications required to Taxiway B or ADG IV on Taxiway A and
the end of Concourse C to ensure that the line ADG V on Taxiway B.
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TABLE _1
AIRCRAFt ACCOMMODATED AT SEIJI_JZ'rED SEA-TAC GATES

WITH PROPOSED DUAL PARAIA_ APRON TAXI AYS [a]

Gate A__rrom_modated Aircraft *__

B7 B727, B737-500/3001400, MDS0, MD90, A319, A320, B757-200, B767-200, "'
A310, A321

B9 B737-500/300/400, MDS0, A319, A320, A321

BIi B727, B737-500/3001400, MDS0, MD90, A319, A320, A321, A310

C6 B737s, B727, MDS0, MD90, A320, A319

C8 B737-500/300/400, A319, A320, A321

CI0 B737-500/300/400, MDS0, A319, A320, A321

C12 B737-500/3001400, B727, A319, A320 .

C 14 B737-500
5-"

C16 ATR 72, RJ 70185 t._,

S12 B727, B737°500/300/400, MDS0, MDgO, A319, A320, A321, A310, B757-200

[al A controlled survey is needed to verify this information.

Note: Aircraft accommodated assumes airport service road is relocated outside taxiway object free area _'_
for a parallel apron taxiway, Taxiway A, designed to ADG IV standards and Taxiway B designed to _,
ADG V standards.
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m From the end of Concourse C to the south Concourse C would have to be considered.
end of the terminal apron: ADG IV on

.- Taxiway A and ADG V on Taxiway B. Runway Safety Areas and Runway Ob_ct
Fr_ Areas. A runway safety area (RSA) is

• From the south end of the terminal apron to defined as a rectangular area centered about the
. the Runway 34R threshold: ADG V on runway that is cleared, drained, graded and

both taxiways, usually turfed. Under normal conditions, this
area should be capable of accommodating occa-

It is proposed that this taxiway system be sional aircraft that may veer off the runway, as
implemented between Runway 16L and the well as fire fighting equipment. For Sea-Tat,
south end of the terminal apron when the first the requirement for the RSA is an area 500 feet
phase of the North Unit Terminal is constructed wide centered on the runway centerline and
(Phase 3) or sooner if traffic and re.suiting extending 1,000 feet beyond each runway end.
delays warrant it. The percentage of ADG IV
aircraft (e.g., B767, B757, MD-I 1, A300) and The existing runway safety areas for Runways

'- ADG V aircraft (e.g., B747, B777, MD12, 16L, 16R and 34R do not meet current FAA
A340, A330) in the air carrier passenger mix of criteria. The existing RSA for Runway 34R is
Sea-Tat is projected to increase in the future: 535 feet long and 500 feet wide. The

Runway 16L RSA is 700 feet long with varying
Percent of Air Carrier widths from 180 to 500 feet. The RSA for

Aircraft Passeneer Operations Runway 16R is 645 feet long with the width
_ 1993 2000 2010 2020 varying from 180 to 500 feet. The reasons for

not meeting the FAA standardsare steept_'raJn
III 73.8 68 59 50 and/or the presence of roads at the ends of the
IV 25.6 30 37 45 runways.
v 0.6 _2, _ :_

100.0 I00 I00 I00 In addition to dimensional standards, FAA has
established longitudinal and transverse gradient

Therefore, there will be a increasing need for standards for safety areas. For the first 200 feet
oppositedirectiontaxiingofaircraftadjacentto of RSA beyondrunway endsthelongitudinal
the terminal by ADG IV and V aircraft, grade must be between zero and three percent

with any slopebeing downward from the
As an interimmeasure,thePortiscurrently runwayend.Fortheremainderoftheextended
considering marking the terminal apron to RSA the maximum longitudinal grade is such
providea dualtaxiing capability forADG V/M thatnopartoftherunwaysafety area penetrates
operating configuration in Phase l. Because the approach surface as specified in FAR
this would be an interim measure, reflectors Part 77. The maximum longitudinal grade
could be considered rather than lights for allowed is 5 percent. Transverse (lateral)
taxiway illumination. Implementation of this grades are limited to between 1.5 and 5 percent
interim measure will require further coordina- with the maximum recommended to promote
tion with the FAA and airlines. Longer term drainage.
impacts of an ultimate ADG V/IV configuration
would involve a revised aircraft parking plan The runway object free area (ROFA) is a two
and modification, removal or replacement of dimensional ground area surrounding the
loading bridges. Additionally, impacts to runway. Its clearing standard precludes parked
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aircraft and objects, except objects whose approach light towers and electrical systems in "
location is fixed by function. At Sea-Tac, the the RSA area must be modified. The RSA for
ROFAs extend 400 feet on either side of the Runway 34L has been extended to 1,000 feet.
runway centerlines, along the entire length of
runways and 1,000 feet beyondeachend. New Parallel Runway and Associated _.

Taxiways. The Master Plan recommendations
The following objects are located within the include the construction of a new runway up to '-
ROFA at Sea-Tac: 8,500-foot by 150-foot pending final design,

2,500 feet west of Runway 16L-34R. The north
• Runway 16R - road (South 154th Street). end of this runway would be in alignment with _

the north ends of the existing runways. It is •

• Runway 16L - road (South 154th Street), recommended that construction begin in
Iocalizer transmitter building and ALS Phase 1. South 154th Street/South 156th Way --
regulator building, will be relocated to the north. With the north

threshold of the new runway located as

• Runway 34L - localizer antenna and described above, 8,500 feet is the maximum ,._
equipment shelter, RVR transmissometer length obtainable to comply with RSA and ....
and receiver, VORTAC and rotating beam ROFA standards.
ceilometer (P-J3C). ,-,

The layout of the runway andassociated taxiway
• Runway 34R - ALS substation, system for the new runway was developed by _'_

the HNTB Corporation (Seattle-Tacoma Inter- ._,
With the exception of the road, all object ____tionalAirvon. Third Dez_ndent Runway.
locations axe fixed by function and related to Preliminary_ Engineering Report, Volumes 1
navaicls and airport electronic equipment, and 2, First Draft, March 31, 1994). The
Therefore, these navalds and electronic HNTB Preliminary Engineering Studies include "_
equipment are allowed to be within the ROFAs topography and soils investigations, roadway ,,,
by FAA standards. The Master Plan and utility relocations, and other factors which
recommends that the RSAs and ROFAs he potentially would be involved in the construction '_
modified to fully comply with FAA criteria, of the new runway. ,_,

To obtain compliance with FAA standards full Navaids. The 2,500-foot separation between _
1,000 foot RSAs and ROFAs ate proposed outboard runways is sufficient to permit parallel
beyond the present Runway 16L and 16R ends. ILS approaches. To provide maximum IFR
This approach will require fill material to benefits, each end of the new runway would be _",
maintain necessary grades and relocating South equipped for precision instrument apprmches. _
156th Way/South 154th Street to the north but Since Runway 16L will be equipped for
will not require the relocation of the thresholds Category 11113approaches if a new runway is
of Runways 16L and 16R in order to provide constructed, and adequate separation will exist ._
adequate safety area. between it and the new runway, it is

recommended that the new runway also be
The RSA for Runway 34R will be extended to equipped for Category IIIb approaches. This
the south. To accomplish this, additional fill will permit parallel Category Illb ILS
material will be required to .maintain the approaches and thus enhance capacity during
necessary grades. Furthermore, the existing periods of extremely low visibility (less than t_.ll
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800 feet RVR). Use of Runway 16R as the Ongoing studies including those of the future
Category IIForunway should continue in the use of the STS system, trafficdemandmanage-

-- interimuntil such timethatdemandindicatesthe merit, and others will provide valuable
n__oedfor dual, low visibility arrivalstreams, reformationwhich may be incorpor'_edin the

further design of terminal facilities at the
r Overnight Aircraft Parking Apron. An air- aJq)ort. In addition, future changes in

craft parkingapronfor overnight (RON) aircraft passenger demand, airline service, and the
will be located betweenRunway 16R-34Land regulatory environment may all create
the new runway. The RON apronconstruction oppommitiesfor furtherrefiningof thisconcept
will be splitbetweenPhases I and 2. The RON to more closely meet the needs of all airport
apron will ultimately be approximately users.
1,800 feet long and 550 feet wide. Due to
Federal Aviation Regulations (FAR) Part77 Finally, the conclusions of the master plan
restrictions, the remote parkingramp will not shouldnotprecludecontinuedenhancementsand
accommodateaircraftwith tail heights greater improvementsto theexisting terminalfacilities.

-- than thatof the B767. Rather, they define a broad range of future
conditions which should be considered when

Terminal Improvements (Rgure 5-2) n_king interim improvements. The following
_ sections providea summaryof thoseconditions,
,. Upon reviewing the various terminal as well as issues which may require further

development options for Sea-Tac, the North study.
Unit Terminalconceptwas selectedas the most
appropriate for the future development of Aircraft Gates and Ramp Area. The initial
terminalfacilities. During the process of this airside expansion of the North Unit Terminal

.... review, the North Unit Terminalconcept was optionis the extensionof the existing Concourse
refined, to include two concourses extending A to the south providing for between 4 and 6
from the North Unit Terminal ratherthan an additional widehody and natrowbody gates.
extension of the North Satellite. While this This concourse extension requires the
conceptreflectsa consensusamongAirportstaff demolition of the existing Northwest hangar
and the Master Plan team regarding the most area but does not impact the Delta and Alaska
appropriate direction for further terminal maintenance facilities and ramp areas to the
developmentatSea-Tac, it shouldbe recognized south of the terminal. Development of the
thatthis concept has been developed to only a Concourse A extension should recognize the
preliminarylevel of detail. As such, it should potentialfor its developmentas an international
beconsidereda generalplanfor furtherterminal arrivalsconcourse, should the FIS be relocated

_ development at the airport leading to more to the Concourse A location. In this regard,
definitive design and engineeringstudies in the anydesign for ConcourseA shouldconsiderthe
furore as the identified projects are initiated, possibility of a future mezzanine level to
For example, ultimateexpansion of the North provide for a securepassengercorridoras well
Unit Terminal (beyond 2020) could include a as design of verticalcirculationnear each gate
thirdconcourseto thenorth. Althoughthis area which may permit cross-utilization by either

. is proposed for developmentof ARFF and Air internationalor domestic traffic.
TrafficControlfacilities,theirconfigurationand
design could possibly be developed to At some point in the future, whenactivity levels
accommodatea thirdconcourse, require, the ramp area directly west of the
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terminal will need reconfiguradon to create two currently serving the North Satellite and
parallel taxiways. Because of the proximity to Concourse D. The North Unit Terminal
Concourses B and C, the outer taxiway will concourses would be connected via pedestrian _
provide for design Group V (B747 siz___)air- bridges to terminal facilities located to the east
craft, and the inner will be limited to design across the North Access Freeway. ....
Group IV (MD-11 and smaller) aircraft. This
configuration will also limit the size of aircraft The sizing and positioning of these concourses
parked on Concourses B and C to narrowbody has been planned to allow construction of the _
aircraft only, with the end of Concourse C south concourse, while maintaining ongoing
further limited to commuter aircraft. This operations at facilities immediately to the north. "'
reconfiguration will also likely require the Construction of the concourses in this area, _....
relocation and/or replacement of a number of however, will require relocation of the existing
loading bridges along the west side of ARFF facility as well as closure of the non....
Concourses B and C in order to serve the secure service road.
revised aircraft positions. Airlines located along
these gates providing widebody service will During the terminal planning process, the -
require relocation elsewhere at the airport, potential for a 3 pier variant of the North Unit

Terminal was identified. This variant is

Use of the terminal by potential future very desirable in that it provides additional terminal ,....
largeaircraft (VLA) with a wingspanof greater expansionflexibility. This flexibility shouldbe _
than 213 feet have been provided for at the west protected when designing future improvements.
ends of the South and North Satellites only. Therefore, it is recommended the final designs ...
Because these aircraft would primarily serve for the control tower and ARFF facilities should
long-haul international traffic, these locations protect the possibility of an eventual third pier

should prove adequate. Use of the terminal expansion wherever possible. )_
area taxiways by these aircraft would require
special procedures to be established by the The New North Unit Terminal. The initial _'
FAA, and would inevitably require the terminal concept itself may be developed as a
temporary closure or restrictions on the use of relatively conventional two level terminal, with _
the furore inner parallel taxiway, adjoining parking (possibly above), served by an _,

upper and lower level roadway, but several
The North Unit Terminal concept consists of unique conditions must be accommodated due to <
two pier-type concourses on an east-west axis, its position on the site. The most significant of
each providing a mix of between 10-15 wide- these is the alignment of the North Airport
body and narrowbody gates. A third concourse Access Freeway which separates the concourses _'
to the north could potenti211y be added. The from the terminal. This condition necessitates .,
concept provides for B747 parking on the west that all passenger and baggage movement
ends, widelxx/y aircraft parking on the outer between the terminal and concourses be '"
sides of the north and south concourses, and accommodated via bridges or tunnels crossing ....
B757 parking elsewhere between the the on-grade alignment of the North Airport
concourses. A dualB757 taxilane has been Access Freeway. Given the geometry of the _
provided between the concourses which could site, the most likely configuration for the ..
also be convened to a single widebody taxilane terminal is to provide for outbound baggage
with widebcx/y parking alongside. The handling in either a sub-grade level with
concourse to the south would share the taxilane vehicular tunnels connecting the terminal to the .,
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apron areas, in an interstitial level between Passengers wishing to continue on to the
ticketing and baggage claim, on the ramp Existing Terminal would do so via the existing

.... underneath the concourses, or in a combination STS system. Alternatively, this connection
of these locations. From an interstitial level, might be made via an extension to the north
baggage could be transported to and from the loop of the STS system.

_ ramp via conveyors mounted alongside the
pedestrian bridges. The second preserved alignment is that for an

extension of the existing STS shuttle to a point

Ticketing, concessions and other passenger near the base of each of the two new piers.
services would be provided at the level of the Because the existing STS system operates from
upper terminal curb. Enplaning passengers the secure side of the terminal, the connections
would flow directly from ticketing, across the at the North Unit Terminal would need to be on
pedestrian bridges to the concourses without the secure side of the concourse or the area in
needing to change levels. Depending on the the main terminal reconfigured to non-secure.
concession layout desired and any ultimate In addition to the STS system, provision for one

- connection to the STS system, security or more high-speed baggage conveyors and/or
screening could be located at either the terminal a dedicated service road in each direction should
or the concourse, be provided to enable transfer of connecting

_ passenger baggage between the two buildings.
,, Baggageclaim and arrival services would be

provided at grade facing the lower level The third connection between the two terminals
- terminal curb. If necessary or desirable, a full would be via the surface roadway system using

floor or m_77_ine could be created above the regularly scheduled shuttle vehicles and would
ticketing lobby to provide for Port and tenant provide for non-secure transportation of pass-

. offices, engels and employees between the two
buildings.

Passenger and Baggage Connection
Between the North Unit Terminal and Main It shouldbe noted that the ultimate use of the
Terminal. Passengerand baggagemovement STS is uncertain. An indcpende,nt study is
between the North Unit Terminal and the currently underway which will examine in detail
existing terminal will be provided along one of the preferred long term plan for passenger
three general alignments. While the exact conveyance systems. The conclusions may be
design and system will be contingent on the variants of concepts shown in this Master Plan.
ultimate design of the facilities themselves as As such, the alignments indicated on plans in
well as the outcome of ongoing studies by the this report are conceptual. The final alignments

- Port, provision for these three means of and systems will depend on the STS study
connecting the North Unit Terminal and main recommendations and design of the systems as
terminal should be preserved in any future well as the needs of airlines who will use the

.... development areas to the north of the existing terminal.
terminal. The first alignment is thatof a tunnel
connecting a midpointof the concoursesto the North Unit Terminal Roadways. The

. North Satellite. As envisioned in the Master location of the terminal will require the
Plan, this tunnel would accommodate secure demolition of the existing bridge connecting the
passenger movement between the North Satellite North Airport Access Freeway with the airport
and North Unit Terminal via moving sidewalks, service road and 170th Street. Access from
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17001 Street will need to be integrated into the Concourse A, and extensions to both the North "
design of the terminal roadways, while the and South Satellites and Concourse A. Changes
service road providing access to the north end in the TDP recommendations which impact the
of the main terminal will require relocation, existing terminal include the elimination of the
elimination, or conversion for other uses. As North and South Satellite extensions, retention _-
this service road is located along one of the of the FIS in the South Satellite, and the
terminal connecting alignments noted inclusion of a future hotel on the north end of
previously, its redesign should be an integral the terminal complex. _,
consideration of eventual STS extension or
inter-terminal baggage movement. Because of the somewhat constrained airfield ,-

geometry at the North Unit Terminal, the South _
Roadway access to the terminal from the North Satellite and/or Concourse A remain the most
Airport Access Freeway is from the northwest viable locations for accommodating the large --_
in order to retain a conventional right-handed aircraft typical of international activity. In the
passenger loading area at the two level terminal longer term, expansion of the terminal to the
curbside. The exit roadways allow the vehicles south is also anticipated to provide for improved
to exit the terminal in both the northbound and ticketing and baggage claim facilities to serve _
southbound directions. The southbound exit domestic passengers. While an extension of
also provides aground transportationconnection Concourse A was previously considered as a _
between the North Unit Terminal and the Main potential location for a relocated FIS facility in L.._
Terminal but will require more detailed the TDP, practical considerations have resulted
engineering to provide for all of the various in this concept being dropped in favor of _.,
horizontal, vertical, and merging vehicular maintaining FIS operations at its existing
movements required in this confined location, location at the South Satellite. The original

intention of this relocation was to eliminate the

Short term, daily, and some rental car parking need for double-handling of bags and to provide
will be provided in structural parking levels for a more pleasant arrival experience for _,
directly above the terminal building which will international passengers. The limited area for
be _ directly from helical ramps off of Group V aircraft along Concourse A, combined
the terminal curbside. The parking exits will be with the significant cost required to replace this _,,
provided on the north of the terminal, with facility resulted in an interest on the part of the
provisions for traffic to exit to both the north Port to maintain continued use of the e.xis_g _"'
andsouth. FIS facility.Furthermore,currenttrendsand _r --

forecast activity levels suggest that the existing
Modifications m the Existing Terminal. FIS facility has, or may be adaptedto provide, _:_'
The existing terminal will require various sufficient capacity to accommodate international _,
ongoing modifications and upgrades over time "arrivals activity throughout the master plan
to allow it to serve the traveling public well into timeframe. Ongoing operational improvements _
the nextcentury. Many of these were identified combined with the potential for a dedicated ,._
in the Terminal Development Plan (TDP)pre- passenger and baggage tunnel for arriving
pared in 1991. The most notable of these international passenger movements to the main _
recommendations included substantial improve- terminal may provide opportunities for
merits to the main outbound and interline qualitative improvements in the arriving
baggage system, relocation of the Federal international passenger experience.
Inspection Services (FIS) facility to ..
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However, in the interest of maintaining Roadway Access Improvements and
maximum flexibility, it is suggestedthat the Issues. Roadway access improvements

- Port maintain the potentialfor the relocation of recommended in the Master Plan and related
FIS facilities to the south end of the terminal policy issues are described below.
adjacent to Concourse A. As a result, any
future development and design of Concourse A • The North Access Road has the greatest
should consider the ability to adapt those gates traffic moving capacity of any facility
for use at some future time into an international serving the terminal area and will remain at
arrivals facility. This primarily means acceptable service levels at the 38 MAP
consideration of a sterile passenger connector on level. Since 70 percent of all airport users
the mezzanine level of the concourse and some and visitors come from this direction, the
provision for a vertical core to serve them. It North Unit Terminal will intercept traffic
is therefore suggested that this issue be without impacts to other area roadways and
reviewed in further detail and a final will reduce traffic volumes before reaching
determination on the ultimate location of the FIS the Main Terminal complex area.
be made duringthe designof the Concourse A
or any terminal expansionto thesouth. • Access from SR 99 and areas south of

South 188 Street will be constrained,
"- As a part of the Concourse A extension, some although the North Unit Terminal will
_ accommodation of outbound baggage sortation alleviate future congestion on SR 99 and

will need to be made to replace that currently South 188 Street somewhat. A number of
performed in part of the Northwest hangar traffic improvements at intersections
facilities. While these facilities may be adjacent to the existing terminal complex on
relocatedontheramp underneaththeConcourse thesetwo roads can reducecongested
A extension, design of this extension should be intersection operations to acceptable levels.
consistent with a comprehensive plan for the
long-term development of the south extension of The POS recognizes the importance of
the terminal building. In addition, expansion of SR 509 extension and the proposed South
the existing security screening area will likely Airport Access Road and supports this

