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This statement is submitted for review pursuant to the requirements of Section 102(2)(C) of the National Environmental 
Policy Act of 1969 (42 U.S.C. 4321 et seq); E.O. 11990, Protection of Wetlands; E.O. 11998, Floodplain Management; the 
49 USC Subtitle VII; 42 U.S.C. 7401 et seq; 49 U.S.C. 47101 et seq; Washington State Environmental Policy Act (RCW 
43.210); and other applicable laws. The proposed action will impact the 100-year floodplain as indicated on the Federal 
Emergency Management Agency's Flood Insurance Rate Map. This Environmental Impact Statement (EIS) is a combined 
National Environmental Policy Act and Washington State Environmental Policy Act (SEPA) docunient. With regard to 
SEPA requirements, this EIS represents the second step of a phased environmental review which began with publication d 
the 1992 Flight Plan Final EIS, which assessed alternatives for addressing regional aviation needs. This Final EIS also 
contains the draft conformity statement, as required by the Clean Air Act amendments. 

The Port of Seattle, operator of Seattle-Tacoma International Airport, has prepared a Master Plan Update for the Airport. 
The Plan shows the need to address the poor weather operating capability of the Airport through the development of a third 
parallel runway (Runway 16W34X) with a length of up to 8.500 feet, separated by 2,500 feet from existing Runway 16U34R, 
with associated taxiways and navigational aids. Other development needs include: extension of Runway 34R by 600 feet; 
establishment of standard Runway Safety Areas for Runways 16Rl34L and 16U34R; development of a new air traff~c 
control tower; development of a new north unit terminal, Main Terminal improvements and terminal expansion; parking and 
access improvements and expansion; development of the South Aviation Support Area for cargo andlor maintenance 
facilities, and relocation, redevelopment, and expansion of support facilities. This Environmental Impact Statement 
assesses the impact of alternative airport improvements, including installation of navigational aids, airspace use, and 
approach and departure procedures. The proposed improvements would be completed during the 1996-2020 period, with 
initial 5-year development focused on the proposed new parallel runway, and existing passenger terminal, parking and 
access improvements. The proposed improvements and its alternatives would result in wetland impacts, floodplain 
encroachment, stream relocation, social, noise, water, and air quality impacts. 

Responsible Federal Official: SEPA contact: 
Mr. Dennis Ossenkop Ms. Barbara Hinkle 
Federal Aviation Administration Health, Safety and Environmental Management 
Northwest Mountain Region Port of Seattle 
1601 Lind Ave, S.W. P.O. Box 68727 
Renton. Washington 98055-4056 Seattle, Washington 98168 

Date: February, 1996 
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Northwest Region 
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Port of Seattle 
Seattle-Tacoma International Airport 

P. 0. Box 68727 
Seattle, Washington 98168 

February 1,1996 

Dear Reader: 

Officials of the Central Puget Sound Region have been faced with developing a plan to meet the future 
transportation demands in the Region, that exist now and will continue to grow in the future. The Master 
Plan Update for Seattle-Tacoma International A i i r t  has confinned earlier studies which indicated that 
poor weather conditions currently produce significant delays and that the present airside, terminal, and 
landside facilities will no longer be able to efficiently accommodate air travel needs. As was noted in the 
1992 Flight Plan Study, without undertakiig expansion of the transportation facilities in the Region, 
delays and inefficient facilities "could ultimately affect the Region's economy". This Final 
Environmental Impact Statement examines the range of alternatives for addressing these needs and the 
resulting environmental consequences. 

In late 1993, the Port of Seattle initiated a Master Plan Update for Sea-Tac to examine the types of 
facilities that would be needed through the year 2020. The Master Plan Update began with the 
development of aviation demand forecasts, the review of airside facilities (runways, taxiways, etc.) and 
the review of landside facilities (roadways, terminals, cargo facilities, etc.). Based on the review of 
various landside options and airside options, a series of development alternatives were formulated. This 
Environmental Impact Statement is a project specific assessment and examines the full range of 
alternatives to satisfLing these needs, ranging from alternative modes of transportation, use of a new or 3 existing airport, activity managementlsystem management, development alternatives at Sea-Tac, and the 
Do-NothingMo Build. Based on the public and agency comments, the Master Plan Update analysis, and 
the Draft EIS, the Port of Seattle staff selected Alternative 3 as the Preferred Alternative. Primary 
features of the Preferred Alternative are a proposed North Unit Terminal and a new parallel nmway with 
a length of 8,500 feet located about 2,500 feet west of existing runway I6U34R To present information 
for review by regional decision-makers, the Final EIS addresses three runway lengths (7,000 feet, 7,500 
feet and 8,500 feet), and thus, consideration of the nmway is noted as "up to 8,500 feet". 

This Environmental Impact Statement has been a joint effort between the Federal Aviation 
Administration (FAA) and the Port of Seattle, with the FAA taking the lead in preparation of the 
technical analysis and report production. To solicit public comments on the Draft EIS, the FAA 
provided a 90-day comment period and conducted two public hearings. This Final EIS reflects 
comments received at the Hearings and during the comment period. 

Key issues addressed in this Environmental Impact Statement are: 

1. Why is dwelopment needed at Sea-Tac Airpart? If it proceeds, when will it occur? 

Chapter I describes the background leading to preparation of this Draft EIS and the issues and needs that 
were identified. Chapter 11, "Alternatives " describes the specific alternatives that could meet the need. 

2. Why are improvements planned at  Sea-Tac versus dwelopment of a new airport? 

Following the 1992 Flight Plan Study, two planning efforts were undertaken, the Major Supplemental 
Airport Study (called the MSA) and the Sea-Tac Master Plan Update. Chapters I and II and Appendix B 
provide detailed descriptions of these efforts that led the Executive Board of the Puget Sound Regional 

) Council (PSRC) to determine that there were no feasible alternative airport sites. After extensive study 
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by the officials of the Region, as led by the PSRC, Sea-Tac Airport was identified as fhe only feasible 
site for addressing a portion of the future air transportation needs of the Region through 2020. The Port 
of Seattle and the FAA have reviewed the regional planning studies and have independently concluded 
that a new airport can not meet the needs addressed by this Environmental Impact Statement. 

3. What are the impacts of noise, air pollution, and water pollution, as well as the human 
heath impacts? 

This Environmental Impact Statement identifies the environmental consequences of' the alternatives 
across twenty-four environmental categories, including noise, air, water, and human health. Chapter IV, 
and Appendices C through Q contain this analysis. 

4. What mitigation will be recommended to implement any of the alternatives? 

Each section in Chapter IV contains a summary of recommended mitigation. In addition, Chapter V 
contains an overall summary of the environmental impacts and mitigation measures. . 

5. What comments were submitted on the Draft EIS and how did you change the document in 
response to these comments? 

i 
Appendix T of the Final EIS contains all of the comments received on the Draft EIS. Responses to 
applicable comments are provided in Appendix R. To aid in public review of the Final EIS, the entire 
document has been reproduced, with changes made in the Draft EIS text in response to the comments. 

6. Federal Approval Declaration 

After careful and thorough consideration of the facts contained herein, and following consideration of the 
views of those Federal agencies having jurisdiction by law or special expertise with respect to the 
environmental impacts described, the undersigned finds that the proposed Federal actions are consistent 
with existing national environmental policies and objectives as set forth in Section 101(a) of the National 
Environmental Policy Act of 1969. 

%owell H. Johnson . / 
Manager 
Northwest Mountain Region Airports Division 

Date 



FACT SHEET 

Master Plan Update improvements for Seattle-Tacoma International Airport. 

~ o f p ~  The proposed Master Plan Update improvements at Sea-Tac Airport would reduce existing 
poor weather aircraft operating delay and accommodate forecast growth in passengers, 
cargo and aircraft operations. Port of Seattle staff have recammended Alternative 3 - North 
Unit Terminal with a new( 8,500 foot long parallel runway. To present information for 
consideration by regional decision-makers, this EIS addresses a proposed tunway with a 
length up to 8,500 feet. Proposed airport improvements would indude: 

Cooperating Agemy: 

Third paraHel tunway wftt~ a length of up to 8,500 feet located about 2,500 feet west of 
existing Runway 16L/34R, and associated trudweys, safety areas, relocated ut i r i ,  and 
navigational aids 
600 foot extension southwad of Runway 34R 

Standard Runway Safety Areas for existing Runways 16W34L and 16WR 

Terminal improvements and expansion, including the development of a North Unit 
Terminal 

Parktng and access knprovements and expansion 
Development of the South Aviation Support Area 

Relocation, redevelopment and expansion of support facilities 

Port of Seaffle 

The Federal Aviation Adminiition (FAA) and the Port of Seattle are joint lead agencies for 
the purpose of the National Environmental P d i  Act (NEPA) and State Environmental Policy 
Act (SEPA) Environmental Impact Statement (EIS). 

The Port of Seaffle contact is: Ms. Batbarn Hinkle, Health. Safety and Environmental 
Management Division, Port of Seattle, P.O. Box 68727, Seattle, Washington, 98168. * 

The FAA responsible official is: Mr. Dennis Ossenkop, Northwest Mountain Region, Airports 
Division, Federal Aviation Administration, 1601 Lind AvenwSW., Renton, Washington 
980554056. 

The U.S. Army Corps of Engineers is a cooperating agency under NEPA 

Federat FAA Record ot Decision, Air Qualii Conformity Determination; and approval of 
the Airport Layout Plan; U.S. Army Corps of Engineers Section 404 permit; 

Sfafe: Department of Ecdogy Water Ouafity Certiffcation and NatioMf Pdutani Discharge 
Elimination System Permit for Stormwater. Depattment of Fisheries and Wiklt i  Hydraulic 
Project Approval; Temporary Modification of Water Qualii, Depamnent of Natwal Resources 
Forest Practices Permit, Governors Clean Air and Water Certifcation; 

Locet Puget Sound Regional Council Review; Port of Seattle Commission project 
dedsions; City of SeaTac comprehensive plan and zoning process, clearing and grading 
permits, RoodpWm filling permits, derndin permits, and others. 

This NEPNSEPA EIS was prepared under the direction of the Federal Aviation 
Administration and Port of Seattle. Technical analysis was provided by: 

Landrum 8 Brown, Incorporated 
Shapiro and Associates, Inc. 
INCA Engineers, Inc. 
Metro Communications. Inc. 
Gambrel1 Urban. Inc. 
Pammettix, Inc. 
Synergy Consultants. Inc. 



FACT SHEET (Continued) 

Date of Issue of Final EIS: 

Public Meetings: 

Approximate Date of Final 
Action by Lead Agencies: 

Approximate Date of 
Implementation: 

Availability of Copies: 

To Purchase A Copy: 

Locations of Other 
Documents: 

Two scoping meetings were held. The Public Scoping meeting was held on February 9. 
1994. A meeting with Federal, State and local agencies was held at Sea-Tac Airport on 
February 10,1994. 

Two public hearings were conducted: June 1,1995 at the SeaTac Red Lion and on June 14, 
1995 at the Calvary Lutheran Church in Federal Way. Copies of comments received are 
provided in Appendii T (Volumes 5 through 7); responses to applicable comments are 
provided in Appendii R (Volume 4). 

In accordance with the National Environmental Policy Ad, the issuance of the Final EIS is 
followed by a 30-day cool down period, which will end on March 18, 1996. After compliance 
with applicable requirements, the FAA will issue the Record of Decision and then sign the 
Airport Layout Plan. Similarly, the Port of Seattle action approving the Master Plan Update is 
expected in early 1996. 