.... be required to facilitate the higher passenger development. It is a regionally significant
volumes entering ConcourseA. improvement to the freeway system. Both

facilities must work in concert to provide
Access, Circulation end Parking true traffic relief from areas south of the
Improvements (Rgures 5-I and5-2) airport complex, which is subject to

increasedcongestionnotonlydueto airport
-- Vehicular traffic to the airport is projected to traffic, but considerable growth based on
• double by 2020 when the 38 MAP activity level local and regional land use patterns and

is reached, growing from about 87,000 vehicles roadway plans and programming.
per day in August 1994 to over 160,000
vehicles in 2020. Therefore, a number of road- • The North Unit Terminal placement will
way, access, circulation, parking, and trans- require a change to the access to the north

_- portation policies are recommended. These cargo area. A proposed new SR 518 inter-
recommendations complement the development change on the north side of the airfield is
of a North Unit Terminal as well as the other proposed to provide access to the north
recommended improvements, cargo area, plus the relocated employee
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parking area, and possible other develop- would: use the already congested curbside "
meat opportunities in the vicinity of South roadways in from the main terminal build-
24th Avenue. This new interchange will ing to go south; or use SR 99 to go south. _
have to be designed so it works with Without this southbound roadway, conges-
existing interchanges at SR 99 and Des tion in the most congested portion of the _....
Moines Memorial Drive, plus the terminal complex would be unacceptably
constraints placed by SR 518's alignment increased, or SR 99, the most sensitive _.
and adjacent topography, regional roadway would have to handle _:

southbound traffic from the North Unit

• Major improvements are recommended for Terminal. "
the access ramps and upper and lower curb- _,
side roadways at the Main Terminal. The • While the North Unit Terminal plan shows
North Unit Terminal option will improve that access to the terminal complex from -
the traffic flow patternat the Main terminal 170th Street and a new interchange to be ....
when the airport is at 38 MAP. Phasing of developed on SR 518 would provide
substantial increases in parking and support connections to Air Cargo Road and the ,,,

facilities for pubfic use, rental cars, and employee parking facility on South 28th
employees will be provided. Avenue at SR 518, other options need to be _:_

examined in detail. These proposed
• While the north unit terminal will absorb improvements have some impacts that other _

30 percent of all passenger activity,' the concepts might alleviate.
central terminal will still have more ,,_
passengers than it does today, and connec- Access options could include developing
lions for access to and from the south of the 160th Street as an access point and
terminal are sensitive local and regional eliminating 170th Street, and the n__,_e_l_to

. issues. To accommodate passengers com- consider the SR 518 interchange in i
ing from south of South 188th Street, the conformance with Washington State DOT _,
terminal roadway system would be extended and Federal Highway guidelines for limited
southward. This can be done to link to the access highway interchange spacing and _"
proposed South Access Road, or the development. In addition, traffic conditions _,
proposed 24th/28th Avenue connection on SR 99 could be impacted by any of these
leading to South 188th Street. Thus, options and proper connections to roadway _
inbound passengers from the south will improvements south of the terminal ....
enter the terminal area at South 188th complex have to be addressed as they reach
Street, placing them on the terminal final development stages. On-airport traffic _"
roadway system rather than using SR 99 improvements and traffic mitigation will
(the SR 99 entry point will be used only by require constant attention to design and
transit vehicles to reduce congestion on traffic flow issues both in the vicinity of the ,.,
International Boulevard). To compliment existing terminal and as refinements to the ,._
this movement a southbound roadway, North Unit Terminal concept.
decked over the northbound existing _.
roadwaycastof the parkinggaragecomplex Circulation Issues. Circulation issuesrelated _
is proposed. If other roads are built, and to Master Plan improvements are discussed
the southbound deck is not, then all traffic below.

going south from the North Unit Terminal .,
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• The future status of regional rail or City of shown that park-and-fly lots, congestion
Sea-Tag people mover facilities arc not pricing, improved transit services, private
clear, however all terminal improvement transit vehicle access charges, and
schemes allow integration or connections to balancing parking rates to optimize traffic
these potential rail systems. It is important can reduce private vehicle traffic to the
to appreciate that with or without raft terminal area.
facilities, regional access is a major issue.
The placement of regional rail systems has The Port of Seattle, the City of SeaTag and
not alleviated access problems in most other Metro axe currently working together to
American cities with rail service to airports, explore ways to improve public transit
The local people mover system has other service at the airport and to help Metro
impacts and potential benefits but are within implement its Six Year Transit Develop-
theCityofSea-Tagandarenotregionalin meritPlan,1996-2001.Improvedpublic
nature, transitservice couldreducesingle-occupant

vehicles accessing the terminal and reduce
• Regional park-and-fly systems, using traffic congestion on arterial roads near the

express buses from large parking areas 10 airport and the region. Metro's Six-Year
or more miles from airport terminals have Plan identifies the City of SeaTac area as a
been shown in the United States and Europe transit hub location and Sea-Tag Airport as
to be more effective than regional rail a major regional destination. Potential
systems, when using HOV express lanes, public transportation improvements include
in getting passengers to leave their cars far enhancements to the current airport bus stop
away from airport terminal areas. Likely and alternative locations for a transit hub at
candidate areas are those sections of the or near the airport. Discussions are
Puget Sound region far from the terminal, expected to continue as Metro implements
near major roadways that can intercept the Six-Year Plan.
travelers well before the airport area.
Express shuttle service to park-and-fly lots • Rental car activity, both on-site and off-site,
have been shown capable of absorbing plus the siting of parking areas both on and
20 percent of passenger traffic from specific off-site can impact overall vehicle traffic at
high demand corridors when coupled with the terminal and in the immediate surround-
easy parking access, low parking rates and ing areas. Transit connections from off-site
high quality transit service. Actual private operations are a major source of
operations can be by public or private traffic based on actual facility location, with
agencies, often at break-even operating private autos and transit vehicle both using

- cost. the same location on roadways near the
terminal. Working with the City of Sea-

m Transportation Demand Management Tag to implement congestion reducing
.- (TDM) strategies can reduee both employee traffic policies and regulating off-site

and private passenger vehicular traffic by facilities can help improve traffic flow on
up to 20 percent through a number of arterial roads near the terminal.
different coordinated actions. Employee
trips can be managed through parking Parking Improvements. The following
pricing, car pooling programs, and improvements in airport parking are
fidesharing incentives. Experience has recommended.
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• On-site parking for both short and long trends suggest that this employment
term parking should increase from the expansion could be optimistic. The current
current level of about 7,500 spaces all in 4,100 spaces provided for employees would _
the Main Terminal to about 14,800 total grow to match employment trends.
spaces to meet the demand placedby 38 _
MAP. Thus, considerableparking garage To reducecapitaloutlay, recent surveysof
expansion and some opportunities for employee parking show that one parking
remote on-site parkingare called for. spaceper three (3.0) employees,rath_ than ,_,

the current practice of one space for every

Parking will be allocated to meet passenger 2.5 employees, could be used to reduce the
demand at both the existing terminal and total amount of employee parking in the _.
new North Unit Terminal. This will allow future. However this formula would still
the POS to handle 50 percent of the require an added 1,400 spaces for employee -'
projected parking demand without TDM parking to meet projected demand.
strategies. Congestion reduction strategies
would call for remote park and fly lots, Because of the phased nature of long-term ,_
plus remote parking areas located in areas expansion of the terminal, cargo, and _
around the airfieldand off-sitethat aircraftmaintenanceprograms,new sites
minimize traffic congestionand site wMfic for existingemployeeparking are required. ,_._
problems. Concentrating most, or all, employee _,

parking north of SR 518 at South 24th
• Rental Car facilities will be expanded from Avenue would be desirable from traffic _,_

the approximately 1,400 spaces now in the flow impacts and long-term shuttle bus
Main Terminal parking garage for both operations.
rt_dy car areas and car preparation area(s) _,,
to nearly 3,100 spaces for ready-car area Other Facility Improvements (Figure 5-1) :
and about 25 to 30 acres for vehicle quick- _
turn-around preparation. To minimize Air Cargo Facilities. Future air cargoneeds
traffic congestion off-site, all these facilities will be met by modifying and expanding the _
should be located on-site. All 2020 plans existing cargo area north of the passenger
allocate the 3,100 ready car spaces among terminal and constructing additional cargo
the terminal parking facilities based on facilities in SASA after 2010. '_"
terminal passenger traffic for the three
terminal expansion options. Quick-turn- It was determined that the area between the
around auto preparation areas now inside present United cargo building and POS _"
and next to the main parking garage could maintenance building offered the greatest ,_
be relocated to other areas on-site to reduce opportunity for expanding parking for cargo
the cost of housing these facilities while aircraft. In order to accomplish this it is "'
minimizing traffic impacts on adjacent necessary to remove the POS maintenance
arterials if located off-site, building. This building is one of the oldest in

the cargo area and its use is inconsistent with _
• Employee parking is subject to changes in the cargo function. By redeveloping the apron ..

airline and terminal employment. While in this area an additional two aircraft parking
projected to grow from about 10,000 jobs positions will be created. The following high-
today to about 17,000 jobs by 2020, recent lights the phasing plan for expansion of cargo ,,
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facilities at the Airport. All cargo building square feet)east of the main hardstand
construction will be done by private entities in anm.
response to market demands. An illustration of
a potential phasingplan is as follows. • Phase 4 (2011-20151

• Phase I (1996-2000) • Begindevelopmentof cargo facilitiesin
SASA. It is noted that the existing

Construct a cargo building (240,000 square Delta cargo terminal will be reJocated
feet) on the south side of the main cargo because of ultimate passenger terminal
apron, expansion in this phase. While

development of SASA for cargo use can
• Phase 2 (2001-2005) be deferred until Phase4, construction

of cargo facilities earlier should be
* Constructa new POS Airport mainten- consideredundercertaincircumstances.

ance facility at the site of the existing An example would be if a cargo carrier
"- Cater Air flight kitchen east of the North desires to significantly expand operations

Airport Access Freeway or alternately at the Airport.
west of the North Access Freeway near

.... ConcourseD. • Phase 5 (2016-2020)

• DemolishthePOSmaintenancebuilding. • ExpandSASA cargofacilities.

• Demolish United Airlines maintenance Airline Maintenance Facilities. The SASA
building, site is the recommendedlocationfor replacing

airline maintenance facilities lostdue to cargo
• Modify Alaska Air Cargo and Air area construction (United Airlines maintenance

Freight Distribution Center buildings to facility) or terminal expansion (Northwest
allow construction of hardstand area for Airlines maintenance facility in Phase 1) and the
seven widebody (DC-10 sized) aircraft, addition of new airline maintenance facilities.

"- The SASA site provides sufficient area for the
• Construct hardstand, development of maintenance facilities and does

not conflict with recommended air cargo and
• Construct cargo building (81,000 square passenger terminal improvements. Figure 5-1

feet) on the north side of the newly shows all recommended and potential functions
constructedhardstandarea. in the SASA site to indicate that there is

-- available space if demand exists and alternate
• Expand Transiplex A to the south sites are not selected.

(25,125 square feet).
- Airport Rescue and Fire Fighting (ARFF).

• Construction new Transiplex warehouse The ARFP facility must be relocated to allow
(25,000 square feet), the construction of the North Unit Terminal. It

is recommended that the new ARFF building be
• Phase 3 (2006-20101 locatedon thesite presentlyoccupiedby United

Airlines' air cargofacility, immediatelynorthof
• Construct a cargo building (80,000 the new North Unit Terminal.
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Based on analysis contained in the Seattle- financial ability to support relocation.
Tacoma International Aimon Third Dependent
Runway Preliminary Engineering RerNart In the siting analysis of facilities, two locations
(HNTB, March 1994), it was determined that were identified for these uses. These were
this location will support response time SASA and a north end location between the _
requirements contained in FAR Pan 139. This RPZs of Runway 16R and a new runway. Due
requires that at least one firefighting vehicle be to questions on the timing of SASA develop-
able to reach the midpoint of the farthest ment and development costs of the north i.,_
runway and begin application of fire retardant location, the two sites are retained to provide
within 3 minutes from the time of alarm, flexibility for the potential relocation of these
Within 4 minutes from time of alarm, all other facilities. L-,_
firefighting vehicles shall be capable of reaching
the midpoint of the farthest runway and begin Subsequent to the completion of the siting .-
application of fire retardant, analyses, the Port also indicated that there may ....

be potential on the west side of the new runway
The design of the ARFF building should for development of a corporate aviation hangar.
consider possible northern expansion of the The configuration of such development will i:-_
North Unit Terminal with a third concourse, depend on the final design of the new runway,
All efforts should be made, where practical, to Part 77 imaginary surfaces, navaid critical _
develop a design that avoids precluding such areas, and earthwork. The location may also be _
terminal expansion. It is also important that the suitable as a possible replacement for View
design consider unimpeded access for vehicles Point Park. ,,
responding to emergency alarms.

The option of expanding the Signature Flight
General and Corporate Aviation Facilities. Support area to accommodate future FBO _,
General and corporate aviation facilities at requirements is not feasible. The site will be
Sea-Tac are the Signature Flight Support facility severely impacted by object free area clearances t,_
and the Weyerhaeuser corporate flight depart- and a service road associated with the
ment. Signature, the only fixed-base operator recommended development of a dual south _'
doing business at the Sea-Tac, fuels and parks parallel taxiway.
general aviation aircraft. Weyerhaeuser
maintains a hangar and fueling facilities for its !-_fly, there may also be some future _
own aircraft and rotor_raft. Signature must be opportunities in the southeast corner of the ....
relocated to extend Taxiway A to the south and terminal area around the Delta hangar. This
Weyerhaeuser must be relocated for the will depend on the final disposition of the __'
construction of the parallel runway. While both hangar which at the time of this writing has not ,..
operators can generically be categorized as been determined.
general aviation uses, they are independent
operationsand do not have to be moved to the Air Traffic Control Tower and TRACON. A _
same location on the airport. In fact, the new air traffic control tower and TRACON at
operations are quite different in that Signature Sea-Tac is proposed by the FAA. Two alter- _
services the public, whereas, the Weyerhaeuser native sites have been identified by the "Air _.
hangar is intended for company aircraft. The Traffic Control Tower Siting Study" conducted
ultimate location of these facilities will depend by HNTB: a location in the area of the existing
on the operators' desire for expansion, and Airborne Freight building, and a site at the end ._
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of Concourse B. The existing control tower system design.
would remain for ramp control. The new
control tower is scheduled for development The truck fill stand will require expansion to
during Phase 1. If the new control tower is improve the road geometry for the large refueled"
constructed in the cargo area, the roof at the trucks. A new truck fill stand is also planned in

_ end of Concourse C would need to be lowered the vicinity of the new North Unit Terminal.
to provide adequate line of site to a Group V/IV Only commuter aircraft and all-cargo aircraft
configuration along Taxiways A and B. will be fueled by trucks.

Both locationswouldgive the controllersa clear Airport Maintenance Facility and Snow
Lineof sightto all runwaythresholds,departure Equipment storage. It is recommendedthat

_ queues and holding aprons, the existing airport maintenance facility be
relocated to allow cargo aircraft apron

Flight Kitchens. The Northwest Airlines expansion. There axe severalopportunitieson
Flight Kitchen will be relocated in Phase 2 due the airport to develop a new maintenance area.

- to terminal expansion to the south. The United The building plus parking, fueling and vehicle
., Airlines flight kitchen could be impacted by wash rack could be developed on a 4 to 5 acre

terminal roadway development for a North Unit plot, having direct access to the airfield. .A
-" Terminal. The facility presently totals 65,000 building area of approximately 65,000 SF zs
._ SF and was constructed in 1990. Only a small required. The existing facility, which totals

portion of the building would be required for 50,000 SF, does not adequately address existing
' roadway development. It also appears possible requirements. Possible sites would include the

that a roadway alignment that avoids the flight area east of the north access freeways, (Cater
kitchen is feasible. It should also be noted that Air), and the southeast comer of the terminal

.... the above described roadway development area around the Delta hangar. The latter will
would be implemented in later phases consistent depend on the final disposition of the hangar,
with the timing of the North Unit Terminal. which as yet, has not been determined.

Space will be available for relocated flight Another site suggested as a possible location for
-- kitchens in the area north of State Highway 518 an airport maintenance facility is the old fuel

and east of 24th Avenue South. These parcels farm located off the end of Concourse D.
are east of the area identified for future While the location may be attractive in terms of
employee parking. Uses shown for the site axe STS maintenance, the ultimate use of the site is
airport maintenance and remote cargo ware- dependent on the disposition and proximity of
houses. Sufficient area would be available to operational fuel facilities. More importantly,

- accommodate relocated flight kitchens and the the location does not provide sufficient area to
other uses considered such as a cargo warehouse develop required facilities and would mix
or airport maintenance, airport maintenance related traffic with terminal

- traffic.
Aviation Fuel Storage Facility. Planned
future eastsideairport facilities will not effect Additionalspacewill be requiredfor storageof

- the location of the main fuel storage tanks, snow removal equipment. FAA AC 150/
New underground fuel storage tanks to supply 5220-18, Buildings for Storaee andMalntenanc¢
the new hydrant system at the expanded of Airvort Snow and Ice Control Equipment and
terminal will be integrated into the hydrant _, suggests an area of approximately
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1,000 SF per vehicle. Based on the 26 present As envisioned in the SASA Final Environmental "
vehicles a building totalling approximately Impact Statement (FEIS) completed in March
50,000 SF would be adequate for vehicle and 1994, the relocation of Des Moines Creek and _
material storage (this area requirement will be the related stormwater detention ponds must
verified in subsequent study). A south field begin two years prior to SASA site work. ,--,
location near the threshold of Runway 34L has Unless this requirement were to be altered
been identified for the snow equipment storage through discussions with permitting agencies,

there is a four-year lead time before the sitefacility.
would be available for aviation use.