Limited terminal development, cargo area expansion, development of an On-Airport hotel 
and existing terminal entrance roadway improvements wuld be initiated as early as 1996. 
The new runway, and associated navigational aids and taxiway development, could be 
completed by 2001. 

Copies of the Draft and Final EIS are available for inspection at: 

Federal Aviation Administration, Airports Des Moines Library. 21620-11th South. 
Regional Oftice, Room 540,1601 Lind Des Moines 
Avenue, SW, Renton, WA Federal Way Regional Library, 34200-1st 
Port of Seattle. Aviatian Planning, 3rd South, Federal Way 
floor. Terminal Building. Sea-Tac Airport, Foster Library, 4205 South 142nd, Tukwila 
and Pier 69 Bid Office, 271 1 Alaskan Way. Kent Regional 212 - ,.,, 
Seattle Kent 
Puget Sound Regional Council, 
Information Center, 2161st Avenue, Vashon Ober Park, 17210 Vashon 

Seattle 
Highway. Vashon 

Beacon Hill Library, 2519 - 1st Avenue, 
Tawrna Public Library, 1102 Tawma Ave 

South, Seattle 
S.. T a m  

Boulevard Park Library, 12015 Roseberg University of Washington, Suzallo Library, 

South. Seattle 
Government Publications, Seattle 

Seattle Public Library, 1000 - 4th Avenue, Valley View Library, 17850 Miliiry Road 

Seattle 
South. SeaTac 

Magnolia Library, 2801 - 34th Ave W. 
West Seattle Library, 2306 - 42nd Ave SW, 

Seattle 
Seattle 

Rainier Beach Library, 9125 Rainier 
Bellevue Regional Library, 1 11 1 - 11 0th 
Ave NE, Bellevue 

Avenue S., Seattle 
Bothell Regional Library, 9654 NE 182nd. 
Bothell 
Burien Library. 14700-6th SW. Burien 

This document is available for public reproduction at Kinko's located at Kent-Des Moines 
Way and International Blvd./SR 99. All 7 volumes of this report cost over $350. including 
d o r  exhibits. 

The Flight Plan EIS issued in 1992, technical reports, background data, adopted documents, 
and material incorporated by reference in this EIS are, unless othelwise stated in this EIS. 
located at: 
Federal Aviation Administration. Airports Regional Office, Room 540, 1601 Lind Avenue, SW, 
Renton. WA 
Port of Seattle. Aviation Planning, 3rd Floor, Terminal Building, Sea-Tac Airpart 
Puget Sound Regional Council, Information Center. 216-1st Avenue. Seattle 
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EXECUTIVE SUMMARY 

FINAL ENVIRONMENTAL IMPACT STATEMENT 

For the Seattle-Tacoma International Airport 
Master Plan Update 

Seattle-Tacoma International Airport (Sea-Tac Council - PSRC) co-sponsored a process, called 
Airport) is the primary air transportation hub of the Flight Plan Study, to identify a long-term 
Washington State and the Northwestern United solution to the Puget Sound Region's air - 
States. As the primary &sportation neds. Based 
commercial service airport for I s s a m a ~ ~ u r p o n ~ a e a a ~ n u s p  1 on the two and a half year 
the Pacific Northwest, Sea-~ac  
Airport is the only airpoa which 
provides scheduled commercial 
air carrier service in the four- 
county Central Puget Sound area 
serving 2.8 million residents. 
The Region consists of: King, 
Pierce, Snohomish, and Kitsap 
counties. Sea-Tac Airport is 
operated by the Port of Seattle 
(also referred to as '%e Port"), a 
municipal corporation of the 
State of Washington. Located 
within King County and the City ) ofSeaTac.theAixportisltn61cs 
south of downtown Seattle and 
about 20 miles north of Tacoma 

effort which examined ways 
to accommodate demand, 
the 1992 Flight Plan Study 
recommended a multiple 
airport system that included 
a new nmway at Sea-Tac 
Airport. 

In response to the Flight 
Plan Study and additional 
study by the PSRC, the 
PSRC General Assembly 
adopted a Resolution (No. 
A-93-03) in April 1993 to 
amend the Regional 
Aviation System Plan. The 
PSRC resolution states: 

As of August 1995, service is " ... That the mgim should pursue 
vigorwsly, as the p n f d  alternative, a major supplemental provided by 54 airlines. Non-stop air service is a third runway at ea-T ac, 

provided to 44 cities nationwide and to the 
international cities of Copenhagen, London, 1. The major supp1-tal airpwt should be located in the 
Tokyo. Hong Kong. Taipei, Seoul, Shanghai, fourcnmty area within a r*uoaabte travel time fron~ 

significant nmkts in the region. 
Osaka, Vancouver and Victoria Sea-Tac Airport 
is the 21s busiest airport in the country, as 2. The third runway shall be authorized by April 1, 1996: 

measured by total passengers. It is also the 8th a Unkss shown through an environmental 
largest international air gateway to Europe and ~ssessmcn5 which will include financial and market 

feasiility studies, that a suppkmciltal site is 
Asia, and the 18th busiest cargo airport. feasible and can eliminate the nted for the third 

runway, and 
b. After &mand ~~wagemcnt and system mensgc4lent 

programs are pnrmed and achieved or damruned 

BACKGROUND AND 
PURPOSE AND NEED 

A number of studies conducted in the late 1980s 
concluded that the existing two runways at Sea- 
Tac would not be adequate to meet regional air 
travel needs beyond the year 2000. As a result, 
the Port of Seattle and the regional planning 
council (now called the Puget Sound Regional 

not to be feasible, based on independent evaluation; 
and 

c. When noise reduaion prtormaflce objectives are 
scheduled, punued and achieved based on 
indepenBent evaluation and b a d  on measurement 
of real noise impacts. 

3. The Regional Council requests consideration by the 
Federal Aviation Administration of modifying the Four- 
Post Plan to rcduce noise impacts, and the related 
impaas on regional military air traffic. 

4. Evaluation of the major supplemental sirport shall be 
accomplished in cooprration with the state of 
Washington. 

i Exrmthra Summary 
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5. Rocced immediately to conduct sitbspecific 
studies, including an environmental impact 
statement on a Sea-Tac third runway. 

6. Eliminate small supplemental airports, including 
Paine Field, as a prefemd alternative." 

The PSRC undertook a study of the feasibility of 
a major supplemental airport - which became 
known as the Major Supplemental Airport (MSA) 
study - in response to the recommendations of 
the Flight Plan Study and subsequent Resolution 
A-93-03. MSA Phase I consisted of an 
exhaustive examination of new airport sites 
which subsequently narrowed the site evaluation 
to 3 sites (Arlington, Marysville and Tanwax 
Lake). However, MSA Phase I1 was not initiated 
following the Executive Board Resolution EB- 
94-01 (dated October 27, 1994) which states: 

'WHEREAS, ngional studies completed by the Puget 
Sound Air Transportation Committee, the Washington 
State Air Transportation Committee, and the Puget 
Sound Regional Council (PSRC) have clearly identified 
a near tam air transpottation capacity problem at Sea- 
Tac International Airport, and concluded that the 
addition of a third all-weather nlnway at Sea-Tac would 
provide adequate capacity for the region through the year 
2030; .... WHEREAS, the Executive Board eondudes 
that them are no f 4 M e  sites for a major 
mpplementnl Pirport dtbin the fw-county .reg@ 
and that continued examhtion of any local ate vnll 
prolong community anxicty while emding the credibility 

of regional governance; and.....NOW, THEREFORE BE 
IT RESOLVED, that the Executive Board further 
clarifies that the 'Resolution A-93-03: Implementation 
Steps' adopted by the Executive Board allow the 
Executive Board to determine whether the Regional 
Council should go forward with additional supplemental 
airport studies and pursuant to that authority, the 
EMeotive Board determines that further studies 
should not be undertakes ..." (Emphasis added) 

This Environmental Impact Statement for the 
Master Plan Update is the second step of a 
phased State Environmental Policy Act (SEPA) 
environmental review process that began with the 
publication of the EIS accompanying the 1992 
Flight Plan EIS. The Flight Plan EIS examined 
alternative sites and conf~gurations for new or 
expanded airports, along with demand 
management techniques, rail and other ground 
transportation, and technological alternatives to 
limit the number of flight operations and 
encourage alternatives to air travel. The Flight 
Plan EIS and related materials are listed and 
described, and their locations are identified, in 
Appendix B. 

The Master Plan Update forecast the following 
aviation demand: 

MASTER PLAN UPDATE FORECASTS 

Actual Master Plan Uodate Forecast 
1993 2000 2010 2020 

Enplaned Passeneem: 
Domestic 8,700,000 10,800,000 13,800,000 17,200,000 
Internatibnal 700.000 1.100.000 1500,000 1.900.000 

Totd Enplanements 9,400,000 11,900,000 15,300,000 19,100,000 

;Aircraft ODerations: 
Air Canier 188,000 223,000 255,000 287,000 
Air TaxVCommuter 127,000 127,000 118,000 117,000 
AU-Cargo 16,000 20,000 23,000 27,000 
General Aviation 8,100 8,900 9,500 10,300 
Military 400 2 300 300 

Total Operations 339,500 379,200 405,800 44 1,600 

Average Day Operations 930 1,040 1,112 1,210 
Peak MonWAverage Day 1,056 1,163 1.253 1,369 

Source: 1994 Master P h i  Update Technical Report No. 5 PreIiminary Forecast Report, Port of Seattle. 

Note: Enplanements - Passengers boarding a i d  operations - total arrivals and departures. 
In 1994, aircraft operatiom were 353,052 with 10.5 million enplaned passengers 

ii Executive Summary 



Sea-Tac Airport Master Plan Updae Final EIS 

With or without improvements at Sea-Tac 
Ahport, aviation demand will increase as a 
consequence of growth in the population and 
income of the region. 

As a result of existing high levels of poor weather 
delay and forecast increased demand, the 
following four needs (shown in bold) were 
identified: 

(A)lmprove The Poor Weather Airfield 
Operating Capability in a Manner That 
Accommodates Aircraft Activity with an 
Acceptable Level of Delay 

Weather conditions and their Datterns of 
occurrence are important conside&ions when 
evaluating the omrational cavabilitv of an - 
airfield. The sde  spacing &tween aircraft 
specified by the FAA's air traffic control 
standards differ depending upon weather 
conilitions (i.e., the cloud ceiling and visibility). 
Because of the narrow dice between the 
existing parallel runways at Sea-Tac, 
simultaneous arrivals to both runways are 
permitted only in good weather conditions. 

When poor weather occurs at Sea-Tac, the total 
number of arrivals that can be accommodated is 

'-3 reduced from the mod weather level of 60 to 24 
1 arrivals per hour, & shown below. 

Present Runway System A m w i  
Operating Capability at Sea-Tac Airport 

Hourlv Airfield Ca~ability 
Maximum 

Condition Arrivals 

Good Weather: 
VFRl 60 

Poor Weather: 
VFR2 48 
IFRl 36 
IFR2&3 24 

Soufie: 1994 Master P h  Up& Inventory, 
P&D Aviation, Pg. 3-8 
VFR - Visual Flight Rules, 
IFR - lnstmment Flight Rules 

Current FAA air traffic control rules require at 
least a 2,500-foot separation between paralleI 
runway centerlines for two staggered arrival 
streams during poor weather. Because the 
runways at Sea-Tac are only 800 feet apart, the 
existing airf~eld only allows a single arrival 
stream during poor weather (VFR2 and IFR). 
Based on the 10-year weather analysis performed 

by the Master Plan Update, poor weather (with 
the associated single arrival stream at Sea-Tac), 
occurs about 44 percent of the time. 