Development of SASA "
Since the timing of SASA development is _._

As seen from prior discussion, SASA is uncertain, where possible, alternative sites for
intended to accommodateseveral other future certain relocationshave been identified. This -
facility requirements (cargo, aircraft main- will permit relocations in the event that demands
tenance, possibly general aviation). The materialize before the development of SASA.
eventual development of this site for these uses ."
will rely on certain factors. While the site Westside Land Use ,.,
remains an option for providing space for
facilities that will be relocated or expanded as a Should a new parallel runway be constructed, _,i
result of continued growth, the following should some vacant land would result in the acquisition _._
be noted, area. This land would have excellent develop-

ment potential for airport compatible uses (as ,.,
SASA is currently listed in the airport CIP for noted on the official future airport layout plan.
site design and construction beginning in 1999. At this time the Port of Seattle does not have
However, it will be very expensive to develop, specific development plans for these areas and
and incurring expensive site preparation costs is coordinating with the City of SeaTae in the
would likely require the commitment of a major development of the West SeaTac Subarea Plan. ['-'
tenant/usersuchasa maintenancebaseor cargo _,
facility operator. It is not likely that smaller PHASING OF IMPROVEMENTS
operators, such as general aviation, would
consider suchan investment required for the The following identifieS the general phasing
initial development of SASA. schedule for Master Plan Update improvement ''

projects (moving sidewalk alternative): ....
Also, the displacement of certain facilities
identified in the Master Plan will not necessarily • Phase 1, 22-24 million passengers (1996- _
result in their eventual replacement. Final 2000): _'
decisions to build replacement facilities will rest
with private companies (airlines, operators, etc.) * Acquisition of property for new runway '"
and other agencies. The required space to and RPZs
accommodate these facilities is protected in the
MasterPlan at the SASA location, but the actual • Begin constructionof the new parallel
build-out of SASA will depend on demands of Runway 16X - 34X and associated _.
operators who may or may not choose to build taxiways and navaids. Construction will
replacement facilities, continue into Phase 2.

m8
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• Completion of RSA upgrades for • Develop a site for ground support
existing runway ends equipment

• Expansion of Concourse A • Add spaces to Central Parking Structure
for public and rental cars (about 1,700

__ • Overhaul of Satellite Transit System spaces)
(STS) and addition of STS vehicles
(currently under study) • Develop additional airport employee

__ surface parking north of SR 518 west of
• Development of On-Airport hotel 24th Avenue South

• Relocation of Airport Surveillance Radar • Improve access and circulation roadways
(ASR) and Airport Surface Detection at the Main Terminal
Equipment (ASDE)

• Development of a site for a new cargo
-" • Relocation of South 156th Way and facility on the south side of the main
. 154th Street South cargo apron

-" • Construction of the first phase of a • Phase 2, 24-27 million passengers (2001-
_o midfield overnight aircraftparking apron 2005):

between Runways 16R-34L and 16X-
_ 34X • Expansion of Main Terminal at

Concourse A
• Potential relocation of Northwest aircraft

... maintenance facilities to SASA if • Construction of second phase of the
necessary, depending on tenant needs midfield aircraft overnight parking apron
and site availability, between Runways 16R-34L and 16X-

-_ 34X
• Potential relocation of Airborne cargo

- facilities for an alternate site for • Improve access and circulation roads at
construction of a new Air Traffic the Main Terminal, including a partial
Control Tower connection to the South Access Roadway

-- scheme
• Constructionof a new FAA Air Traffic

Control Tower/TRACON • Add spaces to the Central Parking
_- Structure for public and rental cars

• Relocate genera] aviation and corporate (about 1,500 spaces)
aviation facilities if necessary to SASA
or alternatively to an area between the • Expand employee north parking lot
RPZs of Runway 16L and 16X

• Develop new airport maintenance facility
_ • Development of new snow equipment

storage site between the RPZs of • Remove theexistingairportmaintenance
Runways 34L and 34X facility

5-23

The P&D Aviation Team -_1_ AR 040184



AIRPORT MASTER PLAN UPDATE

• Potentially relocate United Airlines • Phase 4, 31-34 million passengers (2011- "
maintenance facility to SASA, depending 2015):
on tenant needs

• Develop North Pier at North Unit
• Redevelop main air cargo area by Terminal and construct gates on south _,_

modifying and expanding existing cargo side of North Pier.
buildings, expanding hardstand areas and
constructingnew cargobuildings. • Fouradditional taxiwayexits on Runway _:i_

16L-34R
m Phase 3, 27-31 million passengers (2006-

2010): • Expand Central Terminal parking by _
about 500 spaces

• Development of the first phase of the
new North Unit Terminal (South Pier) • Expand north parking structure by about

1,800spacesforpublicand rentalcars
• Development of the North Terminal

roadways • Expand employee north parking lot

• Additional improvements for the South • Develop cargo and airline maintenance
Access Roadway connection scheme areas in SASA

• Extension of dual parallel Taxiways A • Relocate Delta cargo facilities to SASA ...
and B to the south end of the existing
terminal apron. • Relocate the U.S. Airmail facilityto

SASA

• Construct first phase of North Unit
Terminal parking structure for public • Develop connections to RTA system =i
and rentalcars(about3,000spaces)

• Phase 5, 34-38 million passengers (2016- _'_
• Expand employee north parking lot 2020):

• Develop an area for a new cargo facility * Completion of North Unit Terminal ",
east of the main cargo hardstand area (gates on north side of North Pier) ._
and relocate United air cargo there or to
SASA • Extend Runway 34R by 600 feet and _*!

extend dual parallel Taxiways A and B ..,
• Provide upper roadway transit plata at the full length of extended Runway 16L-

Main Terminal; restrict access from the 34R and a taxiway bridge over 188th ,._,
SR 99 entrance/exit Avenue South _.,

• Relocate ARFF facility to the north of • Expand North Unit Terminal parking _
North Unit Terminal structure by about 1,800 spaces
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• Expand employee north parking lot Costs are shown in the table for two assump-
tions to estimate a low and a high cost range of

_ * Expand SASA cargo facilities satellite transit system (STS) improvements:

• Complete connectorsto south access • Moving Sidewalk Alternative. The
_ roadwayscheme, lower STS cost estimate assumesthe new

terminal areas would be served by moving
The timing of Master Plan improvements will sidewalks and expanded curbside shuttle
be triggered by passenger levels as identified service, ratherthan the extension of existing
above. The time periods indicated above S'IS lines. The STS system would be

• correspond to the Master Plan Update forecasts, upgraded in the first phase by a major
Passenger activity in 1994 exceeded the forecast overhaul of existing vehicles and the

- as seen below: procurement of seven new vehicles to
increase the capacity of the system.

Tgtal Passengers (Millions)
-_- Year Actual Projected • STS Expansion Alternative. The higher

STS cost estimate assumes the STS system
1993 18.8 - would be upgraded as described above and

.... 1994 21.0 19.5 in addition the existing shuttle systems
2000 - 28.8 would be expanded to serve the new

If this trend continues, improvements would be terminal areas, replacing moving sidewalks
• needed sooner than the time periods indicated, as the primary means of inter- and intra-

terminal passenger movements.

CAPITAL COST ESTIMATES OF
- RECOMMENDED IMPROVEMENTS As previously stated, the ultimate passenger

conveyance systems will be determined from an

Capital cost estimates for the recommended independent study of the STS which is presently
Master Plan improvements are shown in underway.

_ Table 5-2. Costs are shown for five phases
represented by ranges of passengers to be Note that not all costs reported here would
accommodated.The corresponding time period likely be borne by the Port. Specifically, costs
is shown based on the Master Plan Update of a new air traffic control tower, TRACON

facility and navalds are typically funded by the
forecasts. FAA through the FAA's Facilities and Equip

Costs include property acquisition, relocations merit (F&E) program (although some navaids
- and demolition, construction, engineering and costs may be borne by the Port). These typical

architectural services and allowances for F&E costs, Items BIG and F5 in Table 5-2, are
contingencies and other costs not specifically assumed to be funded totally by the FAA in the

- itemized. Costs are shown in 1994 dollars for financial feasibility analysis, described in
the following categories: Property Acquisition Section 6. Furthermore, all costs associated
and Relocations, Airside Elements, Passenger with the development of site improvements

- Terminal Elements, Satellite Transit System (such as roads and aprons, but not buildings) for
(STS) Improvements, Roadway, and Vehicle new air cargo, aircraft maintenance, and
Parking Elements, and Other Landside corporate aviation facilities are conservatively
Elements. includedinTable5-2andthefinancialanalysis,
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TABLE 5-2

CAPITAL COST ESTIMATES FOR RECOMMENDED AIRPORT MASTER PLAN IMPROVEMENTS, 1996 TO 2020

(NORTH UNIT TERMINAL/8,$00-FOOT RUNWAY OPTION)
SEA-TAG INTERNATIONAL AIRPORT {a]

EstimatiKI Cost In Thousands @f 1994 Oollam

Phase 1 (22- Phase 2 (24- Phase 3 (27- Phase 4 (3t- IqNme $

NO. Dem:._f'_ Total 24 MAP) 27 MAP) 31 MAP) 34 MAP) 38 MAP) : ..

A PROPERTY ACQUISITION AND RELOCATIONS

A1 RUNWAY AREA |b] 91.4201 91.420 0 0 0 (_

A2 TERMINAL AREA Oi 0 0 C 0 C

ITEMIZED P_O(:_TY ACQUISITION AND RELOCATIONS COST 91.420 91.420 0 0 0 C

CONTINGENCIES ANO ADMINISTRATIVE I LEGAL COSTS (20%) 18.284: 18.284 0 0 0 C _,,

TOTAL PROPERTY AC;QUISITION AND RELOCATIONS COST 109.704 109.704 0 0 0 (: -:'.
B AIR.RIDE ELEMENTS ,_.,

BI_ MOBILIZATION 14.9751 10.g_0 _ 150 3.S2_ _s

O2: RELOCATED ITEMS ,'_

Soum_.m ____,,_ln Mdm"Cme_ Inleme_or 1._ 1.962 0 0 0 C

Se_c_rO_lr_Local Serwoo AI_ 38 38 0 0 0 C

Semlle W_r _ WINemmm RelocEaon 1.744 1.744 0 0 0 C

ot Santo _ _ Retocal_,_ 1S5 lS5 0 0 O ( _.,_

miter Dml No 20 LOCal_ AIMndmm_onl 17 17 0 0 0 C

WmerOm NO49Lo¢_Sm_mAl_KD_en( 18 18 0 0 0 C _._
waNer Dm_ No 125 Locsl Seevce N_ne._ lfl 15 0 0 O (

Wash Natur_ Gas _ Se_ce Al_n0onmmnl 16 16 0 0 O (

M#,er C,me_ 4.960 4.960 0 0 C (

Sul=tOtlll 8.924 8.924 0 0 © ,_,

B3 DEMOLITION _aDemo_mofSm_Stncmms 838 838 0 0 01 0
Demo_mn d Weymlmu_ Hangar 179 17g 0 0 0l 0

Den_mon or A,_e_ Pm_mem 34 34 0 0 0 _ 0

Demo_emno_ S_re_s ,,nO Roo_ 102 I021 0 0 0 O

Demo_mono_ MmoeeaneousUt_tms 250 250 0 0 0 0

Su_ 1.402 1.402 0 0 0 0 _,_

B4 EARTI'NVORK ,

Cleanng an_ Gn_r_ 220 220 0, O 0 C

Ero_an _ 150 150 0 O 0 C _,_

Common E,_cmm_o_ 9.300 9.300 0 (] 0 C

Borrow - Zone A 21.000 21.000 0 (] 0 C

Bom_. ZoneB 69.200 69.200 0 C 0 C
Bom_ - Zone C 18.75C 18.750 0 0; 0 C _,

Subtotal 118.6-20' 118.620 0 0 0 C
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AIRPORT MASTER PLAN UPDATE

_.'ilar'-i'_ml f.-l*E#mJ_E_, m, mmm_ m;_ llm#llJ•_. • mm m'._el m I

Estimated Cost in Thousands of 1994 Dollars

Pha1411(22- Phase2(24.- Iq_f43(27.11_U_4(31-1Ph4r_S('34-

Item NO. Oesc_L_,___-_. Total 24 MAP) 2)' MAP) 31 MAP) 34 MAP) 38

B5 DRAINAGE

Commence Sy_em 6.893 3.447 3.447 0 C C

Ftow D_wr,,on 1.265 1.26_ 0 0 0 C

- ' Detefdton _ 20.456 10,'_'_8 10.228 0 C C

,SuOtoamt 28.614 14.940 13.675 0 (_ C

B6 ON-SITE WATER

'- La|efll Walef L_le'l 106 lOe 0 0 O! C

Trunk Water L,_es 72_ 72_ 0 0 O C

•-- Hyorams 5 5 0 0 0 C
Sul_.otal 838 838 0 C 0 (

B7 ELECTRICAL

RestoratoOnof Sea-Tac Thff'dMe_enngPoint 523 5231 0 O 0 (

Renout0ngOf Maim Te_._,,_,o,-,eSennce 600 60C 0 O 0 (

o_ MoOltrcat_onsto Anrfc,ld Ltgntmg mControl Ta_,e_ 100 10C 0 0 0 (

Mo0_.Jemns to St(X)Bar m Control To,*_r 250 2501 0 0 0 (

Rea_ of Control Panetsm Contn_ Tower 75 75 0 0 0 (

Vault Building 150 150i 0 0 0 (

.....• Vaui_B_la0ng Ge_,ratocs 280 280 0 0 0

Vault BudclungRegulatoel 320 320 0 C 0

-_ Electncat System 1,3(_ 650 650 C 0 0

Runwly LJghtmg 3.57(] 1.785 1.785 C 0 0

-_. Tax_mly Ug_lng 3,653 1.5Q6 1.597 01 276 1_11

St(X) Bar/t4olOBar Ughtmg 31e 158 158 0: 0 0

A_elcl Soor_ 665 0 665 0 0 0

Utd_ won( ,10C 400 0 0' 0 0

- - SuLxolal 12.202 6.887 4.855 0 276 184

.- B8 PAVING

Runway Pa_,.c_w'd 5.e68: 2.834 2.834 0 0 0

o. Tax_..myPaveme_ 9.888 4.434 4.434 0 1.020 0

Runway ,._x)ulOerPavement 513 256 256 0 0 0

4- Tax,ray Shouk_erPavement 1.300 617 617 0 66 0

B_astPad P_vement 151 75 7=; 0 0 0

• Perimeter"Road and A0rf_qdAccess RoaOs 308 308 0 0 0 C

Part(ragA0ton Pm_,q_nt 4.800 2.400 2.400 0 0 C

.. ADcoct.Stmu_le_ 78 39 3_ 0 0 C

Road Retocat_ fl:xAtff_k:l Imps 900 900 C 0 0 C

Sulxolat 23.605 11,863 10.65_1 0 1.0_5 C

-- B9 RUNWAY EXTENSION AND RSA IMPROVEMENTS

Runway 16L Safety Area end Road Relocat_oi_ 5,000 5,OOO 0 0 ol c

Runway 34R Safety Area end Road Relocation 9.350 9.3.50 0 0 0 (

Runway 16R Safety Area and Road RelocatK)n 12.250 12.2501 0 C 0

_ Runway 34L Safety Area end Road Rek_CatlOn 0 0 0 0 0

Extensm_of Runway 16[. and Tamwayl A & B (600') 13.740 0 0 0 0 13,74(

Sul_o_al 40.34C 26.600 0 0 0 13.74(
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AIRPORT MASTER PLAN UPDATE , . . .

2 z__ _ -" • "_

IEslBmatedCost in Thousandsof t994 Dollars

PhaseI (22- !Phase2 (24-I Phmle 3 (27- PIWSe4 (31- PhageS(34.
Item NO. DescrlpUon Total 24 MAP) 27 MAP) 31 MAP) 34 MAP) 38

BI0 RADAR AND NAVAIOS Ic]

ASRRe0oca,on 2.000 1.000 1.000 0 0 C ,a_,
ASDERetocal_on 3,_: 175 175 0 0 C

No_ Al_macnC._Oe_ 600 O 600 0 O ©
SoumA_xoac_ GhOeSSooe 60(; o 600 0 0 C
NoahA0_Cn LOCamZ_ 60C 0 600 0 0 C
SouthA1_roa_ Locazm 60C 0 600 0 O C
RV_ F_tm 30(; 0 300 0 0 C _,_

NorthA_o=cn Man,mr(Out_) 17_ 0 175 0 ' 0 C i
SoumA_omac_Marxe_=(Outer) 17_ 0 175 0 0 C .....
VAS_ I0C 0 100 0 0 C

ApDfo4_I L_htmg - Nor_ Aol_t_fl (ALSF.2) 1.50(_ 0 1.fi00 0 0 C .--

Apome¢_L_ntml_- Soum_ (ALSF.I) 150C 0 1500 0 0 C
____._:___=_o 8.500 I. 175 7.325 0 0 c

B11 MISCELLANEOUS _,i

BnOgeStructures 750 750 0 0 0 C

ReubmmgWaits 3.051 3.051 0 0 0 © ;
Fencmg 210 0 210 O 0 C
Se*Omg 225 0 225 0 0 C _,:_

Lanatca=.n9 40 0 40 0 0 C
4.27e 3.801 475 O 0 ©

ITEMIZEDAIRSIDEELEMENTCOST 262.296 206.000 37.335 0 1.512 17.44_

ALLOTHERCONSTRUCTIONITEMS(20%) 50.75_ 40.965 6.002 0 302 3.4_

SUBTOTAL 313.0_ 246.965 43.337 0 1.814 20,gl3_

ENGINEERINGANDCONTINGENCIES(15%) 45.683 36.869 5,402 0 272 3.141

TOTALAIRSIDEELEMENTCOST 35_.73_ 283.834 4873g 0 2.0_ 24.08(:

AR 040189
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AIRPORT MASTER PLAN UPDATE

1..J:ll¢: iimqE _-¢_._ilj_nv. I E,,m I _.'m,,f..i _l,l,'l¢:l : lm: 1 ".lel. "•

Estimated Co_ in Thous_IMs of 19_1 00111111

Phlle1(22- Phlu2(24- Phlle3(27- Phlle4(31- PlmllS(34-

Rim No. Delcrlptto_ Totll 24 MAP) 27 MAP) 31 MAP) 34 MAP) _
C I_ASSENGER TERMINAL FI I:MENT$

C1 EARTtWVORK 4.153 0 210 2.10_ g05 S¢

C2 DEMOLITION 18.280 7.000 1.280 2.640 7.3_01

M

0 _ i TERMINAL CONSTRUCTION
V New Construction 229.480 16.200' 39.200 g0.5_ 50.400 33.12Q

I Renovation 12.000 7.680 4.329 C 0 0

-- N _.N..,_ 241.480 23.880: 43.520 50.550 50.400 33.120

O

'" C4 TERMINAL APRON

1 _ 24.492 1.755 1.560 11.0111 4.4a5 .5.(181

i Hydrant Fueling Syltem 25.052 1.166 1.166 16.907 3.498 2.915

D _ 50.144 2.921 2.726 27.918 7.983 8.506

E

W C5 SPECIAL EQUIPMENT

A New LoaO_ Bncg_ 14.520 660 660 9.570 1,900 1,650

L InioounOBaggage 6.500 0 900 3.000 0 2.100

K O_tUound_ 10,_0 0 _0 S._0 1._0 1.200
Mow_ S_te_W_= 8,640 2.700 1,620 2.52¢ 1,800 0

•-_ A FtOS/BtDE 3.388 154 _54 2.233: 462

L Securm/System 5.737 405 980 2.264; 1.260 IQ8

_-" T Sul_otl 48.845 3.919 5.274 26.547 6.942 6.163

E

"_ R

N ITEMLZED PASSENGER TERMINAL ELEMENT COST 362.g02 37.720 53.010 "14g.Tt0[ 73.680 48.?22

A

T :_ONTINGENCIES AND OTHER CONSTRUCTION ITEMS (25%) g0.72_ 9.430 13.253 37.443 18.420 12.181

V 5;UeTOTAL 453.627 47.150 66.263 187.213 g2.000 (K).g03

E

:ENGINEERING / ARCHITECTURAL SERVICES (10%) 45.363 4.715 6.626 18.721 9.210 6.0g_

ITOTAL PASSENGER TERMINAL E].JEMENT_ 4_.gg(] 51.8e5 72.88g 205.g04 101.300 (B.E00

D ;SATELUTE TRANSITSYSTEM (STS) IMPROVEMENTS

DI VEHICLE OVERHAUL/PURCHASE 35.21C 35.210

V D2 LINE EXTENSION 0

I

N D3 MAINTENANCE FACILITY 0

--- O

D4 WAYSIDE AND CONTROL ROOM 20.000 20,00Q
S

I

=_- D ITEMIZED STS IMPROVEMENT COST 55.210 55.21C 0 0 0

E

W CONTINGENCIES AND OTHER CONSTRUCTION ITEMS ('25%) 13,803 13.803 0 0 0
A

-- L SUBTOTAL 69,013 SS,0131 0 0 0
K

ENGINEERING I ARCHITECTURAL SERVICES (10%) 6.901 6,901 0 0 0
A

L TOTAL STS IMPROVEMENT COST 75.914 75,914 0 0 0

T

u
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AIRPORT MASTER PLAN UPDATE _ ,-

SEATTLE TACOMA INTERNATIONAL AIRPORT

r

Estimated Cost in Thousan4s _ 1994 Dollars

Ptmel(22. Prom2(24- Phue3(27- Ptmm4(31- PlmmS('J4.