The 1995 FAA Capacity Enhancement Update 
found that about 4.5 minutes of average delay is 
currently experienced per aircraft operation at 
Sea-Tac. Virtually all of the available air traffic 
procedural and technological improvements that 
are currently available, have been implemented at 
Sea-Tac. As a resuIt of these improvements. 
delay has been reduced in recent years over 
earlier levels. However, arrival delay during poor 
weather continues to exceed the good weather 
delay by about 850 percent. 

While Sea-Tac currently has sufficient operating 
capability during good weather conditions, during 
poor weather today, the existing runway system 
produces extensive arrival delays as is noted in 
the tables on the next page. Average delay is 
expected to more than triple as aircraft operations 
graw 23 percent (from 345,000 to 425,000). 
When aircraft operations exceed 525.000 
annually (after year 2020). aircraft delay will 
have increased more than 700% over current 
levels. The single arrival stream during poor 
weather produces the greatest quantity of delay at 
Sea-Tac Airport. Arrival delay represents over 
85% of total current delay experienced by an 
average flight. 

Using average aircraft operating costs, delay at - - 
Sea-Tac currently costs the airlines about $42 
million annually. When aircraft operations nach 
425,000 annually, delay costs are expected to 
exceed $176 million annually. 

The FAA's National Plan of Integrated Airports 
System (NPIAS) indicates that when average 
delay exceeds 9 minutes per operation, impacts 
occur to the national aviation system. The 
maximum "acceptable" delay for any single 
comoonmt of the National A ~ T S D ~ C ~  Svstem is 
ex&ely subjective and dephdent kpon a 
number of factors uniaue to an individual facilitv. 
Factors which typicahy influence “acceptable? 
delay levels at an airport include the relative 
occurrence of poor weather conditions, individual 
airline cost of delay. and the effect of this 
airport's delay at other airports throughout the 
system. Since operating conditions are unique at 
each airport, a single measure of acceptable delay 
which applies to all airports has not been 
established. As a result, the weighted average 
delay level is often used as an indicator of 
airports which may be experiencing significant 
levels of delay during certain conditions, and 
thus, should consider delay reduction actions. 

iii Executive Summary 
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The average all-weather delay per operation is a 
convenient way to describe airport efficiency 
because it is a single number. However, 
describing the airport efficiency with a single 
number can lead to poor decision-making because 
the all-weather average delay does not reveal the 
large difference in delay that occurs between 
good and poor weather. 

As the number of operations increase, the average 
delay in VFR2 and IFR weather conditions will 
increase exponentially. creating further 
discrepancy between good and poor weather 
delays, unless action is taken to address the poor 
weather airfield operating capabiity. 

A new parallel runway would have saved the 
airlines $24 million annually if it had been 
available for use in 1994. The delays saving is 
expected to grow to around $59 million per year 
in 2000, $70 million per year in 2002 and $146 
million annually when activity reaches 425,000 
operations (near the year 2013). As a result, if 
the runway were available for use in year 2002, 
the delay savings would compensate for the cost 
of construction in a 5 year period. If completed 
later, the pay-back period would be sooner than 5 
years. 

I AVERAGE ALL-WEATHER DELAY 

I ARRIVAL DELAY 

Average Amval Delav (minutes) Existing Airfield 
Omrations - VFRl - VFR2 a EM All-Weather 
345,000 1 .O 11.4 21.7 21.7 333.2 7.7 
425,000 * 1.6 41.8 71.2 101.0 524.5 22.2 
525,000 * 3.1 163.6 181.3 219.4 711.9 63.7 

I DELAY REDUCTION BENEFITS OF A NEW PARALLEL RUNWAY 

New Runwavs with the followine Seoaration 
2500 ft Seoaration IbNothine 3.000 ft Seoaratioa 

Ooerations Averave ;Arrival Average Arrival Average 
345,000 7.7 4.5 NA NA NA NA 
425,000 * 22.2 12.4 4.7 3.8 4.2 3.3 
525,000 * 63.7 37.7 13.3 8.3 12.3 7.7 

Source: FAA Capacity Enhancement Update, Data Package 12, June, 1995. 
* AssumeJ full use of the 2.5 nm separation. 

Chapter LI of the final EIS present. a detailed discussion of the alternatives to addressing existing and 
future poor weather delay. The following briefly summarizes the fmdimgs of the review: 

Alternatives 

iv Executive Summary 

Summary of Evaluation 

Transportation: 
- Automobile, Bus 
- Rail 
- Teleconferencing 

1. Use of Other Modcs of I Not considered tiutha, as this alternative will not address the poor 
weather operating issues at Sea-Tac. Less than 5% of passengers 
using Sea-Tac are traveling to distances where surface 
transportation is efficient and cost effective and likely to be used. 
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2. Use of Other Existing Airports 
or Construction of a New 
Airport: 
- Use of an existing airport 
- Development of a new 

airpoa - Replacement 
- Supplemental 

3. Activity Alternatives: 
- Demand Management 
- System Management 

4. Runway Development at Sea- 
Tac 

5. Use of Air 'Itaffic and Flight 
Technology 
(i.e., F'MSGF'S, LDA, etc.) 

-- 

6. Delayed or Blended Alternative 
(Combination of other modes, 
use of existing a b p b ,  and 
activity1 dunand management) 

Not considered further. Regional consensus has been established 
through PSRC EB-94-01 that: 1) Thm is no swnsor or funding for 
a newairport; 2) Extensive studies of these alimatives indicatethat 
thm are no feasible sites; 3) If a site could be identified, market 
forces and planning and &&opment *merits would prevent 
the airport from sw'xxssfully serving r e a i d  demand until 2010 or 
later. ihe FAA and Port have ind&ndently confinned that a new 
airport would not satisfy the needs addressed by this EIS. 