:;_,_..No. De_:flptk_ Total 24 MAP) 27 MAP) 31 MAP) 34 MAP) :18

C PASSENGER TERMINAL ELEMENTS

cll EARTHWORK 3.431 0 210 1.704 674 64:

C2 DEMOLITION 18.280 7.000 1.280 2.640 7.:3_0 (

C3 TERMINAL CONSTRUCTION

$ New C,,,_'war,_L_',,',q 208.680 16,200 39.200 79,040 41,12C 33.12( '" '

T Renovmme 12.000 7.680 4,320 0 01

$ _ 220.680 23.880 43.520 79.040 41.120 33,120 ,,_-_,

E C4 TERMINAL APRON

X _ 24.492 1,755 1.5_ 11.011 4.4_ 5.(mI

T Hydmm Fue_g System 25.652 1.166 1.1661 16,907 3.496 2,915 _'

E SuMo_I 50.144 2.921 2.726[ 27.918 7.963 6._

N

$ C5 SPECIAL EQUIPMENT

I New L"r'____'_g _ 14,520 660 660 9.570 1.980 1.650 "_"

O Inl:x_n0 _ 6.000 0 900_ 3.000 0 2.100

N _ *h_,,q0 _ 10,580 0 96(: 6.N0 1.440 1,200

MOW_ S,,0¢-*,'=_ 6.640 2.700 1.620: 2,520 1.600 0
A FIDS/BI_S 3.3M 1.54 1.54 2.233 462 3a5

I. ._,', ,,,ly System 5.217 405 980 1,976 1.028 828

T ___,.___,a 48.32_ 3,919 6.274 26.25G 6.710 6,1 '¢_' _ ";

R _""

N ITEMIZED PASSENGER TERMINAL ELEMENT COST 3,40.86C 37.720 53.010 137._1 63.647 48.722

A

T CONTINGENCIES ANO OTHER CONSTRUCTION ITEMS (25%) 851216j 9.430 13.253 34.30(] 15.962 12.161

I i_:;l

V SU6TOTAL 426,074 47,150 66.263 171,961 79.1D08 eO.il03 _,

E _J

ENGINEERING I ARCHITECTURAL SERVICES (10%) 42.607 4,715 6.626 17.1951 7,961 6,00{

TOTAL PASSENGER TERMINAL ELEMENT COST 468.682 51.865 72.880 189,146 87.78g _._

D SATELLITE TRANSIT SYSTEM (STY) IMPROVEMENTS

D1 VEHICLE OVeRHAUL/PURCHASE 44.210 36.21C 9.000

• D2 LINE EXTENSION 37.200 10.510 26,(_0

D3 MAINTENANCE FACILITY 2.000 2.000

X D4 WAYSIDE AND CONTROL ROOM 27._00 20.000 7,_100

t _r

E

N iTEMIZED STS IMPROVEMENT COST I I0.91(_ 55.210 10.510 46,190 0 (: '_"_

S

I CONTINGENCIES AND OTHER CONSTRUCTION ITEMS (25%) 27.7261 13.803 2,626 11.29_ 0 C

O

N SUBTOTAL 138.638 69.013 13.138 56,488' 0 ¢

A ENGINEERING I ARCHITECTURAL SERVES 00%) 13.864 6.901 1.314 5.649 O (

L

T TOTAL STS IMPROVEMENT COST 152,501 75,914 14451 62,136 C ===i
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AIRPORT MASTER PLAN UPDATE

SEATTLE TACOMA INTERNATIONAL AIRPORT

EstJmatld Cn__ in Thousands of 1994 Dolhlrs

Phasal(22- Phasa2(24- phasa3(27-1Phase4(31- PlmseS(34-

Item No. Desc_-,___,J_ Total 24 MAP) 27 MAP) 31 MAP) 34 MAP) 38 MAP)

-- E ROADWAY AND VEHICLE PARKING F_ FMENT$

E1 MOBILIZATION 3.2031 589 g92 64_ 616 361

" " E2 DEMOLITION - PAVEMENT

Road Dema_tmn 267 0 0 267 0 0

8n0ge Demo_m 720 0 0 720 0 0

Bu_lmg _._ __,_ 2,382 0 0 2.382 0 0
- SuiXotai: 3.370 0 0 3.370 0 0

E3 ROADWAYS C

/L,-,-_ I Cf.__,_v_n Road at Grade 1.787 65 1.078 644 C C

Cam,,u,,nn Roll on Structure 51.700 2.520 34.280 14.900 0 _,
SulXotal 53,487 2,585 35.358 15.544 0 C

E4 RETAINING WALL 162 0 162 0 0 C

F-5 VEHICLE PARKING

I::__,_N.hcAqentalPllf_r_ - -_¢___'1 St___,*__._mll 0 0 0 0 0 t.

P,_,_N,,-jqefltalPIirlong- _I Stn__,_,,q., 38,900 25,250 13.6,_ 0, 0 ¢

..... P,_,_N___entalParlong- No_ Stn¢_ 60.940 0 0 12.820 30.450 17,0_¢

P,___Jqenm Park,n0 - North Lot 0 0 C 0 C ¢

- Em0*oyee Paring. No_ Lot 3.288 1.604 441 520 3431 3_

SuDto_i 103.128 26.854 14.091[ 13.340 30.793 18.r_

E6 TRANSIT PLAZAS

Lo_,_r Roao_ey Tran_ Plaza 182 0 0 182 0 (

U__r_v_.RoaOway TranM Plaza 6.0_0 0 0 6.060 0

• Subtotal 6.232 0 0 6.232 0

E'7 SIGNAGE AND LIGHTING 13.068 2.402 4,048 2.632 2.513 1.473

E8 LANDSCAPING 3,267 601 1.012 658 628 368

,__ 6-

[ITEMIZED ROADWAY AND VEHICLE PARKING ELEMENT COST 185.916 33.030 .55.663 42.420 34.560 20.25:

:::ONTINGENCIES AND OTHER CONSTRUCTION ITEMS (20%) 37.183 6._106 11.133 8.484 6.910 4.05C

SUBTOTAL 223.099 39.636 66.796 50,904 41.4_ 24,3Q:

ENGINEERING SERVICES (10%) 22,310 3.964 6.680_ 5.080 4,14_ 2.43(

TOTAL ROADWAY AND VEHICLE PARKING ELEMENT COST 245.40g 43,600 73.476 55,904 45,(06 26,73:
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I[.'l[;Ir-JlMliq[ EV._IEol[#mj_. mdBBil_mi_m"-llEmo]ldiV'-lE lEE m'.,l[#]E IE

Estimated Cost in Thousands o¢ 1994 Dollars

Ptzasel(22. Phne2424- I'hase3(27- Pt..;e4(31- PttmeS(34-

Item No. D_sc_P *_M To(al 24 MAP) 27 MAP) 31 MAP) 34 MAP) 38 MAI_

F 0 THER LANDSIDE ELEMENTS

f:l MOelUZATION 617 43 467 1 72 35 _."

F2 AIR CARGO AREA SITE IMPROVEMENTS m

DemoMmn of __-__,_gs 4.187 1.011 3.176 0 0 O .

Oem____._eof Panang Pavement 27 0 C 27 0 O ,.

AlYOns 10.18C 416 4,7715 0 3.300 1,688

A ___,_,___ Road 314 89 C 9 198 18 m,_

r.._,._ l:enee 8g 6 01 0 0 83

L_mmO and S_rm_e 15.838635 59 381 3 286 159 , :._S_otal 1.581 8.333 38 3.784 1.8M

F_ AIRLINE MAINTENANCE AREA SITE IMPROVEMENTS i

A_on 1.960l I 104 01 0 856 O ,

TazmtoyEzlefllr,_on 0 0 OI 0 0 0

A_ Road F._enmon 861 45 0 0 41 g t._

L_i_tmg and S_gnage 1201 48 0 0 72 " '
Su0lowl 2. 'I6E 1.197 C 0 968 0 _,

F4 AIRI_T RESCUE AND FIREFIGHTING (ARF'F')IMPROVEMENTS ,_-:,

Dem____,,_ot__-__mgs 2.4401 0 0 i 2.4,10 0 0
_"_ 2.400! 0 0 2.400 0 U _:,_

vee¢le Paean9 18: 0 0 18 0
Ro_a 9 0 0 9 0 _; _,

ADDMatm;Ramp 56 0 0 56 0 C

Fencm0 20 0 0 20 0 ©

L_ _55 0 0 _ 0 C
Suluto_ 5.CG6 0 0 5.QM 0 C

_51 AI_mAFF_CCONTROLTOWER(ATC_[c)
Demoatm_ o_B_,_Omg= 900 900 0 O O C

Acce_ Road 9 g 0 0 C (

ve_ae _m. 9 _s le o o o _;
ATCT F ac_'V 10.000 10.00C 0 0 C 0 _,_

TRACON FactMy I0,000 I0,0001 0 0 (: 0

Fenang 26 26 0 0 OI O _,

C_nzmg 3 3 0 0 OI 0
SulXa_l 20.956 20956 0 0 0_ 0 ..

F'6 GENERAL AVIATION I F_O AREA SITE IMPROVEMENTS %e
Taxzw_y

A_on 3M 356 C 0 0 O ,,_

Access Road Extens_ 54 54 0 0 0 0

Se,cunWFence 26: 26 0 0 0 C _

L,ghtl_ 26 26 0 0 0 C

Sumam 462 462 0 01 0 c ,_

F7 CO_PO_ATE AVIATION SITE IMPROVEMENTS %

Apron 133 _33 0 0 O (

Acce_ R_ 34 34 0 0 O C _.

Tax_,_V 267 267 0 0 0 (

L_grlllnganO .S_na_e 51 51 0 0 C

Subtotal 485 485 i 0 0 0

%m
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AIRPORT MASTER PLAN UPDATE

"SEATTLE TACOMA INTERNATIONAL AIRPORT

Estimtld Cost in Thousands OQ1994 Dollars

Phase I (22- Phase 2 (24- Phn4 3 (27- Pha_ 4 (31- Pltmm $ (34.

.",_,T.No. O_lc_n_,'m Total 24 MAP) 27 MAP) 31 MAP) 34 MAP) 38 MAP)

F8 AIRPORT MAINTENANCE AREA IMPROVEMENTS

_,._ 8.000 0 8.000 0 0 C

• __':c'_'__ Road 9 O 9 0 (: (

.... Fe_:,_ eO0 Q e00 0 c c

ve_oe PaT ,_ C '_ 0 0 (

L_nt_ an_ S_nage e83 C e_3 0 O: (
S-N,_=I 9.3_0 0! 9.350 0 0 (

F9 SNOW EQUIPMENT STORAGE IMPROVEMENTS

B,___._JP#.. 4.000 4.000 0 0 0 0
A__e,,:____ Road g 9 0 0 0 0

- Fencmg 40 4O 0 C 0 0

Veh*Oe Panar_ I Ram;) 240 240 0 C 0 0

L_ntmg anO S_na0e 343 343 0 O[ 0 0
Subtotal 4.632 4.632 0 O 0 O

F10 GSE SITE IMPROVEMENTS

TaXN_y Exlensmct 332 332 0 0 0 0

_.'.,'-_,_ Roa0 1621 162 0 0 0 O

_ Liglltmg IIr¢l S_nage _! 39 0 0 0 0
533 533 0 0 0 C

C;_£_-,_E_TZ_L_DSIDE...........................ELE.ENTCOST -_._ .... -_.;_ "-- -_.1-_.... _.1-_.... ; _; .... T
_-- CONTINGENCIES AND OTHER CONSTRUCTION ITEMS (30%) 17.9a0 8.987 5.44_ 1.541 1.447 5_:

SUBTOTAL 77.913 38.856 23.5_¢ 6.679 6.271 2.517

ENGINEERING SERVICES (10%) 7.791 3.886 2.35_ 668 627 251

_. TOTAL OTHER LANDSIDE E1.EMBqT COST 85.704 42.74t 25.953 7.347 6._ 2.7_

TOTAL £STIMA TED MASTER PLAN COSTS

MOVING SIDEWALK ALTERNATIVE

A PROPERTY ACQUISITION AND RELOCATIONS 109.704 100.704! 0 0 0 0

-+ B AIRSIDE ELEMENTS 358,738 283,834 48,739 O .2,086 24.080

C PASSENGER TERMINAL ELEMENTS 4ge.9G0 51.865' 72,M_ 205.934 101.309 66;983

D SATELLITE TRANSIT SYSTEM (STS) IMPROVEMBCrs 75.914 75.914 0 C 0 O

E ROA[_/AY AND VEHICLE PARKING ELEMENTS 245.40g 43.600 73.476 5_.994 45.806 26.732

F OTHER LANDSIDE ELEMENTS 85.704 42.741 25.953 7.3471 6.8_8 2.7(15

TOTAL 1.374.45_ 607.(158 221.0_J6 269.275 155.900 120.570

S TS EXTENSION AL TERNA TIVE

A PROPERTY ACQUISITION AND RELOCATIONS 109.704 109.704 0 0 0 C

_ B AIRSIDE ELEMENTS 358.738 283.834 48.73_ 0 2.086 24.0_

C PASSENGER TERMINAL ELEMENTS 468.682 51.865 72.889 189.146 87.78_ 66.9_

D SATELLITE TRANSIT SYSTEM (STS) IMPROVEMENTS 152.501 75.914 14.451 62.136 O (

E ROADVVAY AND VEHICLE PARKING ELEMENTS 245.40_ 43.600 73.476 55.9_4 45.60_ 26.73_

F OTHER LANDSIDE ELEMENTS 85.704 42.741 2fi._53 7.347 6.8_61 2.76_

TOTAL 1.420.738 607.(_ 235.506 314.624 142.379 120.57(

[a] Sounce P & D Aviation.

- [b] I_ co_ts foefull acqu_t_on o_ Run_lly Prbtebtlon Zone I:m)_ecty.rather than av_atmn ealements

[c] Costs 1o{_ terns am typically funded I_ the FAA t_h ill Filctld_s Irld Equipment Program
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AIRPORT MASTER PLAN UPDATE
I

althoughsome oftheseimprovementsmay be • AirsideElements
paidforby thetenant.

• Costs forairsideelementswere taken
Whiledemolitioncostsareincluded,coststo from Table5-6 (NorthUnitTerminal -
reimburse airport tenants for existing hangars, Option) and Table 5-10 of Technical
cargo facilities, flight kitchens and other tenant Report No. 6, Airside Ovtions Evalua-
improvements which must be relocated to allow tion. These costs were modified (a) to .-
for new construction have not been included due include parallel Taxiways A and B at the
m the uncertainty of these costs. Costs of new south end of Runway 16L-34R, (b) to
tenant improvements are also excluded, reduce the extension of Runway 34R _,

from 900 feet to (K)Ofeet and (c) to
Environmental remediation requirements have relocate South 154th Street to the north
not been identified at this stage of planning, and and provide full Runway Safety Areas at -
therefore those costs are not included, the north ends of Runways 16L and

16R.
Specific assumptions regarding costs in each _.
category are itemized below. • Contingencies and engineering costs are

not applied to navai_ because they are
• Property Acquisition and Relocation included in the unit navaid costs.

• The property acquisition and relocations • Passenger Terminal Elements _"
cost for runway construction was taken _.
from Table 5-11 in Technical Report • The passenger terminal requirements are
No. 6, Airside Omions Evaluation. described in Technical Report No.7A,

Terminal Ogtions Evaluation.
Full acquisition costs for property and "_
businesses in the south Runway * Terminal element costs do not include _.,
Protection Zone of the new runway are RTA station construction but do include
included in Table 5-2 and the financial estimates for transit center and/or _,
feasibility analysis. Currently, the Port supporting special equipment for the ,_
and FAA are investigating whether full conveyance of people and baggage to
acquisition (rather than avigation and from the terminal which were not
easements) will be necessary and included in the original facility program _.
consequently property acquisition costs (Technical Report No. 7A).
could be lower than identified in _....

Table 5-2. • Satellite Transit System (STS) .,
Improvements

• The property acquisition and relocations
cost for the South Unit Terminal • The STS is a major component of the
construction were preliminary estimates existing terminal's people-handling
provided by Landrum & Brown. These capability, and an overhaul of the _
costs were based on _ value plus existing system is needed. Furore
25 percent withan additional 25 percent expansionof the STS systemcan be ....
for relocation costs of property owners, weighed against costs for moving skie-

walks or other options. Short term STS

__ 5-34 _.,AR 040195The P&D Aviation Team
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improvements included in the cost structure Sections A, B, C and D to nine
estimates are: (a) a major overhaul of floors is assumed to occur in Phase 1.

- the existing equipment, including the 24
vehicles,thewaysideequipmentandthe • Other Landside Elements
control room and (b) increasing the

_:_ existing fleet by seven vehicles to a total * Cost estimates for the new air traffic
of 31 vehicles. Train size would be control tower and TRACON facility are
increased to three 3-car trains per preliminary numbers supplied by the
existing loop and one 2-car train shuttle. FAA. Costs of new equipment are not

included due to the uncertainty of
• The STS option involving extension of requirements at this time.

the STS line assumes increasing the fleet
to a total of 39 vehicles and the • Access and site improvement costs for a
extension of the shuttle line to the north new off-site regional ARFF training area
to serve the new north unit terminal and are not included because a site has not

_" to the south to serve the extension of yet been identified.
Concourse A.

• Costs associated with airline mainten-
..... • Roadway and Vehicle Parking Elements ance and air cargo facilities do not
..... include tenant improvements such as

• Roadway and vehicle parking improve- buildings but include site improvements
.... meats were described in Technical such as utilities, ground access and

Report No. 7A, Terminal Option_ airside access (taxiway/taxilane and
Evaluation (November 15, 1994) and aircraft parking apron).

- Preliminary Traffic Study. Master Plan
Uodate I-moact Study Alternatives The cost estimates exclude the on-going capital
(January 30, 1995), although some improvement program. The development pro-
revisions have been made since the jeers would be funded by airport operating
publication of those documents. Parking revenues as well as private and Federal funding.

- improvements are described in Airpor_ Funding from the following sources may be
Parkiw, System. Lone Ran_,eAnalysis, sought: FAA grant from the Aviation Trust
April D95. - - Fund, Special Facility Bonds, General Airport

Revenue bonds, andairline capital expenditures.
• Roadway costs associated with airside Genera] Airport Revenue Bonds would be issued

improvements are included under by the Port of Seattle. Funding from the
- Airside Elements. Access costs Aviation Trust Fund would be requested for

associated with airline maintenance, capacity and airfield related projects as well as
cargo andother tenant areas are included all other projects eligible under the program.
under Other Landside Elements. The Aviation Trust Fund is funded primarily by

a nationwide airline passenger ticket tax and
• Costs for the south access freeway cargo air bill tax. The Port of Seattle also

_ tunnel (approximately 1,600 feet in anticipates the collection of user fees to fund
length) are not included, expansion projects, such as the Passenger

Facility Charge (PFC).
• Expansion of the central parking
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The following sectiondescribesthe resultsof a
financial analysis to assess the feasibility of
funding the recommended improvements.
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SECTION 6
FINANCIAL ANAL YSIS

INTRODUCTION between the activity at the airport and the
demand for new facilities is governed by the

....' The premise of the baseline capital program definition of acceptable levels of service. The
(Table 5-2) is that demand for new facilities demand-driven phasing program is based on the
(discussed in detail in Technical Report #5) is Master Plan forecast of activity growth and an
the primary determinant of overall Master Plan assumption that a high level of service will be

• phasing. In reality, however, the phasing of the maintained throughout the planning horizon. If
development program will be determined by it were deemed acceptable to develop to a lower
both demand and the financial capacity of the standard of service, the phasing plan would
Port to provide these new facilities on a timely need to be adjusted accordingly.
basis.

Table 6-I presentsthe capital funding require-
The purpose of this analysis is to test the merits based on the cost estimate and project
financial implications of developing the Master phasing for this Master Plan configuration. To

-- Plan according to the demand-driven phasing evaluate the financial implications of
schedule. The results are evaluated in the accomplishing this program, the analysis must
context of the Aviation Division's overall also account for the Port of Seattle capital

. financial capacity and using conservatively facility needs that are beyond the scope of the
defined financialconstraints,potential MasterPlaneffort,sinceallcapitalprojectswill
alternative program scenarios will be discussed, be competing for the same sources of capital

.. Toward this end this section is organized as funds.
follows:

The Master Plan identifies facilities that are
* Definition of Baseline Capital Program required to accommodate the growth in demand
• Financial Structure and Capital Financing at Sea-Tac International Airport. There are

_- Resources substantial capital needs beyond these expansion
• Financial Analysis of Baseline Capital projects. The Port of Seattle has identified

" Program about $440 millionworth of major maintenance
• Strategiesto AddressPotentialFinancial thatisrequiredover the next I0 yearsto

Constraints preserve existing infrastructure. Beyond the
• Financially Constrained Scenario, An major maintenance needs, thereare background

_ Illustrative Example capital project needs that are in addition to the
• Summary of Findings items identified in theMaster Plan, such as

environmentaland other regulatoryrelated
_ BASELINE CAPITAL PROGRAM projects. Table 6-I presents these items as

Other Capital needs.
The baseline capital program assumes
constructionof the North Unit Terminal with The cost estimate of the non-Master Plan
the moving sidewalk circulation system and the portion of the capital program was estimated
8,500 foot runway, phased according to the using the long-range Port of Seattle Capital
demand for new facilities. The relationship Improvement Plan (CIP) cash flow projection.

The P&D Aviation Team AR 040199



AIRPORMASTER PLAN UPDATE ..

sEATTLE TACOMA INTERNATIONAL AIRPORT

TABLE 6-1
COITAL COST SUMMARY [a]

(IN THOUSANDS OF 1199_ DO!J JARS)

Masta- Plan Other Total
Masta" Plan Phase Items Capital Capital

Phase I (1996-2000) $ 617,658 $458,930 $I,076,588
Phase II (2001-2005) $ 241,057 $280,786 $ 521,843 _,,
Phase m (2006-2010) $ 289,277 $ 30,907 $ 320,184
Phase IV (2011-2015) $ 155,900 $ 8,957 $ 164,858 "_
Phase V (2016-2020) $ 120,569 $18,186 $ 138,755 -

Total Capital Needs $1,424,462 $797,7(36 $ 222,228 ...

[a] Source:BerkandAssociates. "-"
,. ?

[b] Due m cruz_juslmezmsmade drain8 theplanningprocess,Sere arenegligibledifferencesinmasterplan
shown hereandinTable5-2. Thesediffereacmarenotlargeeamoughtoaffecttlmeresultsof the ....

analysisshown inSection6.

TABLE 6-2
COST PER ENP_ PROJECTIONS -"

U.S. PgER AIRPORT COMPARISON [a]

Peer Fadlity Averages _.
Les San Salt Lake ,,

Year Angeles Francisco Denver Portland Clty with Denvm- w/o Dmvm"

Actuai/F_timated

1991 $0.90 $3.42 $5.50 $5.93 $4.10 $3.97 $3.59
1992 $0.55 $3.14 $5.50 $5.83 $3.92 $3.79 $3.36 .....
1993 $3.38 $3.31 $5.50 $5.41 $3.66 $4.25 $3.94
1994 $3.43 $3.95 $20.00 $4.66 $3.46 $7.10 $3.88

1995 $3.26 $4.19 $20.00 $4.88 $3.77 $7.22 $4.03 _,_

Projected ,_,

1996 $3.20 $4.91 $20.00 $5.75 $3.80 $7.53 $4.42 _,
1997 $3.20 $6.33 $20.00 $6.12 $3.84 $7.90 $4.87
1998 $3.23 $7.35 $20.00 $7.26 $3.95 $8.36 $5.45 "
1999 $3.50 $10.36 $20.00 $7.08 $4.14 $9.02 $6.27
2000 $3.70 $12.30 $20.00 $6.91 $4.63 $9.51 $6.89 c_

[a] Source: Port of Seattle, 1995.
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This forecastof capitalexpendituresthroughthe rate of 4.0%.
year 2020 identifies all capital requirements,

_ including the Master Plan elements. By con- This is anaggressiveprogramwith a significant
vetting these annualexpenditureforecasts to a concentrationof capitalrequirementsin the first
constantdollarestimate and summingaccording years of implementation. The timingand mag-
to the phasingcategoriesassumedin the Master nitudeof the proposedinvestments will require

- Plan, the total capital needs were identified, careful financial management to ensure the
The differencebetween the total needs and the Port's ability to fund this program.
Master Plan figureswas assumedto be thenon-
Master Plan CIP projects. The result is an FINANCINGAVIATION IMPROVEMENTS
additional$800 millionof capitalneedsover the
25-year planning horizon, with approximately Aviation facilities have historically been
$740 millionworthof these projectscoming in developed and operated as public facilities.
the first 10 years of the program. This is a resultof thecapital intensivenatureof

these facilities, their relative monopolistic
- The baselinecapitalprogramincludesan allow- characteristics and the relationship between

ance of $50 million for environmentalmitiga- airportsand regional economic vitality. These
tion. This allowance is a rough order-of- facilities however, are for the primary use of

.... magnitude estimate of new environmental private businesses. The airlines and other
mitigationcosts resultingfrom the development private tenants of the airport support the
of the MasterPlan elementsand proposedin the operation, maintenance and expansion of

_ Draft EnvironmentalImpact Statement. These facilities through the fees and charges imposed
costs would be for mitigation requirements under their respective lease agreements. As a
above and beyond the Port's existing mitigation result, there are often conflicting views in terms
programs and will be subject to refinement in of the desire of the public for a first class public
the Final EIS and FAA Record of Decision. facility and the competing desireof the tenants
They also includeprovisionsfor additionalnoise who wish to maintain a low cost of operation.
mitigation, as well as wetlands and water
resources remediation needs. Achieving a balance among the interests of the

.... public constituencies and the private facility
The single largest component of this mitigation tenants will be a key challenge as the Portof
allowance is a $35 million estimate for land Seattle begins to implement the recommen-
acquisitionwithin the ApproachTransitionZone dations of the Master Plan. This section pro-
(AT'Z)for the proposednew runway. This is a vides an overview of the capital financing struc-
proposedprogramthat would addresslow over- ture of the Port's Aviation Division, identifies

_ flights in residential areas that are just beyond the major sources of capital funding, and sets
the proposed runway protection zones. The the overall context for the financial analysis
program would be voluntary, and for the pur- chapter.

_ poses of this analysis, assumes that all eligible
propertieswould participate. The $50 million Financial Structure of the Port of Seattle
allowance was distributedthrough the first 3 Aviation Division
phasesof programdevelopment,with $10

- million in the first phase and $20 million in As discussed above, the airport is essentially a
each of the following 2 phases. It is assumed user supported enterprise, and as such there are
that these costs would be escalated at an annual two general sources of capital funding. The

first are those supported by the operation of the
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airport facilities, such as landing fees and several of these strategies envision a significant
parking revenues. These funds can either come departure from the traditional business
from the issuance of revenue bonds, to be environment at the airport, it was determined ._
repaid through future operating revenues, or that to maintain an appropriately conservative
from the annual net income from operations, approach, this analysis of financial implications '_'
Net income is the cash left over after the costs should be based on more conservative, histor-
of facility operations, maintenance, administra- ically based assumptions, m
tion and debt service have been paid.

Airline Agreement
The second major source is dedicated capital ,".
funds such as federal and state grants or the The current Basic Airline _ Agreement is ',
locally generated passenger facility charges, structured according to a residual approach to
These funds can be considered outside sources rate making. As a result, any short-term gains ....
since they are not generated directly by the in productivity and net revenues will accrue to ..
tenants of the facility. The Port has limited the benefit of the airlines by effectively reducing
ability to influence the availability of these the landing fees required. In effect, the landing -,-.
outside sources, and given the current fiscal fees are determined using a cost recovery .
environment at both the state and federal levels, methodology that allocates all remaining
it may be unrealistic to expect significant financial requirements not recovered through ,..,
increases in grant funding, other fees and charges to the airlines.

Therefore any increase in concession revenues
Therefore, the ability of the Port to finance any will serve to reduce the residual value to be ._
capital development program will be primarily allocated through the landing fee.
regulated by its capacity to generate additional
net operating revenues, for capital spending or The other side of the equation is that any ,,
to cover the debt service on new debt. This can increase in annual operating costs or capital (
be accomplished by increasing gross user financing requirements that are not covered by ",:,
revenues and controlling annual operating and a commensurate increase in non-airline revenues
maintenance costs. The majority of operating will also be borne by the airlines. As a result ,_:_
revenues axe derived from one of the following: the structure of the airline agreement gives the =_
landing fees and terminal rents paid by the airlines a significant amount of control over the
airlines; concession revenues from non-airline capital spending decision process. If the annual "'"
tenants such as the retail and rental car costs related to funding a capital program ..
operators; and, public parking fees at the Port increase substantially faster than the Port's
owned facilities, ability to generate net operating revenues from ,_,

the non-airline sources, then the airlines will be ,.,
The Port has recently undergone a major asked to make up the balance through increased
business planning effort to identify opportunities landing fees. Therefore, the Port's ability to ....
to maximize operating revenues, increase the pass these costs through to the airlines will be .
utilization of its facilities, and manage the the primary consideration for the evaluation of
growth in Port operating and management costs, the financial implications of program .....
As a result of this effort programs and strategies development.
have been identified that will optimize the "-
operations at the airport and enhance the The measure that is used to track the total costs
Division's capital financing capacity. Because borne by the airlines is a ratio of airline cost per

-4 '"
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total enplanements. The cost per enplanement divided into 5 lines of business, each with
(CPE) figure provides a measure of the cost particular responsibility over a key operating

__ effectiveness of airport service delivery, since it element of the airport. The following is a brief
relates the cost to the volume of activity. As a description of these lines of businesses.
point of reference, the average cost per enplane-
merit at Sea-Tac was $7.16 in 1993, dropped to • Airfield. The airfield line of business is

- $6.16 in 1994, and is estimated to be responsible for the operation and main-
approximately $5.64 in 1995. tenance of the airside elements at the

airport. Over 95% of the operating
While the current airline agreement is in effect, revenues available for capital programming
the airlines have the ability to regulate capital at Sea-Tac axe generated through landing
spending to ensure an appropriate CPE is fee charges. The landing fees axe assessed
maintained. However the current agreement on the basis of the total landed weight and

.... expires after 2001, at which time this are paid by all commercial and general

relationship may be amended. Currently, the aviation operations.
-- goal of the Port is to maintain CPE levels

consistent with the midrange of competing peer- • Terminal. The terminal line of business
city airports in the western United States and has primary responsibility for the airline

• Canada. Table 6-2 presents a summary of portion of the terminal space, including the
recent CPE experience and projected future maintenance of gate areas, a share of
CPE's at U.S. peer facilities. The policy target general terminal operations and

... adopted by the Port Commission during the maintenance, and general airport security.
business planning process was to keep the CPE The primary source of revenue is generated
at or below $7.35 until the year 2000. through lease income paid by the airlines.

It should be noted that there are some • Concessions. The concessions line of
significant limilations in the usefulness of the business is responsible for the non-airline

• CPE as a measure of comparative airline costs elements of the terminal areas, including
among different airports. Because the CPE only retail concessions, rental car areas, non-

- measures the airline costs charged by the airport airline office space and other service related
authority, an airport that has contracted a spaces. The principal source of income is
number of services to private operators will rent generated by the commercial users of
likely have a lower CPE than a comparable the terminal space. The retail concessions
facility which provides these services directly, are currently under an exclusive master
For example, Los Angeles has been very agreement that expires in 2004, as a result

_ aggressive in its privatization efforts and as a the Port's ability to affect its share of these
result, the cost of some services such as revenues is somewhat constrained by the
baggage handling or terminal maintenance may parameters of this agreement.

_ be billed directly to the airline by a private
operator and as such not included in the CPE • Ground Access. The ground access line of
calculation, business is responsible for providing park-

_ ing and access facilities for the airport.
A viation Operations The principal source of revenue for this line

of business is the parking fees generated in
The Port of Seattle's Aviation Division is the Port-owned parking garage. Currently,
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the Port meets approximately 50% of the include decorative landscaping, provision of art ""
total parking demand with its owned work, the construction of public parking
facilities. The Master Plan includes the facilities for passenger automobiles, and
necessary parking facility development to airplane hangars.
maintain this share of parking over the 25 _'
year planning horizon. _er Facility Charges OPFC). The

Passenger Facility Charge is a special fee
• Commercial Properties. The commercial authorized by the FAA and imposed on

properties line of business includes all other passengers using an airport facility. The fee is
business functions of the airpon such as collected by the airlines and remitted to the ,_
cargo facilities, real estate ventures, and airport development authority. Generally, the _
aviation fueling and maintenance areas, project eligibility requirements for PFC funds
Much of the aviation support revenues are are the same as those in effect for An) funds. --
in the form of lease income for land and ,
facilities. This is an area that has been Aviation Development Fund (ADF). The
identified through the business planning Aviation Development Fund is a Port of Seattle .,_
process as having significant upside capital development fund where annual net ,
potential as the Port moves to maximize the operating revenues are deposited and used for
utilization of its real estate assets, capital improvements. Due to the structure of _,,

the current airline agreement, the amount .:
Sources of Capital Funding deposited into the ADF annually is roughly _'

equal to the debt service coverage requirements .,
To stretch the Port's financial capacity while of the outstanding revenue bonds.
keeping airline costs consistent with Port policy,
it is assumed that grant funding and outside Other Grant Sources. The financial analysis
sources of capital will be utili,_,_d to the a._unles that the Port will aggressively seek (
maximum extent possible. The traditional other grant funding sources in particular federal _"
outside sources include grant funds and other and state roadway and transit capital assistance.
capital sources that are not tied to airline rates There are major roadway and Uan_t invest- _
and charges. The following are the major ments called for in the Master Plan program, _,
sources of capital funding analysis assumed for which will likely be eligible for federal and state
the Master Plan financial analysis, assistance. The following ate the major federal "_

and stare programs that are applicable ....
Airport Improvement Program (ALP). The
Airport Improvement Program (An)) is a federal • Federal Transit Administration. Capital _
program that provides capital funding assistance and operating funds are available for transit ,.
for airport planning, development, land acquisi- projects in urban and rural areas and for the
Lionand noise program implementation projects, elderly and disabled. The main categories "
Project eligibility is determined by the require- are Section 3, transit capital, and Section 9, ,,
ments called out in the federal Airport and transit formula funds for capital and
Airway Improvement Act. In general, however, operations. The transit elements of the ,_.
most aeronautical related projects that are Master Plan may be eligible for FTA ,,.
consistent with local comprehensive plans and funding.
where local match funds have been identified
are eligible for AIP grant funds. Exceptions • Federal Highway Administration. The
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Surface Transportation Program (STP) is Department of Transportation 's Category C
the most likely source of federal roadway program to expand the capacity of state

_ assistance. Eligible projects include roads, highways. Future allocations will be
transit, bicycle and pedestrian facilities, car determined by legislative priorities, and the
and vanpool facilities, and marine and ground access transportation improvements

.. airport access. Within STP, funds are set could potentially qualify for funds from this
aside for enhancements, roadway haT_rds, source.
railway crossings, and flexible funding for
a variety of uses. These federal funds are Transportation Improvement Board (TIB).
distributed by direct regional allocation. The TIB is an independent agency founded in
The process provides evaluation criteria to 1988 that distributes funds through the Urban
be used by local, regional and state agencies Arterial Trust Account (UATA) and the
to share responsibility for priorifizing Transportation Improvement Account _).
projects. All projects are ranked, and the Competition for funding is fierce and projects
most competitive projects are included in are ranked based on specific criteria. The

-- the Regional Transportation Improvement UATA funds city and urban county road and
Plan (TIP), and eligible for federal street projects to reduce congestion, improve
assistance, safeA'y, and add_ss geometric and structural

- problems. The TIA funds projects to alleviate
• Central Puget Sound Public congestion resulting from economic develop-

- Transportation Account. This fund was ment and population growth.
..- created by the 1990 Legislature as a new

funding source specifically for public Revenue Bonds. The unfunded balance of the
transportationin the Central Puget Sound annual capital needs are assumed to be funded

.... area. Funds are allocated in a competitive through the issuance of new revenue bonds.
process by a 21-member Multimodal The debt is assumed to be offered at tax-exempt

-- Committee that includes representatives of rates and repaid through operating revenues.
cities, counties, transit, WSDOT and other While the current airline agreement is in force
interests. Since funds mustbe requestedby the debt coverage requirements are assumed to

- a transit agency, a joint funding effort for remain at 1.35. This ratio establishes that for
the transit elements of the Master Plan every $1.00 of principal and interest owed in a
could be undertaken, with King County given year there must be a minimum of $1.35
Metro as the applicant for these funds, available for debt service. There are no other

constraints placed on the Port's capacity to issue
• Transportation Fund. The Transportation revenue bonds under the current airline agree-

Fund was also created by the 1990 merit, as long as the existing bond covenants are
Legislature. It was intended as a new met. This assumption does not address some of
general purpose transportation funding the practical issues, such as the acceptability of

_ source not limited by the 18th Amendment these debt loads on the part of the airlines.
to highway fuming. The motor vehicle Some of these issues are incorporated in the
excise tax (MVET) is the source and the analysis indirectly through the evaluation of
Fund is subject to legislative appropriation CPE impacts. By testing the financial impli-
every two years. During the most recent cations in terms of CPE, the practical limits of
two biennia, monies in the Transportation debt issuance will be included, since debt
Fund were primarily dedicated to the service is a major component of airline costs.
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When the current airline agreement expires in industry has resulted in new ways of thinking :
2001, the a=_sumptionis the Port of Seattle about how aviation facilities are developed and
would move to some form of compensatory operated.
methodology to determine airline fees and
charges. In a compensatory approach to rate Since deregulation in the late 1970's, the airline _
making, the airport authority is free to negotiate industry has undergone substantial changes, as
rates with theairlines according to actual market the large carriers faced competition from small
conditions and policy guidance providing upstarts and fare wars became a common _.,
additional flexibility in financial management, marketing strategy. Over the years there has
The agreement no longer provides a guarantee been a great deal of rationalization in the _,
of full cost recovery as in the residual approach, industry as airlines have adjusted to reduced _
The advantage of this approach is any profit margins and increased competition.
improvements in operating efficiency or non- Those that have survived, have generally done _"
airline revenues no longer accrue to the sole so by keeping costs down and equipment ,
benefit of the airlines by reducing the landing utilization up.
fee requirements.

In this environment, airlines are looking to ....
This change in approach would likely result in airport authorities to be partners in keeping
the need for a higher debt service coverage airline costs manageable. As a result, a "_,,
preserve the Port's high credit rating, since the premium is placed on maximizing the return on _
airport's revenues would not be directly the non-airline airport facilities and assets. This
supported by language in the airline agreement, emphasis was a major catalyst for the recent ,._
Therefore, for all ensuing years, it is assumed aviation business planning efforts at the Port of
that a demonstrated debt coverage ratio of 1.5 Seattle. The outcome of this effort was to.focus
will be maintained in the years following the management resources on non-airline revenues. _

expiration of the current airline agreement. The The following areas were identified: _
result of using a higher ratio is that the Port
would have to generate morerevenuesto cover • Development of Port real estate to its
its debt service needs. The effect of this highest and best use.
assumption will be to reduce the effective debt
capacity of the airport ensuring that the financial • Maximize the utilization of current Port
analysis is appropriately conservative, facilities.

Trends in Aviation Finance • Establish an aggressivecost management
program.

The Scattle-Tacoma International Airport serves
a strong regional origin and destination market • Maximize the Port's share of terminal
with service provided primarily by air carriers concession revenues.
facing tough price competition. The long-term -,
goal of the Port is to maintain a first rate • Enhance parking revenues by expanding the
facility and provide for the growing demands of Port's share of the local parking market by _-
the regional market for air transportation developing additional parking facilities.
services. The significant activity growth
projected for the airport combined with the '_
continuing financial pressures facing the airline .,

?,
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FINANCIAL ANAL YSIS OF BASELINE Methodology
CAPITAL PROGRAM

A sketch planning model was developed to
- The goal of the financial analysis is to provide analyze the financial implications of the Master

a reasonableness check of the Master Plan Plan capital program. The model is based on
capital program and preliminary phasing plan existing Port of Seattle models including the
relative to the financial capacity of Port. To aviation debt model, the capital funding model
accomplish this, the full capital program was and the aviation business plan model. The debt
assumed to be developed according to the model was modified for the 25-year Master Plan
demand at the assumed level of service. Since planning horizon and used as the core of the
the Port's ability to passcoststo the airlines is sketch model. Simplified versions of the capital
the primary financial consideration, the impact improvement planning andbusiness plan models
of this development program on the costs to the were developed, and incorporated into the debt
airlines was estimatedand comparedto recent model suructu,-'e. The result is a model
experience, framework that analyzes the CPE impact of

- alternative capital development scenarios at a
Restated, the purpose of this analysis is to conceptual level of detail appropriatefor the
establishthe long-rangefinancial capabilityof purposesof thisanalysis.
the Port to take on a capital program of the
scale envisioned in the Master Plan. Once this For the most part the assumptions underlying
threshold determination has been made, then the the analysis are based on historical data. This

,._ actual development of the program will be was done to ensure that the analysis be
undertaken at a significantly greater level of appropriately conservative and that revenue
detail as part of the Port's normal capital forecasts be reasonably achievable. The
planning process. Thus the results of this following are the major assumptions used in the

_" analysis should only be considered valid in the financial analysis.
context of the overall long-term financial
capacity, and should not be interpreted as an Phasing of Capital Spending. The ca_tal
evaluation of any specific financing plan for program is organized according to phases and
near-term capital improvements, defined in terms of constant dollar estimates.