Not considered further, as these actions will not eliminate the poor 
weather operating med as all feasible actions have been 
implementad. 

To be considered further: Runway lengths from 7,000 feet to 8,500 
feet (each length is included in Alternatives 2 3  and 4). 

Not considered further. No technologies currently exist, or are 
planned, to address the poor weather opaating constraint at Sea- 
Tac. 

The net nsult of this alternative would be a delay in the 
implementation of the Master Plan Update alternatives. Because 
there is no commitment to any individual or wmbi ion  of other 
alternatives and because aviation activity levels are currently 
growing at a rate slightly higher than forecast, this alternative was 
not considered further. 

To be considered further (Alternative 1). 

ResM*g PessenfFr Load Currently, Sea-Tac's runway lengths are: 9,425 
Or Pay'oads For Aircraft Tgpes feet, and 11,900 feet. These nmway lengths Operating to the Pacific Rim. mu i r e  airlines to off-load bavload (oassenmm or 

The length of runway required by departing 
aircraft is si&~cantly affected by temperature, 
especially at higher temperatures and humidity. 
The Master Plan Update examined runway 
lengths relative to cities currently sewed from 
Sea-Tac, as well as cities likely to be served in 
the future. This analysis showed that flight 
distances to the Pacific Rim are the greatest. A 
B747-UX1B with a full load rcquins 
approximately 12.500 feet of mnway length. 
when operating with a full passengerlcargo load 

ckgo) to takeoff during w& weath'a con&ions 
when serving the most distant cities. With 
increased emphasis on direct service to Asian- 
Pacific cities, this constraint is expected to grow 
and potentially inhibit the Region's long-term 
economic growth. By the year 2020. 
approximately 681 depamues annually (0.3% of 
all departures or 1.3% of passenger aircraft and 
153% of a l largo aircraft) will be subject to 
takeoff weight penalties when using Runway 
16LJ34R. 

Non-Stop Pacific Rim Service Alternatives ( Summary of Evaluation I 
1. Extension of Runway 16U34R to To be considered fuaha, as this is prestntly the longest runway 

12500 feet (included in Alternatives 2,3 and 4). I 
2. Extension of Runway 1 6 W L  to Not considered further due to the cost of addressing impacts to S. 

l2,!XM feet I 188th. I 
v Execvtive Summary 
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I 3. Development of a new runway with a 
12,500 ft length 

This loss of weight operating capability would 
result in passengers and cargo not getting to their 
destination as desired or an increase in operations 
to serve the demand. In year 2000, this continued 
practice would result in an annual economic loss 
to the airlines of $1.2 million, growing to $2 
million annually by 2010 and $3 million by 2020 
to the airlines. 

Not considered further due to substantial cost and community 
disruption that would result 

4. Delayed or Blended Alternative 

5. Do-NothingNo-Build 

Over 90 percent of the weight restricted 
departures would be by allcargo operators. 
Currently 10% of the cargo transported through 
Sea-Tac is destined for the Pacific Rim. 
Economists predict that the Pacific Rim will 
continue to experience above average economic 
growth in the foreseeable future. Thus, for the 
Puget Sound and Washington State to retain their 
preeminence in exporting area products, the 
abiity to serve the fastest economic growing 
market in the world is essential. 

Not considered further, as it would not address the needs at Sea-Tac. 

To be considered further (Alternative 1). 

The alternatives that would satisfy this need are 
shown above. 

(C) Provide Runway Safety Areas (RSAs) that 
meet current FAA Standards 

An RSA is "A defined surface suounding the 
runway prepared or suitable for reducing the risk 
of damage to airplanes in the event of an 
undershoot, overshoot, or excursion from the 
runway". When the runways at Sea-Tac were 
originally built, they met then-current FAA 
design standards. However, as a result of aircraft 
overruns and incidents at airports in the US., the 
FAA modified Federal Aviation Regulation 
139.309(a)(2) which now requires: 

'To the extent practicable, each certificate holder 
shall provide and maintain for each runway and 
taxiway which is available for air carrier use - ... 
(2) If construction, reconstruction, or significant 
expansion of the runway or taxiway began on or 
after January .l, 1988 a safety area which 
conforms to the dimensions acceptable to thc 
Administrator at the time construction, 
reconstruction, or expansion began.". 

The FAA previously issued a funding grant to the 
Port which includes the following condition "13. 
By acceptance of this grant, the sponsor agrees 
that the safety areas for Runway 16U34R wil l  be 
improved to dimensions acceptable to the FAA 
on the following schedule .... September 1996 
safety areas to be complete". Subsequently, the 
Port requested that the alternatives for addressing 
the RSA be included in the Master Plan Update. 

The RSA dimension for Sea-Tac is defined as a 
rectangular area that is centered about the runway 
that is 500 feet wide and extends 1,000 feet 
beyond each runway end. This area should be 
cleared, drained and graded, and is usually turfed. 
Under dry conditions, this area should be capable 
of supporting occasional aircraft that could 
overrun the runway, as well as fire fighting and 
snow removal equipment. 

Thus, the Master Plan Update recommends that 
the RSAs be upgraded to current FAA design 
standards in accordance with grant assurances 
and Federal Aviation Regulahon Part 139. The 
following alternatives could address this need: 

I 

I 2. Clearing, +g and development of Considered further. 
areas for 1,000 feet beyond the 
existing pavement 

RSA Alternatives 

1. Displaced Thresholds/ Declared 
Distance Procedures 

vi Executive Summary 

Summary of Evaluation 

Considered as the Do-Nothing/&-Build. 
I I 
I 
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I 3. Clearing, grading for 1,000 feet 
including the 600 A extension to 34R 

Considered finther (included in Altanatives 2.3 and 4). 