To analyze the financial implications of
The benchmark test of the threshold capacity to developing the projects according to the
fund the Master Plan program and the other proposed schedule the program must be retie-
aviation related capital needs is assumed to be fined in terms of annual capital expenditures
the current Port policy of maintaining a CPE at reflecting general cost _on. To accom-
or below $7.35 until the year 2000. This level plish this the dollar value estimate of each
of airline costs has been established by policy Master Plan phase was divided equally by the
and as such is not an explicit limit on the Port's number of years in the phase and the resulting
financial capacity. A capital program that cash flow was inflated at an annual rate of
resulted in greater CPE impacts could be 4.0%.
undertak,_ with the concurrence of the Port

Commission and the affected airlines. Capita/ Funding Sources. The speC'dic
- However, for the purposes of this analysis, the assumptions about the availability of capital

policy will be treated as an actual measure of funding resources axe discussed for each of the
financial capacity and acceptability, major sources of funds.
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• Airport Improvement Program (ALP): expensesare discussedbelow.
The available AIP grant funds are assumed
to be $20 million per year for the first 5 • Other Grant Revenues. The other grant _
years. After the year 2000, it is assumed sources that are assumed to be available
that Alp grants will be reduced to entitle- include: federal and state roadway and .'
mentsonly. The estimate of Alp entitle- transit sources. For the purposes of this
meets is taken direcdy from the Port of analysis it is assumed that the Port of Seattle
Seattle business plan up to the year 2005 will qualify for roaching grants for all of _-
when the AIP contribution reaches $5.0 the roadway and transit elements of the
million, subsequent years are inflated from Master Plan. The amount of these grant _,
this level assuming an annual rate of 4.0%. funds is assumed to be 50% of the conslruc- _,
Since discretionary grant funds are not lion costs. Given the relatively small share
assumed after the first phase, a higher of total capital requirements that would be --
bahnce of capital projects must be funded eligible for these funds, the impact is not
through other sources, which will likely expected to be substantial.
increase the estimated impact on the cost ....
per eeplanement. The result will be a • Use of Revenue Debt. The balanceof the
conservative estimate of the financial annual capital needs axe assumed to be
implications, funded through the issuance of aviation ....,

revenue debt. All new debt is amortized at _,
• Pessenger Facility Charges (PFCs). The 8.0% per year for a periodof 25 years. As

projected PFC revenuesare basedon the previously discussed, the debt service ,_,
growth in total enplanemeets. The coverage requirement will be 1.35 for
estimated enplanemeets for a given year are remaining years of the basic airline '
multiplied by the rate of the PFC. agreement. For all ensuing years the _,
Curreedy the Port receives an average of coverage requirement is assumed to be l.5.
$2.45 per enplanemeet. This amount is _"
assumed to remain constant with the Airline Revenues. As discussed earlier, the
exception of 2 future adjustments to the fee, key financial indicator is the change in airline _'"
the first in 2006 and the other in 2016. costs. In this analysis, the airline costs are '_
These adjustments are assumed to account estimated by forecasting the future revenues
for the loss of purchasing power due to from the airline-related Port businesses. The _
inflation. Inflation is assumed to be an forecast of these revenues is based on the .-
average of 4.0% per year. As a result the methodologies established in the current basic
PFC is increased to an average of $3.63 per airline agreement. After 2001, adjustments e_
eeplanement in 2006 and $5.37 in 2016. were made to these methodologies consistent ,-

with a shift to a compensatory approach to rate
• Aviation Development Fund. The making. The following are the specific "

projection of available ADF funds is assumptions underlying thereveeueesfimatefor ,._
determined by the annual cash available the 2 classes of airline supported revenues:
after all other operating, maintenance and _,-,
debt service expenditures have been • Airfield. The airfield revenues are pre- ,..
addressed. Thus ADF funds are equal to dominantly derived from landing fees. The
the net income from operations. The landing fee is calculated as a residual value
assumptions about operating revenues and until 2001. For these years, all costs that ,,,
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have not been accounted for from other capacity. The following are the key assump-
aviation revenues are recouped through the lions underlying the projections of non-airline
landing fee. After 2001, the landing fee is revenues:
determined as the larger amount between
using the current residualapproachor an • Ground Access: The ground access
inflation adjusted minimum compensatory revenues are tied to the growth in the
rate of $2.10 per 1,000 lbs of landed number of available parking spaces. Aratio
weight. The minimum landing fee is of the current total revenues per available
inflated using a 3.0% annual escalation rate. parking stall was derived. This estimate of

gross parking yield per stall was assumed to
• Terminal. The terminalrevenuesarebased continue throughoutthe planninghorizon,

on the three-part rental charge currently in adjusted for inflation using a conservative
use. The rental rate provides the Port with escalation factor of 2.5%. The per stall
a return on its terminal assets, its land revenue yield is applied to the number of
assets and a recovery of terminal operating parking stalls available in each year.

.... and maintenance costs. The terminal return Growth in the number of available stalls is
is determined by the annualized value of the tied to the development program. Revenues
Port's investment (amortized over 40 years associated with the empldyee parking at the

• at 8.5%) divided by the total rentable airport wereestimatedusingacostrecovery
square feet of terminal space. The invest- approach to the required investment in these
ments in facilities are updated annually facilities.

.- based on the consuruction program. The
land component of the terminal rental rate • Concessions: The concession revenues
is based on the increa.m in the value of the are based on a factor relating gross terminal
land under the terminals. The annual non-airline concessions with total
charge is determined by applying an 8.5% enpb,nemcnts. Concession revenues are
rctum tothevalueoftheland. Finally, the expected to increase as a result of
O&M charge is based on the total terminal enplanement growth, inflation, and an
opem_g costs less the terminal concession emphasis on improving the current

-- revenues, up to a maximum of 75 % of the concession yields. As a result, for the first
operating costs. The only change after 10 years, the current revenue per
2001, is to increase the recovery of the enplanement figure was increased for both
O&M expenses, by assuming full recovery inflation and to reflect the Port's
of the airline's share of terminal operating commitment to optimizing its concession
and maintenance expenditures, yields. For the years after 2005, the only

growth in the per enplanement income
Non-Airline Revenues. Since the key factor is due to price inflation, which for the
financial issue is the Port's ability to fund purposes of this analysis is assumed to bea

_. capital needs while minimizing the increase in conservative 2.5 % per year. In each forec-
the rates and charges to the airlines, the most ast year, the per enplanement figure is
important determinant of the overall financial applied to the number of enplanements to

_ capacity to fund the Master Plan improvements estimate gross revenues.
is the projection of non-airline revenues. The
greater the funding share that comes from non- • Commercial Properties: The commercial
airline sources, the greater the financial propertiesrevenue projections are based on
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analysis developed during the current These cost assumptions are based on an
busine&_planning processfor the period aggressivecost managementprogram and will
1996-2005,whichproject anaverageannual require ongoing managementscrutiny,in order _
growth rate of 10.3%. For the subsequent to ensure adequate levels of service are provided
years, annual growth in revenues is to accommodate the projected demand. Since '_
assumed to be 6.3% per year. This these goals are integral to the Port's general
assumes that the commercial properties line management policies they are appropriate for "
of business would directly provide all planning purposes.
relevant facilities and services called out in
the Master Plan. One of the key business Distribution of Costs. The distribution of "_
planning strategies calls for taming some of costs to each of the lines of business is an o.-
these facilities and services over to private important assumption, since some of the
interests, which would reduce the revenues revenues are based on cost recovery -"
accruing to this line-of-business in exchange mechanisms. The distribution of operating costs .
for outside investment in Port facilities, is shown in Table 6-4. Overhead allocations are
This issue is discussed in greater detail later distributed differently than aviation operating _,
in this section, and maintenance costs. These assumptions are .....

consistent with current Port Business Planning
Aviation Division Operating Costs. The assumptionsand Port policy direction. .,..
annual net operating income is a key factor in _,
the funding capacity of the Aviation Division. Capital Funding Program
As such, the projections of annual operating -,
costs are a key element in the estimation of the Attempting to fund the demand-driven Master
overall financial capacity. The estimates of Plan schedule would result in the capital funding "
annual operating costs are based on the current program presented in Table 6-5. As is shown,
business planning assumptions for 1996-2000. the total capital program would require ;
Consistent with Port policy, these estimates approximately $3.3 billion over the next 25 _
assume that all administrative cost categories years to fund the Master Plan items and the
remain constant at current levels throughout this other non-Master Plan projects. The difference
period, while other costs grow by an annual rate between this figure and the total capital program
of 3.5%. The current cost breakdown by cost estimates presented in Table 6-1, is due to the
center is presented in Table 6-3 along with the cost of general inflation (assumed to be 4.0% ""
assumed escalation factors throughout the per year). --
planning horizon.

The source of the largest share of capital _":'
For the cost centers where no cost escalation is funding, over $ I. 1 billion, is estimated to come _.,
assumed for 1996-2000, costs are increased by from the issuance of new revenue debt. An
3.5 % per year to the year 2020, the same rate almost equal share of the capital requirements, ":"
of inflation assumed for the non-administrative just over $1 billion, would be raised through the -,
functions. The overbid allocation, including passenger facility charges. Combining these
the Pier 69 allocation, is assumed to remain sources with the ADF funds of over $800 _,,,
constant, consistent with Port policy goals. The million, means that almost $3 billion would be .._
costs of debt service account for both the generated or supported by the users and tenants
current outstanding debt and all new issues to of the airport over the 25 year period. This
fund the Master Plan and other improvements, amounts to over 90% of the total capital funding

, 6-12 _..

The P&O Awatton Team _ AR 040210



A.IP.P_O_RTMASTER PLAN UPDATE

SEATTLE TACOMA INTERNATIONAL AIRPORT

TABLE 6-3
OPERATING COST SUMMARY

Im THOUS_DS) [a]

F_.mdatim8Assumed

Og_ti_ g.m,n-- 1_ lk_et 19K_-?,0_ 2001-2020

Adminignttio_ $1,010 0.0% 3.5_
Coeauawmcations 955 O.0 _ 3.5%
Marketing 1,922 0.0 % 3.5
Aiq_ortEavironmmud Engineering 60 0.0_ 3.5_
Operations 10,265 3.5 % 3.5 %
Fire 4,968 3.5 • 3.50g
Police 8,962 3.5 _ 3.5
Planning 1,861 0.0% 3.5%
PropertyManagemem 5,457 3.5 % 3.5
Facilities and Maintmance 26,613 3.5% 3.5%

Sub-total O&M Expmmm $62,073 -- --

Allocated Admini_mive Ovedmmd 12,175 0.0_ 0.0_
AviationDebtService 39,919 -- --
Pim"69 Allocation 1,012 0.0% 0.0%

Total Aviatiou Operating Exlmmm $115,17_ -- --

[a] Source: Berkand Auoc.ia_

TABLE6-4
OPERATING COST DISrRIBUTION BY LINE OF BUSINESS [a]

- Lineof Business O&M Cost Centers Allocations

Airfield 28.2% 30.1%
Terminal 32.8% 30.5%
Concessions 12.8 % 11.6 %
Ground Access 17.6% 16.7%
Commercial Properties 8.5% 1I. 1%

[a] Source: Berk and Associates.
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TABLE 6-5
ESTIMATED CAPITAL FUNDING PROGRAM

DEMAND DRIVEN SCENARIO (IN THOUSANDS) [a]

Master Total Other Percent
Plan Capital AlP PFC ADF Grant Debt Debt

Phase Sl_sding Funds Funds Funds Funds Financing Funded

PtmaeI $1.7.35,464 S100,000 $136,207 $153,653 $1,514 $844.089 68.3% _'
Ptmae11 733,447 23,861 157,032 276,726 25,201 250,627 34.2%
Pha_ ill 555.309 28,249 263,568 244,608 18,884 0 0.0% _
Phase IV 347,865 34,370 217,262 96.233 0 0 0.0%
Phase V 356.219 41,816 245{774 68,629 0 0 0.0% '

Total $3,228,303 $228,296 ;1,019,843 $839,1_ $45,599 $1,094,717 33.9% _,

Source: BerkandAamcutt_.

TABLE 6-6
FINANCIAL IMPLICATIONS OF MASTER PLAN DEVELOPMENT [a]

Cost per Enplananent (CPE) _,_,Total Total

Airline Fees Enplanements Inflated Constant Dollars
Year (thousands) (thousands) Dollars (1995base)

Actual

1993 $68,044 9,385 $7.16 $7.74 _
1994 $59,706 9,706 [b] $6.16 $6.41 _
1995 $62,626 10,039 [b] $5.64 $5.64

1996 $ 73,991 10,383 $ 7.13 $6.85
1997 $ 87,443 10,738 $ 8.14 $7.53
1998 $101,093 11,106 $ 9.10 $8.09 "
1999 $113,881 11,487 $ 9.91 $8.47
2000 $127,635 11,880 $10.74 $8.83

2001 $128,051 12,183 $10.51 $8.31 _._
2002 $136,303 12,493 $10.91 $8.29
2003 $136,027 12,811 $10.62 $7.76
2004 $ I 11,825 13,137 $ 8.51 $5.98
2005 $116,469 13,471 $ 8.65 $5.84 _:

2010 $153,228 15,275 $10.03 $5.57
2015 $188,624 17,067 $11.05 $5.04
2020 $228, i 06 !9,069 $11.96 $4.49 :_

Source: Berk and Assocuues.

The constant dollar CPE estimate is based on • cost deflator which assumes future mfiahon of 4.0% per year and
a baseyear of 1995. _'_
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requirements, with the balance coming from target of $7.35, measured in inflated dollar
grant sources, terms and after adjusting for the effects of

__ inflation. The estimated CPE for the Year 2000
The phasing of the demand-driven scenario of $10.74 is $3.39 above the current policy
requires a substantial portion of the capital target.
program to be funded in the early years of the
program. However, new debt is only n__o__edto As Table 6-6 shows, the airline costs are
make up funding shortfalls in only the first 10 growing faster than enplanements. This is
years. After 2005, the program is funded reflected in the large increases in the CPE over
entirely using available cash sources, the first 5 years of program development as

compared to subsequent years. These values
Impact on Airline Costs are gradually reduced over the next 5-year

period, and finally return to current levels by
To fund such a program will require a signi- the year 2005. The large drop in CPE between
tic.ant increase in the revenues generated by the 2003 and 2004 is due to the retirement of exist-

-- activities at the airport. As discussed earlier, ing revenue bonds, which reduces the debt
any costs which cannot be met through increases service requirements substantially.
in the net income from non-airline activities will

-- pass through to the airlines in the form of While the baseline program would result in a
increased landing fees. Figure 6-1 graphically CPE that is significantly higher than the target
presents the projected operating revenues level, it is not beyond levels experienced at
required to fund the demand-driven scenario, other airports. Thus, if the CPE impact of the

demanddriven scenario could not be substanti-
As Figure 6-1 demonstrates, a large share of the ally lessened, then the Port could, with the

_. capital requirements in the early years are concurrence of the airlines, proceed with the
recouped through airline fees and charges. In baseline Master Plan program. However, it is
fact the proportion of operating revenues paid the policy of the Port to provide an appmprla_
by the airlines increases from approximately level of service at a reasonable cost to its airline
50% to 56% by the year 2000, before returning tenants, therefore, the following section

.- to lower levels. Once the initial spike in the explores the options for reducing the CPE
capital program is addressed, the airline share impact of the Master Plan.
of operating revenues gradually declines until it
reachesapproximately44% in 2020. FINANCIAL STRATEGIES

Table 6-6 focuses directly on the financial Relative to the current CPE of $5.64 and the
impact to the airlines re.suiting from the Port's target of $7.35 the funding picture
development of the demand-driven capital presented in the demand-driven scenario
program. This table presents the projected involves a significantly higher cost impact to the
airline fees required and the resulting cost per airlines. As a result, to achieve the policy
enplanement impacts. The CPE is shown in target the gap between the current CPE and the
both inflated dollar terms and constant dollar levels projected under the baseline conditions
terms, adjusted for a base year of 1995. needs to be narrowed. Since the fmancial

constraint appears to be more of a function of
Funding the baseline program would result in an the timing of program development, the solution
increase in the airlines' CPE, above the Port's could lie with strategies that would reduce the
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- Figure 6-1
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cost impact during the early phases, by reducing for some projects. In addition, the current
the scale of the program, deferring costs, or estimates assume generous design and con-
intruding available resources, structioncontingencies, which may overstate _

the final construction cost amounts.
There are a number of potential mechanisms _'
that would accomplish thesegoals. This section • Use Existing Fill Material. A substantival
discusses some of the strategies that could be element of the aLrsidecosts can be attributed ""
employed to reduce the impact on the airlines, to the need to purchase fill material for the ,-
and provides an evaluation of the potential grading under and near the third runway
impact on projected CPE levels. Many of these area. A strategy which could reduce this _',
strategies are currently part of the Aviation cost element would be to look for possible _,
Business Plan, but were not assumed in the fill material on existing Port properties. In
baseline analysis to ensure the approach was addition, the costs assumed for the fill were
appropriately conservative, defensible and based on known rates. Given the large ....
consistent with previous Master Plan reports, volume required, those costs are likely to

vary and could be lower depending on ,_,
In the CPE comparisons presented in this sources and suppliers ......
section, the conslant dollar (19955) trend is
used. This estimate provides the best • Scheduling. Stretching the program ,_,
opportunity to compare future CPE levels with development could offer opportunities to _,
current experience and with respect to the reduce the costs of some aspects of the
baseline assumptions, since the effects of the program. For example, longer construction ,,
capital program are isolated and the impact of schedules could reduce the need for long
general inflation is removed. As a result, the work shifts and provide some cost effi-

real effect of each strategy can be evaluated ciencies. Another potential area for savings _.
without the distorting effects of when the CPE would be the increased flexibility in timing _
impact occurs, for the purchase of fall material, which _"

would allow for greater price competition
Program Cost Reductions and reduce the influence of seasonalprice

fluctuations. _'_
One of the areas which may provide opportun-
ities to reduce the cost of facility development • Changes in Program Elements. Another _"'
is in the defmition of the program. The way to reduce the scale of the program is to --
following are examples of strategies that could choose lower cost development options.
be employed to achieve program cost savings. For example, rather than building in the _

ability to expand concourse "A" to
• Design Changes. The cost estimates accommodate international service, the

presented in the Master Plan assume a level program could be reduced to only "
of design and architectural finish that is accommodate the needs of domestic flights.
consistent with the Port's desire for a high By selecting a lower cost option, the impact
quality public facility. There may be to the airlines would be reduced. _-
opportunities to reduce the costs of the ._
program during the next phase of design To illustrate the maximum sensitivity of the
development by reducing the tevel of arch- CPE analysis to changes in program elements a .....

itectural finish or engineering complexity scenario was run which assumes the construe- ,.,
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tion of a 7,500 foot runway instead of the or extend capital outlays over a longer period of
baseline assumption of 8,500 feet. Since the time, would likely reduce the CPE impacts of
investment in the third runway is one of the the program during the initial phases.
largest capital elements in the Master Plan
program, this scenario would represent the • Improved Facility Utilization. One

.. largest potential cost difference resulting from method of delaying the need for new
changes in the early phases of the Master Plan. facilities is to improve the utiliTation of
This approach would reduce the airfield related existing facilities. This has been identified
costs by approximately $54 million in the first by Port staff as a major short term
phase of the program. Individual reductions to objective. An example of this approach
other program elements would have a smaller include the expansion of the Federal F_.xp_rc__s
impact, though a series of program changes facility which will enhance operating
could be implemented that would have a similar revenues without affecting the capacity of

•CPE impact, the airfield, since most of these flights occur
during the off-peak periods where

.... Table 6-7 compares the constant dollar (no significant excess capacity exists.
inflation effects) CPE in the Baseline scenario
with the estimated constant dollar CPE assuming • Defer Costs. Potentially the most effective
the lower runway costs. The constant dollar mechanism available to reduce the costs in
estimates are used so that impacts from changes the early years is to defer projects to later
in different years will be comparable. As the phases. The result of this would likely be a
table shows the reduction in the cost per reduction in the level of service, as
enplanement reaches a maximum of $0.45 in the congestion in the peak periods would strain
year 2000, which represents an improvement in the terminal and airside capacity of existing
that year of approximately 5.0%. facilities. In addition, the cost of the

deferred projects would likely increase due
To evaluate the effect on the CPE relative to the to the effects of inflation. Therefore, the
policy target of $7.35 the effects of inflation implied tradeoff is between the comfort and
must be considered. The CPE in the year 2000, level of service in the terminal spaces and
measured in inflated dollars,is estimated to be the short-termfinancial impact to the air-
$I0.19,orabovethecurrentpolicytarget, lines.Projectsthataren_oecledtomaintain

the safety and security of the airport
Program Phasing facilities would receive top priority and not

besubjectto deferral.
Another strategy for reducing the cost impacts
totheairlinesisto changethetimingofthenew To evaluatethepotentialimpactresultingfrom
developmentactivity.As was shown in the changesinprogramphasing,a deferredcost
baselineanalysis,mostofthefinancialcapacity scenariowas developed.As withtheprogram
issuesariseearlyinthedevelopmentprogram, elementsanalysis,a scenariowas developed
where over$I billionisrequiredinthefirst whereby runway constructioncosts were
phase alone. Once thisinitialburden is extendedovera longerperiodoftime.Due to
overcome,thereisexcessfinancialcapacityin themagnitudeoftheairfieldcostsrequirements,
thelateryearsof the program. Therefore, thisscenariolikelyrepresentstheoutsiderange
mechanismsthatwouldservetodelaytheneed of thesensitivityof theCPE analysistothe
forcertainprojects,defercoststolaterphases, deferralof projects,relativetothe demand-
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TABLE 6-7
IMPACT OF POTFJCrlAL PROGRAM REDUCTIONS

7,500 FOOT RUNWAY SCENARIO [a] __.

Costper Enplanement(CPE) Reduction/ ..
BaselineConstant AdjustedConstant Ono'ease)

Year Dollars Dollars in CPE '_

1996 $6.85 $6.73 $0.12 _"
1997 $7.53 $7.31 $0.22
1998 $8.09 $7.78 $0.31
1999 $8.47 $8.09 $0.39 .,
2000 $8.83 $8.38 $0.45
2001 $8.31 $7.89 :$0.42
2002 $8.29 $7.87 $0.42
2003 $7.76 $7.37 $0.39 _
2004 $5.98 $5.98 $0.00
2005 $5.84 $5.84 $0.00

t. ,

2010 $5.57 $5.57 $0.00
2015 $5.04 $5.04 $0.00 _"_
2020 $4.49 $4.49 $0.00

...,o

[a] Source: Berk and Associates.
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driven Master Plan. The total deferred Master determining financial capacity to fund the
Plan costs resulting from this change amount to Master Plan program, increasing the non-airline
over $170 million, or approximately 17% of the generated operating revenues would provide

- baseline Phase I program. The balance of the additional financial capacity for capital
program is assumed to be phased as in the development. This was one of the key objec-
baseline scenario, fives identified in the Port's Business Planning

efforts. As such some of the non-airline
In addition to the deferred cost items in the revenue enhancement strategies have already

Master Plan program, projects in the back- been accounted for in the baseline revenue
ground capital program were also identified for forecasts though to maintain a conservative
deferral. Of the $459 million of "Other posture, many of the Business Plan strategies
Capital" projects in Phase 1, approximately $67 were not included. The following are some
million were determined to be appropriate for examples of potential strategies which could be
deferral. Therefore the total value of projects employed m improve the performance of the
deferred from Phase 1 to Phase 2 is non-airline lines of business. The BusinessPlan

- approximately $287 million, has evaluated these and many more potential
strategies and Port staff are currently in the

Table 6-8 presents the results of using the process of implementing those which offer
deferred cost scenario. This option provides promising returns.
greater cost relief than the shorter runway
length in the previous example. The maximum • Pricing of Port Provided Public Services.

_ cost savings occur in the year 2000 where the The Port could look to raise non-airline
constant dollar CPE is reduced by $1.84, which revenues through increases in prices charged
represents a savings of approximately 20%. for Port provided services. Price adjust-
The CPE in the year 2000, measured in inflated ments for public on-site parking is perhaps
dollars, is estimated to be $8.51, or $1.16 the best opportunity to achieve significant
above the current policy target, benefit from this option, though it would

likely come at a public relations cost.
The airline costs are projected to be marginally
higher in the later years when the deferred • Front-load Revenues from Leases.
projects are added. However, since the Another strategy that could be used to
financial capacity is greater in these years the enhance the non-airline revenues would be
impact is small, as evidencedby the small to structurefuture leasesto achieve more
increase in the CPE and especially when up-front revenues,most likely in the form
compared to the savings in the early years, of tenant provided capital improvements. If

._ While the optionof deferringprojectsoffers the theseimprovementswere programmed,then
potential of significant cost relief, service levels capacity would be freed up for other capital
may not be acceptable if this were the only needs.
method used to bring the CPE costs down to the
$7.35 level. • Improve Retail Concession Revenues.

Under the current master concession
Non-airline Revenue Enhancements agreement the Port is allowed to retain

earningsto pay for capital projects. To
Since the total costs that can be passed through optimize the revenues generated by retail
to the airlines is the major consideration in concessions and increase the potential for
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TABLE 6.8
IMPACT OF DEFERRED COST PROGRAM [It]

Cost per Enplanement (CPID ,.,i

Baseline Constant Adjusted Constant Reduction/(Increase)
Year Dollars Dollars in CPE

1996 $6.85 $6.37 $0.48
1997 $7.53 $6.63 $6.90 _,
1998 $8.09 $6.83 $1.27 i
1999 $8.47 $6.91 $1.57
2000 $8.83 $7.00 $1".84 _,
2001 $8.31 $'7.08 $1.23
2002 $8.29 $'7.53 $0.76 ,
2003 $7.76 $7.54 $0.22
2004 $5.98 $6.23 ($0.24) "_
2005 $5.84 $6.41 ($6.57)

2010 $5.57 $5.57 $6.00
2015 $5.04 $5.04 $(3.00 _'
2020 $4.49 $4.49 $6.00 _'

[a] Source: Berk and Associates. "_"
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retained earnings, the Port has proposed airline cost burden. The CPE in the year 2000,
instituting a monitoring program to track measured in inflated dollars, is estimated to be
pricing and service levels for retail $10.63, or $3.28 above the current policytarget
concessions. Another strategy that has been and only $0.11 better than the baseline scenario.
proposed is to develop a comprehensive
concessionsmaster plan to evaluate the Other Financing Mechanisms
types of retail activities offered and to
optimize revenuesby improving the mix of The final category of financial strategies
activities, addresses non-traditional financing mechanisms

to stretch the Port's capacity to fund capital
• Accelerate the Development of Parking improvements. This collection of strategies

Facilities. The Port-ownedpublicparking includesa numberof privatiTationoptionsthat
facilities are the most significant, directly either provide an opportunity to attract outside
controlled, contributor to non-airline financing, or provide an opportunity to reduce
revenues. As a result, the Port. has an the cost of project development or operation,
opportunity to enhance the non-airline which would in turn provide additional capital
revenues by accelerating the development of financing capax:ity. The following axe some of
new parking facilities andcapturing more of the potential public-private ventures that could
the projected parking demand. The tradeoff be considered.
for this strategy is that it requires
substantial up-front capital investments to Third Party Developers. One mechanism
achievethesehigherrevenues, which has been proven to attract outside

investmentis a Build-Operate-Transfer(BOT)
To evaluate the potential impact of enhanced approach to project developmentthat brings
non-airline revenues, the accelerated parking private financing. In this case, a project with a
development scenario was analyzed for its clearly identifiable market could be turned over
effects on total airline costs. The baseline to a private entity with responsibility to finance
parking program was adjustedby moving half of and build the project. The private concern
the number of parking stalls in each phase up to would then have the opportunity to recoup its
the previous phase. The total number of stalls capital and earn a return on the investment by
would remain the same, only the rate of operating the facility for a finite period of time,
construction is accelerated, after which, the facility would be transferred to

_. the Port. The hydrant fueling system is an
Table 6-9 shows the impact on airline costs of example of a project that might be a candidate
accelerating parking development is relatively for this type of mechanism. The advantage of
small. The maximum savings in the first 10 this approach is that needed improvements are
years occurs in 2001 where $0.13 is reduced funded by outside sources, which extends the
from the baseline CPE, which represents a Port's capacity to address other needs. The
1.5% savings. If measured on a percentage disadvantage is that, from the airlines point of
basis the benefit increases somewhat after 2001, view, this mechanism may simply transfer the
as the total impact remains at a minimum of costs associated with this service to another
$0.12 per enplanement until 2003 while the total entity which may not provide an actual
CPE continues to decline throughout these reduction in airline costs.
years. However, this does not appear to pro-
vide a significant opportunity to reduce the Special Facility Financing. The use of special
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TABLE 6-9
IMPACT OF ACCELERATED PARKING DEVEiX)PMENT [a]

Cost per Enplanement (CPE) Reduetion/(Increue) "
Year Baseline Constant Dollars Adjusted Constant Dollars in CPE p,m

1996 $6.85 $6.8"/ ($0.02) _
1997 $7.53 $7.52 $0.01
1998 $8.09 $8.05 $0.04
1999 $8.47 $8.41 $0.06 :
2000 $8.83 $8.74 $0.09 _'_
2001 $8.31 $8.18 $0.13
2002 $8.29 $8.17 $0.12
2003 $7.76 $7.64 $0.12
2004 $5.98 $5.98 $0.00
2005 $5.84 $5.84 $0.00 ....

2010 $5.57 $5.57 $0.00 ....
2015 $5.04 $5.04 $0.00
2020 $4.49 $4.49 $0.00 ....

[a] Source: Berk and Associates.
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facility financing is similar to the previous Management Contract. Another mechanism
example,in thattheproposedfacilityis financed thatmayoffer opportunitiesforenhancedcapital
independently based on its revenue generating finance capacity through cost savings is contract
capacity. To be effective, the Port would need management. The public operation and main-
to demonstrate that revenues that would tenance of facilities can be hampered by

_. otherwisebe available to supportexistingdebt inflexible civil service provisions, labor
obligations were being diverted to this new agreements and cumbersome hiring and recruit-
project. The most likely candidate projects ing regulations. These tendencies can increase
would involve a single large tenant with solid the cost of providing services. As with the
corporate credit, since this source of financing turnkey option, if cost savings could be
may require the tenantto use its corporate credit demonstrated as a result of a contractingfor
as security for the debt issue. Essentially the services that would otherwise be performed by
tenant would be providing recourse to the Port staff, the financial capacity of the Port
bondholders, in the event that debt service would enjoy marginal benefits.
commitments were not met. The Port would

- continue to own the facilities, however, the To evaluate the potentialimpact of improving
tenant would be providing credit support for the the financial capacity through the use of third
financing. In return for putting up this security, patty financing mechanisms, a scenario was
the tenant would gain access to tax-exempt developed whereby certain projects that offer
financing rates, the potential to attract interest from outside

investors where assumed to be funded through

Turnkey Project Development. A privatiza- one of these mechanisms. A total of 10 projects
lion option which may provide opportunities to valued at $250 million were identified. All of
reduce the cost of project development is the these projects are scheduled to be completed
turnkey approach, which involves the private during the first 2 phases, with the majority of
sector in the design, con_on and possibly the investment required in the first phase of
the operation of the facility. The turnkey program development where the greatest
approach assumes that the Port would prepare a financial capacity improvement is possible.
Request for Proposals to design, build and
possibly operate a candidate facility. The RFP Since it is assumed that funds would be
would contain general design and performance available from outside sources, these projects
parameters and some preliminary engineering were simply removed from the capital funding
analysis, to allow the bidders a reasonable analysis. If this were the only change in the
understanding of the design, construction and analysis then it is obvious that this would
operations expectations and potential constraints, significantly reduce the impact on airline costs.
The successful bidder would then negotiate a However, since these projects are turned over to
contract with the Port's expectationsregarding private interests to finance, build and operate,
the facility they are buying in exchange for a the Port will lose the operating revenues that

_ guaranteed maximum price from the bidder, would have been generated by these facilities.
The only reason to pursue this approach is if it As a result, the operating revenues must also be
could be demonstrated that a private entity could reduced by an amount approximately equal to
build the facility at a lower cost than the Port, the Port's expected return on these investments.
even after the successful bidder is compensated
for their efforts. After making adjustments for the reduced

capital needs and the offsetting reductions in
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operatingrevenuesthe impact on the CPE was To evaluatesucha scenario,the baselineMaster
evaluated. Table 6-10 presentsthe resultsof Plan was adjustedto reflect following changes:
this analysis, and compares this _enario with assume the deferred cost plan; provide parking _
the baseline conditions, facilities based on an accelerated development

schedule; and, assume the maximum use of out- • •
The net effect of turning theseprojects over to side financing. This scenario maintains the
the private sector is a significant improvement 8,500 foot runway option.
in the overall financial capacity to accomplish _
the Master Plan according to the demanddriven CapitM Funding Program
phasing schedule. The airline costs axereduced _"
in all years, peaking in 2000 with a savings of Developing the Master Plan improvements ,_
$0.84 per enplanement, a 9.5% reduction over assuming the application of the financial
the baseline CPE. The maximum CPE, mea- strategies defined for the financially constrained ....
sured in constant dollars terms, is reduced from scenario would yield the funding plan presented
$8.83 to $7.99. The CPE in the year 2000, in Table 6-11. As is shown, the total capital
measuredin inflated dollars, is estimated to be program needs are slightly less than $3 billion, -
$9.72, still substantially above the current over the next 25 years, with the largest share of ,
policy target of $7.35. these funds, more than $1 billion, coming from

passenger facility charges. The next largest ,_
The basic financial benefit from using these share of funds is estimated to be from the _,_
non-traditional financing mechanisms is to trade issuance of almost $1 billion of new revenue
income that would be earned in the future, debt, or32.4% of the program costs. Tbetolal o,,
where there is projected excess financial capital program that is supported through the
capacity, for up-front capital financing during operating income of the facilities is over $2.7
the period of maximum capacity constraints, billion, with the balance coming from grant _.,
Given the development schedule, this approach sources. This table does not include the $250
is particularly effective in reducing the cost million of projects that were assumed to be _"_
impacts on the airlines, funded through outside sources.

FINANCIALL Y CONSTRAINED SCENARIO, Impact on Airline Costs
AN ILLUSTRATIVE EXAMPLE

As with the baseline scenario, a majority of the _'"
The financial strategies discussed in the previous capital program needs are met through growth
section all provided some improvement in the in operating revenues. Figure 6-2 graphically
overall capacity of the Port to undertake the presents the projections of operating revenues _
capital program envisioned in the Master Plan. for both airline and non-airline sources. As is _,
None of the strategies that were evaluated were shown the proportion of total revenues raised
sufficient to independently allow for the through fees and charges to the airlines ....
completion of the capital development plan increases during the first phase of the program, ,.
without a substantial increase in the historic cost and gradually returns to levels more consistent
per enplanement in constant dollar terms or with current experience. However, the short- :
within the current policy parameters. However, term financial impact is substantially lower than ..
combining some of these strategies may provide was projected in the demand-driven scenario.
a scenario that meets these objectives.

Looking at these projected revenues from a CPE
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TABLE 6-10
IMPACT OF MAXIMUM THIRD PARTY FINANCING [a]

Cost per Enplanement (CPE)

Baseline Constant Adjusted Constant Reduction/(Increase)
Year Dollars Dollars in CPE

1996 $6.85 $6.56 $0.30
1997 $7.53 $7.04 $0.48
1998 $8.09 $7.47 $0.63
1999 $8.47 $7.73 $0.75
2000 $8.83 $7.99 $0.84
2001 $8.31 $7.50 $0.80
2002 $8.29 $7.48 $0.81
2003 $7.76 $7.09 $0.67

- 2004 $5.98 $5.72 $0.26
2005 $5.84 $5.58 $0.26

2010 $5.57 $5.34 $0.23
2015 $5.04 $4.84 $0.20

._ 2020 $4.49 $4.31 $0.18

[a] Source: Berk and Associates.

TABLE 6-11
ESTIMATED CAPITAL FUNDING PROGRAM
FINANCIALLY CONSTRAINED SCENARIO

(=,,tho=_ds)

Master Total Other Percent
.... Plan Capital AlP PFC ADF Grant Debt Debt

Phase Spending Funds Funds Funds Funds Financing Funded

Phase I $773,517 $100,000 $136,207 $I14,610 $1,514 $421,185 54.5%

Phase II 972,532 23,861 157,032 222,745 25,201 543,693 55.9_

Phase III 575,489 28,249 263,568 264,788 18,884 0 0.0%

Phase IV 330,067 34,370 217,262 78,435 0 0 0.0%

• Phase V 326,279 41,816 245,774 38,689 0 0 0.0%

Total $2,977,884 $228,296 $1,019,843 $719,268 $45,599 $964,878 32.4%

[a] Sou_._: _ and Associates.
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point of view yields the results presented in service coverage would drop below the adopted
Table 6-12. The cumulative effect of imple- policy level. This would likely result in a
meriting these financing mechanisms and downgrade in the Port's bond rating and in- .-.
swategiesis to reduce the constantdollar CPE creasethe Port's cost of funds, however, this
to the point where it generally stays within a would not necessarily make the program "'
range consistent with recent airline experience unfundable. The debt service coverage of 1.6, "
at Sea-Tac. The airline cost savings relative to though not optimal for revenue debt, is still
the demand-driven scenario are significant as within reasonable financial parameters. _
demonstrated in the table, which presents the
constantdollar difference between these options. Should the Port decide to maintain is current

bond rating during the initial phase of the i,i
Due to the significant improvements in the cost Master Plan it could improve the d__,93tcoverage
per enplanement figures, the financially by increasing the levy rate or replacing some of ....
constrained scenario comes very close to the revenue debt with general obligation debt ....
meeting the Port policy target of $7.35 in the It is important to note that these financing
Year 2000 failing short by only $0.01. Given considerations are based on preliminary, _.
the proximity to the policy target, it appears that conservative and conceptual level analyses. ,,
the basic capacity check could easily be There are a number of details that remain to be
achieved by incorporating more of the strategies evaluated, including additional financing options _.,
and mechanisms discussed earlier in this which could affect the actual debt capacity of _
chapter, the Port.