-- 

I To be considend M e r  for declared distances (Alternative 1). I 

I 

@) M d e  Efficient and Flexible Landside 
Facilities to Accommodate Future 

4. Delayed or Blended Alternative 

Aviation Demand. 

Not addressed further, as it would not address the RSA requirements 

Regional population and employment growth are 
expected to fuel growth in aviation demand 
regardless of the availabiity of facilities at Sea- 
Tac Airport. While enplaned passenger volumes 
are foncast to grow by 103 percent by 2020, air 
cargo tonnage is expected to grow 150 percent. 
This anticipated growth wil l  place extreme 
demands on the existing airport facilities. 
Congestion c m n t l y  exists on the Main Terminal 
roadway during peak hours. By year 2020, 
significant congestion could result throughout the 
day. Therefore, to avoid congestion and 
pa&enger inconveniences, irnproveknts to the 

'> landside facilities will be necessarv. Flexibilii 
3 will be required to enable airport jacilities to b;: 

accomtnodated by varying types of airlines 
(shuttle operations as well as long-haul). cargo 
operators as well as aircraft maintenance needs. 

Currently, airport facilities at Sea-Tac provide 90 
narrow-body equivalent aircraft gates (NBEG) 
within 12,100 linear feet of gate frontage. Based 
on the forecast of aviation demand, Sea-Tac 
Airport will require 101 NBEG gates by 2000, 
11 1 NBEG gates by 2010 and 120 NBEG gates 

Alternative 
1. UseofOthaModesof 

Tmpoltatim 
- Auto and Bus 
- Rail 
- VidcoConferencing 

- - 

2. U s e 0 f O t h ~ ~ o r  
Construction of a New Airport 

by the year 2020. In total. Sea-Tac will require 
an additional 30 passenger gates by year 2020. 

Over the last decade, several airlines have 
examined the possibility of developing aircraft 
maintenance bases at various airports throughout 
the counhy. Based on these requests, and 
anticipated !%me requests, the Port initiated the 
necessary planning and design to assure that a 
base maintenance facility can be accommodahd 
at Sea-Tac Airport. These plans have become 
known as the South Aviation Support Area 
(SASA) developnmt plan and were assessed in a 
1994 F i  Environmental Impact Statement. 
The benefits of such a facility are the resulting 
high-skill jobs and economic activity which meet 
the Port of Seattle's mission of fostering regianal 
economic development that will benefit the port 
district. 

To ensure that the Region's primary aviation 
facility is capable of efficiently accommodating 
forecast air travel demand generated by area 
economic activity and population, the Port of 
Seattle proposes to incrementally expand the 
terminal, support facilities and other landside 
facilities. 

The following summarizes the alternatives 
identified for this need. 

Summary of Evaluation 
Not considered further, as less than 5% of the future passengers using 
Sea-Tac an traveling to distances whac surface transportation is 
efficient and cost effective. 

Not considered further. Regional consmsus has been established 
through PSRC EB-94-01 that: 1) thae is no sponsor or funding for a 
new airport; 2) Extensive studies of these alternatives indicate that 
there arc no feasible sites; 3) If a site could be identified, market 
forces and planningldcvelopment requirements would prevent the 
airport f m  successfuUy serving regional demand until 2010 or later. 
?he FAA and Port have indcpndcntly concluded that a new airport 
would not satisfy the needs addrew4 by this EIS. 

vii Executive Summary 
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3. ActivityiDemand Management 
Alternatives 

Not considered further. No technologies m n t l y  exist to address 
regional aviation demand growth. No new technologies are 

Not considend further, as these actions will not reduce demand as all 
feasible alternatives have been implemented. 

4. Landside Development at Sea- 
Tac 

I anticipated. 

To be considend further: Three primary alternatives to be considered 
further: Central Terminal Development, North Unit Terminal 
Development and South Unit Terminal Development (Alternatives 2. 
3 and 4, respectively). 

6. Delayed or Blended Alternative 
(Combination of other modes, 
use of existing airports, and 
activity1 demand management) 

Q Alternatives Considered 

The net result of this alternative would be a delay in the 
implementation of the Master Plan Update alternatives. Because there 
is no commitment to any individual or combination of other 
alternatives and because aviation activity levels are currently growing 
at a rate slightly higher than forecast, this alternative was not 
considered further. 

7. Do-NothingNo Build 

The following alternatives and key 
improvements, as described in detail in Chapter 
II, were wried forward for detailed: 

To be considered further (Alternative 1) 

Alternative 1 - Do-Nothing/No Build - The 
~reviouslv described needs would not be 
-hdmsed in the Do-Nothing altemative. 
However. a number of other develo~ments 
would &cur: preparation of theASouth 
Aviation Support Area (as approved in the 
1994 Final EIS and Record of Decision), 
completion of the Runway 34L and 34R RSA 
grading, development and implementation of 
declared distances for Runway 16R and 16L; 
implementation of terminal area ground 
ZUXeSk and seismic improvements, 
installation of a Category IIIb Instrument 
Landing system on Runway 16L; 
development of an On-Airport hotel; and 
implementation of the Des Moines Creek 
Technology Campus. 

Alternative 2 (Central Terminal) this 
alternative would include a new dependent 
(2,500 ft  separation) parallel runway with a 
length of up to 8,500 feet; a 600 ft  extension 
to Runway 34R; fill, clearing and gradiig of 
the 1.000 ft  Runwav Safetv Areas for all 
runway ends; and cokpletio~ of the landside 
and terminal develooment for centralized 
terminal facilities; a id  completion of the 
South Aviation Support Area. 