The key financial concept in this analysis has The previous analysis shows that the Master
been the ability of the Port to pass costs through Plan program can be developed within the
to the airlines. The threshold of level of airline financial mn.maints at the Port of Seattle. It is
costs for planning purposes is set by policy important to reiterate, however, that the analyds
direction and is measured in terms of the airline presented in this chapter is a conceptual level _'
cost per enplanement. There is another evaluation and is not intended as a plan of
potential financial constraint that must be finance. The details of individual project _'
considered. The level of indebtedness that funding will be addressed by the Port during the i,,
would be required to fund this program must be implementation of the Master Plan and subject
within the Port's overall debt capacity. Since to Commissionreview and approval. "_'
the Master Plan would require almost $1 billion -.-
in new debt and the Marine Division is anti- SUMMARY OF FINDINGS
cipating significant capital outlays as well, it is _'_
possible that the Portwide capacity may be an The implication of this analysis is that while the ,_
issue, program is quite ambitious, there are

mechanisms available that could reduce the _

Based on preliminary analysis of the current program cost impacts on the airlines and bring ,
Port debt obligations, marine and aviation the Master Plan program within the Port's
capital programs and Port financial policies, it current policy and financial parameters. No ;,.
appears that the level of indebtedness assumed financial fatal flaws were identified, though the _
could maximize the Port's overall financial implementation oftheMaster Plan programwiil
capacity. If the Port maintains a.constant levy require careful management to balance the
rate, as is the current policy, the overall debt tradeoffs between level of service, capital ,.
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TABLE 6-12
FINANCIAL IMPLICATIONS OF MASTER PLAN DEVELOPMENT

FINANCIALLY CONSTRMNED SCENARIO [a]

Cest per Enplanement (CPE)Total Total
Airline Fees Enplanements Inflated Constant Dollars Savings over

Year (thousands) (thousands) Dollars (1995 base) Baseline

Actual

1993 $68,044 9,385 $7.16 $7.74 n/a
1994 $59,706 9,706 [b] $6.16 $6.41 n/a
1995 $62,626 [b] 10,039 [b] $5.64 $5.64 n/a

Projected
- 1996 $65,796 10,383 $6.34 $6.09 $0.76

1997 $71,233 10,738 $6.63 $6.13 $1.40
1998 $76,981 11,106 $6.93 $6.16 $1.93
1999 $81,732 11,487 $7.12 $6.08 $2.39
2000 $87,488 11,880 $7.36 $6.05 $2.78
2001 $94,469 12,183 $7.75 $6.13 $2.18
2002 $108,324 12,493 $8.67 $6.59 $1.70
2003 $118,078 12,811 $9.22 $6.73 $1.02
2004 $106,886 13,137 $8.14 $5.72 $0.26
2005 $112,258 13,471 $8.56 $5.63 $0.21

2010 $146,978 15,275 $9.62 $5.34 $0.23
- 2015 $181,020 17,067 $10.61 $4.84 $0.20

2020 $218,855 19,069 $11.48 $4.31 $0.18

- [a] Source: Berk and Associates.
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spending and airlines cost impacts, replacing some of the revenue debt with general -"
obligation debt. As a result, the proposed level

The Port has already begun the difficult task of of spending does not appear to be outside the
addressing the financial implications of the Port's ability to issue new capital debt. ""
Master Plan. During its recent short-term _-:
Business Planning effort many of the strategies The Port of Seattle has established aggressive
discussed in this chapter were identified. The operating cost management goals, which are _'
integration of the Master Plan into the normal reflected in the financial analysis of Master Plan .:
capital development p_roces__$is underway, options. If the Aviation Division wen) to
Financial management and implementation experience higher than expected cost escalation, _,
options to address the short-term financial then the estimated impact to the airline costs _.:
capacity issues are being evaluated in substanti- would be understated.
ally greater detail than was possible in this -.
effort. Deferring costs from the baseline demand-driven

scenario is a necessary component of a capital
The following summarizes other key findings of program that meets the current policy of ,..
the financial analysis of the Master Plan keeping the CPE below a target of $7.35 until
development program, the year 2000. Strategies for increasing the '

ufiliT_ationof existing facilities to help maintain ,._

The demand-driven Master Plan development an acceptable level of service will be key t_.,
program as currently defined would significantly components of a successful cost deferral
impact the cost to the airlines as measured by program. ,_.
the CPE. The net effect is a sharp near-term
increase in the costs passed through to the By itself the $60 million savings resulting from
airlines, assuming the 7,500 foot runway instead of the

8,500 foot alternative provides marginal cost _'
There is adequate financial capa_ty to fund the relief for the airlines. _,
Master Plan improvements, however, much of
the capacity is in the later years of the planning While the PFC's are a major contributor to the _?_
horizon. The demand-driven schedule would overall funding program in each scenario _
require a substantial investment in the early evaluated, the assumption of increased PFC
years of program implementation causing airline charges does not have a significant bearing on _ _ r_

costs to rise from a current CPE of $5.64 to the issue of financial capacity. The first time
$10.74 in the year 2000. the PFC is assumed to be adjusted for the

effects of inflation is in the year 2006, well ":_
Based on preliminary analysis of the Port's after the principal financial _ty concern is .
overall debt obligations, the debt required under addressed. In fact, in the years after the
the financially constrained scenario may result retirement of Port debt, in 2003 there generally
in a downgrade in the Port's bond rating and is excess financial capacity relative m the _
increase the Port's cost of funds. However, Master Plan requirements.
while the estimated debt service coverage of :._-,

1.6, is below the Port's financial policy The greatest potential for reducing the impact ._
standard, it is still within reasonable financial on the airlines, is through the u61iTation of non-
parameters. In addition the Port could improve traditional sources of capital. In particular, the
the debt coverage by increasing the levy rate or attraction of private capital may offer the best

ta,¢
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opportunity to meet both the service objectives
and extend the fiscal capacity of the Port. The

_ use of these mechanisms should be carefully
considered, however, since in some cases a
perceived reductionin airlinecosts may actually
result in a transfer of costs from fees charged
by the airport to fees charged by the new third-
party operator. Privately operated facilities,
however are increasing common in the airport
industry, which is one of the reasons that CPE
comparisons between airports are difficult.
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ATTACHMENT D TO PORT COMMISSION RESOLUTION NO. 3212, AS AMENDED

Mitigating Measures Relating to
Port Commission Resolution No. 3212, As Amended

Set forth below is a list of mitigating measures that shall be

implemented in conjunction with the actions authorized in Port
Commission Resolution No. 3212, As Amended. This list is limited

to mitigating measures related to Resolution 3212, As Amended, and
does not include a complete list of all mitigating measures that

could be required for implementation of the Master Plan Update. As
the Port Commission continues to consider and approve actions to

implement the Master Plan Update, additional mitigating measures

may be required. A more complete list of possible mitigating
measures is included in the Final EIS for Proposed Master Plan
Update Development Actions and are summarized in Attachment A to

Resolution 3212, As Amended. The mitigating measures set forth

below are subject to further refinement and revision as plans are

finalized and permitting processes are completed.

The noise and land use mitigation items discussed below are in
addition to, or complement, the noise reduction measures called for

by the Puget Sound Regional Council (PSRC) in the Metropolitan

Transportation Plan. The noise measures called for by PSRC are

included as Attachment E to Commission Resolution No. 3212, As
Amended.

(i) Noise and Land Use.

• Continue implementation of sound insulation programs
as described in Port Commission Resolution 3125, As Amended,

Section 1 (c), including: (i) acoustical insulation of eligible
single family residences on the waiting list as of December 31,

1993, before commencing construction of the new runway; (2)
acoustical insulation of remaining eligible single family

residences on the waiting list, prior to operation of the new

runway; (3) acoustical insulation of all single family residences
that become eligible as a result of actions taken based on the

Master Plan Update EIS and are on the waiting list as of December

31, 1997, prior to operation of the new runway; and (4) amendment

of the acoustical insulation program to include multi-family
residences, schools, and other institutional uses.

• Continue implementation of the existing Noise

Abatement and Noise Remedy Programs, including but not limited to

the Noise Budget, Nighttime Stage 2 Aircraft Limitations, Ground

Noise Control, Flight Corridor Noise Abatement Procedures, and
Flight Track and Noise Monitoring. Expand the Noise Abatement and

Noise Remedy Programs to include the following additional elements:

• Initiate acoustical insulation for appropriate

noise level compatibility of the long-term future use for the five
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significantly noise impacted buildings identified in Chapter IV,
Section 2(4) (C) of the FEIS, if the owners consent.

• Initiate sound audits of certain residences

located west of the current flight tracks and provide additional

directional soundproofing if appropriate.

• Update the Airport's FAR Part 150 Noise

Compatibility Plan to consider potential improvements and to

evaluate potential residential acquisition in the Approach
Transitional Zones of the new runway.

• Continue to work with local jurisdictions to

communicate land use and planning information and to support local

zoning and construction controls that promote compatible
development.

(2) Water Quality.

a. construction Erosion and Sedimentation Control Plan.

Prepare a construction erosion and sedimentation control plan for

the construction of the new runway. The plan shall require use of

Best Management Practices including but not limited to the
following:

• Erosion control measures such as use of

mulching, silt fencing, sediment basins, and check dams that are

properly applied, installed, and maintained pursuant to agreements
with contractors.

• Spill containment areas to capture and contain
spills at construction sites and prevent their entry into surface

or ground waters. Install proper temporary fuel storage areas and
maintenance areas to reduce the potential for spills and
contamination.

° • Phasing of construction activities to minimize

the amount of area that is disturbed and exposed at any one time.

• Where feasible, use of temporary and permanent

terraces for fillslopes and cutslopes to reduce sheet and rill
erosion and reduce transport of eroded materials from the
construction site.

• Install gravel and wheel wash facilities on

construction equipment access roads and encourage covering of loads

to minimize sediment transport onto nearby roads.

b. Stormwater Manaqement Plan. Prepare a stormwater

management plan for the new runway that includes the following:

• Detention criteria should be based upon

Department of Ecology standards limiting 2-year peak flow rates

from the developed portions of the site to 50% of the existing 2-
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year rate, limiting the developed 10-year rate to the existing 10-
year rate, and limiting the developed 100-year flow rate to the

existing 100-year rate. Stormwater detention should comply with the

requirements of the King County Surface Water Design Manual.

• Design stormwater facility outlets to reduce

channel scouring, sedimentation and erosion, and improve water

quality. Where possible, flow dispersion and outlets compatible
with stream mitigation should be incorporated into engineering

designs.

• Maintain existing and proposed new stormwater

facilities. Stormwater management facilities should be maintained

according to procedures specified in the operations manuals of the
facilities.

c. NPDES Permit Requirements. Comply with the

requirements of the National Pollution Discharge Elimination System

permit for the airport dated June 30, 1994, as may be revised from
time to time.

d. Ground Water. Because of concerns with alternate

site usage and possible ground water/aquifer contamination, the
Port will not excavate material from borrow source site 5 until a

specific site design has been developed and coordinated with the
Seattle Water Department.

(3) Wetlands.

• Avoid potential impacts to wetlands by transporting
fill from off-site borrow sources rather than using fill from on-

site Borrow Site No. 8 (as identified in the FEIS) which will avoid

potential impacts to approximately 16 acres of wetlands at Borrow
Site No. 8.

• In cooperation with the U.S. Army Corps of Engineers

and the state Department of Ecology, prepare and implement final

compensatory wetland mitigation plans for construction/enhancement
of wetlands at the lower Green River Valley site identified in the

FEIS. The plans shall be in general conformance with the Natural
Resource Mitigation Plan set forth at Appendix P to the FEIS,

subject to revision based on discussions with permitting agencies.

(4) Plants and Animals. In cooperation with the state

Department of Fish and Wildlife, prepare and implement final plans
for the relocation of those portions of Miller Creek and its

tributaries necessary for construction of the new runway. The

plans shall be in general conformance with the Natural Resource

Mitigation Plan set forth at Appendix P to the FEIS, subject to
revision based on discussions with permitting agencies.

(5) Earth.
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• The FEIS identifies two seismic hazard areas on the

site of the new runway, referred to as "relatively small areas of
loose shallow sediment". Removal of the sediment and replacement

with compacted fill, or other appropriate engineering approach to
stabilizing these areas, should be included in the final

engineering plans.

• Prepare a landscaping plan for the new runway area,

including plans for seeding and planting of vegetation to stabilize
areas of fill that will not be covered by impervious surface.

(6) Construction Impact Mitiqation.

• Prepare Interim Fill Material Transport Guidelines

relating to the acquisition of free or low cost fill material to be
hauled by trucks and placed on existing airport property as
authorized in Resolution 3212, As Amended. The Interim Guidelines

should include a process for designating preferred haul routes and

specific conditions such as hours of operations, traffic control
changes, and route mitigation. Depending upon the selected

contractor(s) haul routes, such controls could include: provisions
that restrict truck traffic during AM and PM peak periods;

provisions that require the contractor to cover all loads to reduce
debris and dust loss from the transport activities; and provisions

for street cleaning and pavement repairs during the construction

process. The Interim Guidelines are intended to govern the initial
stages of acquisition and placement of fill material at the

airport, and they will remain in effect until completion of the
Construction and Earthwork Management Plan referenced below.

• Prepare a Construction and Earthwork Management Plan

to govern the acquisition and placement of fill material for Master
Plan Update development actions. In addition to the transport
matters covered by the Interim Guidelines referenced above, the
Plan should address the methods selected for acquiring and

transporting fill material to the airport development sites. The

- Plan's contents will depend on the methods ultimately selected and

may include such topics as construction of temporary access ramps
and roads, shoreline dock facilities, conveyor systems, and/or rail
facilities.

• Prepare a construction acquisition plan, to mitigate

the disruption that could occur in the general vicinity of the

proposed new runway construction. This acquisition plan should
consider inclusion of about 70 residential and commercial

properties located east of Des Moines Memorial Drive between SR 509
and SR 518.
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ATI'ACIIM_NT E TO PORT COMMISSION RESOLUTION NO. 3212, AS AMENDED

Puget Sound Regiona/Council (PSRC) Metropolitan Transportation Plan (MTP),

Appendix G - Air Transportation Noise Reduction Measures and Implementing and
Monitoring Steps

I. The PortofSeattle

The Portof Seattlewillpassa PortCommission resolutionaffirmingthatitagreesto:

A. Evaluateandupgradeitsexistingnoisemonitoringsystem toincludetheuse of

approximately25 noisemonitors,devdop a scheduleforcompletionby the end of 199g,

and thereafterdisseminateregularreportstothepublicusingdam from thenew noise
monitonng systemtoincludeDNL, SHL and Time Above memcs.

B. Work with the FA.A and/or airlines to:

I. Anal.vze the potential for reducing the use of thrust reversers.

Z. Voluntarily minimize the number of flights in the middle of the night

(1:30-5:30a.m.).

3. ContinuetoenforceAirportRulesand P-_gulationstominimizethenumber of

variancesfortheNighttimeLmlimtionsProgram.

4. Work withforeignaircarriers togaincooperationinensuringthatStage3 aircnft

continuetobe used fornighttimeinternationalflights.

5. Work withtheowners/operatorsofStage2 aircraftunder75,000pounds to
voluntarilylimitoreliminatetheiruse.

6. Continuetowork toenfor¢=AirportRules and Rcgulauonstomimmize nighttime

enginerun-ups.

C. Modi_' itsexistingcontractwithnoiseexpc'rmto specificallyincludetheneed toreview

methods ofmitigatingtheimpactsoflow frequencynoiseandvibration,and tosupply
such information to the Port.

D. Design and implement a noise compatible land use plan for Port properties w!thin its
ctu'rent acquisition zone.

E. Complete _h¢ "sensitive use" public buildings insulation pilot studies.
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F. Seek a public commitment from FAA to evaluate actiortsneeded to prevent apparent
violationsoftheNorthFlowNighttimeDepartureNoiseAbatementProcedurestothe
extentthatsafetyand efficiencyallow.

G. In carrying out the Part 150 Study:

I. The Port of Seattle will invite the Regional Council, the FAA, and affected parties
to participate, and ensure that they arc able to participate actively and
constructively, in the Port's upcoming Part 150 study, which will commence in
the fall of 1996 and is expected to take two to three years.

2. Part 150 Study participants will be invited to take part in developing the scope of
the study, consultant selection, and in all other milestones and products of the
project, such as development of noise exposure maps, developmcm of noise
reduction and land use compatibility measures; and Port consideration and
approval of the program.

3. Items to be considered in developing the scope of the Part 150 Study x_illinclude
but not necessarily be limited to:

a. Relocation of run-up areas where daytime engine run-ups occur, to reduce
ground-related noise.

b. Evaluating the potential net benefits of preferential runway use during low
activity periods.

c. Evaluating benefits and impacts of changes to depamu,'e climb profiles.
d. Analysis of need to adjust Noise Remedy Program boundaries to include

those in 65 DNL by the year 2000, provided that the Port will not reduce
its established Noise Remedy Program boundaries for currently eligible
properties.

e. Evaluating scope, boundaries and funding for public use and multi-family
buildings.

4. If,asaresultofthePartIS0Study,a proposednoisereductionstrategyresultsin
anetimprovementbutcausesatransferofnoiseimpactstoothercommunities,

thePortofSeattle,RegionalCouncil,FAA andcommunitiesaffectedbyairport
noisewillseekagreementonguidelinesorotherequitableproceduresfordealing
fairlywithconflictingviewsandneedsofdifferentcommunities.

5. The Port of Seattle will ask the FAA to include within its Record of Decision on

the Master Plan Update Final Environmental Impact fitatemem the requirement to
conduct a Pan 150 Study with the goal of assessing needed additional noise
abatement and mitigation.
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H. School Insuiation ..

I. The Port of Seattle will commit up to $50 million for school insulation.

2. The Port of Seattle will meet with the Highline School District to try. to reach
agreement on a plan for insulating the District's schools. If direct talks bet'ween
the District and Port fail to produce agreement on a noise insulation program for
the District's schools, the Port may request that the PSRC assist the parties in
selecting an independent mediator.

3. The Port will initiate the Highline School District school insulation program
consistent with an agreement reached by the District and Port.

4. Once the Port of Seattle completes the sound insulation program for schools
affected by aircraft noise exposure of 65 DNL from Sea-Tac International Airport,
it will investigate feasibility, and funding for insulating schools affected by then
current 60-65 DNL aircraft noise exposure from Sea-Tac. Sound insulation must
comply with FAA eligibility, criteria to achieve measurable noise benefit.

I. Deliver to the Regional Council on or before September 5, 1996, a detailed timetable for
carrying out the steps specified in subsections A through H of this section, including (a)
defined milestones against which the Port's progress toward completion of those steps
may be measured, and Co)a schedule for progress on planning, design, and construction
of a third runway at Sea-Tac Airport.

II. I-Iighline School District

The Highline School District will:

A. Meet with the Port of Seattle to try to reach agreement on a plan for insulating the
District's schools. If direct talks between the District and the Port fail to produce
agreement on a noise insulation program for the District's schools, the District may

- request that the PSRC assist the parties in selecting an independent mediator.

B. Initiate its school insulation program, consistent with an agreement reached with the Port
of Seattle.

III. Puget Sound Regional Council

The Puget Sound Regional Council will:

A. Seek funding to (a) actively participate in the Port's upcoming Part 150 Study; (b)
undertake a study to evaluate a financing mechanism for the acquisition of incompatible
uses as noted in HI-G, below; and (c) conduct surveys as noted in [II-H, below.
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B. As part of its Policyand Plan Review process,the PSRC will:

1. Conduct an initial review of land use plans for areas that are within the 65 Ldn
contour, and provide annual review of future changes;

2. Offer assistance to jurisdictions in finding ways to minimize the introduction of
incompatible land uses;

3. ' Provide facilitation services, if requested by the Port of Seattle and jurisdictions in
the vicinity of Sea-Tac Airport, to reach agreement on ways to redevelop currently
incompatiblelanduses.

C. Upon receipt of a Resolution approved by the Port of Seattle that contains all the items
noted under Port of Seattle Resolution, above, the Executive Director of the PSRC will
notify the Executive Board that the Metropolitan Transportation Plan amendment
including a third runway at Sea-Tac Airport has taken effect.

D. Encourage King County to continue its efforts to eliminate the two nighttime Alaska
Airlines Stage 2 flights from Boeing Field.

E. Seek support for state legislation for state policies regarding land use compatibility
aroundcommercialairports,and willseeksupportforfederallegislationtoallowuseof
federallyapprovedfundingforinsulationandacquisitionprogramsbeyondthecurtain
federalconstraints.

F. AnnuallyconvenerepresemativesofthePortofSeattle,FAA, communitiesaffectedby
airportnoise,andotherimerestedparties,tocoordinateeffortsbyallpartiestoalleviate

issuesthatam undcrguuingtheeffectiven_,sofcurremnoisereductioneffortsand
eliminatemadbloc-kstoresolvingissues,thenreporton progresstotheExecutiveBoard.

G. Undertakeastudywhichevaluatesuseofastate-financedrevolvingfund,orother

financingmechanism(suchasa public/privatepartnership)fortheacquisitionof
incompatibleuseswithinthe65 DNL tothe75DNL comour,forconversiontonoise

compatiblenon-residentialuses. Any suchfundingmechanismmustdemonstratea
balancebetweenlong-termcostsandrevenues.The resultsofthestudyshouldbe

presentedtotheExecutiveBoard byJune30,1997.

H. Conductstatisticallyvalidsurveys,duringandafterconstructionofthethirdrunway,to
assessSea-TacAirport'seffectson suchitemsasnoise,transportation/circulation,and
landusesinthesurroundingcommunities.

I. Recommend tha"theState,incooperationwithappropriatelocaljurisdictionsand
regionaltransportationplaningorganizations,implementacomprehensiveprocessfor
evaluatingalloptionstomeettheStateofWashington'slongqermairtrnveland inter-
regionalgroundtransportationneeds,includinghighspeedrail.
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IV. Washington State Department of Transportation and Transt)ortation

The Washington State Department of Transportation and Transportation Commission will:

A. Seekfundingforaccelerationofeffortstoprovideimprovedhigherspeedrailservicein
theI-5Corridor.

B. Seeklegislationsimilartowhatwas approvedforgener_aviationairportsduringthe
1996session,toprovidestatepoliciesforlandusecompatibilityaroundcommercial
airports.

V. Monitoring Compliance
To ensurethatmeasurescontainedinthisAppendixG tothe1995MetropolitanTransportation
Planm'eimplementedasdescribed,severalmechanismsfortrackingsuccessandassuring

accountabilitywillbeimpiement_.They include:

A. The PortofSeardewillreport totheRegionalCounciltwiceyearlyonprogresstoward
alltheeffortsencompassedinthisaction,and

B. KingCountywillreporttotheRegionalCouncilEx_utiveBoardeverysixmonthson
progress toward eliminating nighttime Stage 2 flights at King County International
Airport,and

C. RegionalCouncilstaffwillreportannuallytotheExcx:udveBoardonitsparticipationin
the Part 150 Study and, bas_ on its Policy and Plan Review Process, on progress toward
minimizingthe.introductionofincompatiblelanduseswithinthe65Ldn contour.
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