Alternative 3 (North Unit Terminal) this 
alternative would include a new dependent 
(2,500 ft  separation) parallel runway with a 
length of up to 8,500 feet; a 600 ft extension 
to Runway 34R; N1, clearing and grading of 
the 1.000 ft Runway Safety Areas for all 
runway ends; and completion of the landside 
and terminal development in a north unit 
terminal configuration; and completion of the 
South Aviation Support Area 

Alternative 4 (South Unit Terminal) this 
alternative would include a new dependent 
(2,500 ft  separation) parallel runway with a 
length of up to 8,500 feet; a 600 ft  extension 
to Runway 34R; fill, clearing and grading of 
the 1,000 ft Runway Safety Areas for all 
runway ends; and completion of the landside 
and terminal development in a south unit 
tenninal configuration; and completion of the 
South Aviation Support Area 

Exhibits 11-5 through Exhibit 11-8 show these 
alternatives. 

After review of the Draft ~nvironmental Impact 
Statement, the Port of Seattle staff recommended 
the implementation of Alternative 3 (the North 
Unit Terminal) with a proposed 8,500 foot long 
new parallel runway located about 2,500 feet 
west of Runway 16Ln4R. However, to aid in 
public review, the document refers to a runway 
with a length "up to 8,500 feet" so that the 
impacts of a 7,000 ft., 7.500 ft., and 8,500 ft. 
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m w a y  are identified. The elements of the 
I im~rovements included in the Preferred 
I kliemative are listed beginning on page Ii41 of 

this Rnal EIS. 

This alternative was recommended for the 
following reasons: 

0 Reduces the existing and future disparity 
between the poor weather and good weather 
operating capabiity, enabling dependent 
parallel arrival streams during poor weather 
conditions; 

0 Provides the greatest delay reduction of all 
alternatives considend. The reduced 
operating times associated with the 
implementation of a third parallel runway 
would result in a substantial cost savings to 
the airlines. A new parallel runway would 
have saved the airlines $24 million annually 
if it had been available for use in 1994. The 
delays saving is expected to grow to around 
$59 million per year in UKIO, $70 million per 
year in 2002 and $146 million annually when 
activity reaches 425,000 operations (near the 
year 2013). As a result, if the nmway were 
available for use in year 2 W ,  the delay 
savings would compensate for the cost of 
construction in a 5 year period. If completed 
later, the pay-back period wwld be sooner 
than 5 years; 

0 The proposed new n m v y  would 
accommodate 99% of the possible aircraft 
types for landing which currently use or are 
anticipated to be operating at Sea-Tac; 
Enables unrestricted departure weights for 
aircraft de~artinf! to the Pacific Rim countries 
during w a k  sur;Yna weather; 

0 Provides efficient and flexible landside 
facilities to accommodate lkm aviation 
demand providing the greatest levels of 
service to air passengers by improving curb- 
to-terminal and curbto-gate access, 
decreased walking distances, and the lowest 
cost per new aircraft gate; 

0 Relieves the surface vehicle congestion on 
the existing terminal drive system; . .  . 

0 Mmmms  disruption of commercial 
development along International Boulevard; 
Enables future expansion of tenninal and 
support facilities in an incremental fashion to 
accommodate air travel demand as growth 
OCCUIS; . .  . 

0 M m m m s  the disruption to existing airport 
facilities during the implementation of the 
proposed improvements; and 

Minimizes aircraft pushback and taxiing 
conflicts as flights enter and exit the terminai 

CHAPTER III 

AFFECTED ENVIRONMENT 

Communities which abut the City of SeaTac, in 
which the Airport is situated, an Des Moines, 
Tukwila, and Burien. Unincorporated portions of 
King County also abut the City of SeaTac. lhese 
communities, and others, may be directly or 
indirectly affected by operations at Sea-Tac 
Airport, especially by aircraft noise exposure. 

The majority of Port owned Airport iand is bound 
by International Blvd. to the east, SR 509 and 
12th Avenue to the west, SR 518 to the north, and 
South 200th Street to the south. Sea-Tac Airport 
abuts the City of SeaTac on all sides and 
occupies more than 2,500 acres of land. 

This EIS d r e s s e s  impacts of the Airport and the 
proposed Master Plan Update improvements that 
would be experienced within the Puget Sound 
Region. Within this general geographic area, this 
EIS references two primary study areas: 

General study area - encompassing the existing 
noise exposure area as defined by the existing 
(1994) DM, 60 and greater noise contour, and 
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Detailed focus area - the area which would be 
affected to construct alternative airport 
improvements. This area includes any land 
which might be acquired. 

Where applicable, other study areas were used to 
disclose the existing or anticipated impacts. 

Built Environment 

The current pattern of land use within the general 
study area consists of the following uses: 

Residential: 49.5% of the study area 

Open spaceJagriculture: 16.7% of the study area 

CommerciaVindustrial: 12.6% of the study area 

Airports (Sea-Tac and Boeing Field): 11.4% of 
the study area 

Community and public facilities 2.7% of the 
study area 
Other: 7.0% of the study area 

Based on the 1990 Census, the general study area 
contains 43,347 single-family homes, 25,702 
multi-family dwelling units, and 3,006 mobile 
homes. Located within the boundary of the 
general study area are several classes of land uses 
that are normally considered to be sensitive to 
high levels of aircraft noise exposure. 

Because the prevailing winds are from the Pacific 
Ocean, the general meteorological conditions of 
the Puget Sound Region are typical of a marine 
climate. The relatively cool summers, mild 
climate are enhanced by the presence of Puget 
Sound. The Cascade Range to the east serves as 
a partial barrier to the temperature extremes of 
the continental climate of eastem Washington 
State. 

There are two independent stream systems that 
drain the major portions of the airport area, Des 
Moines Creek and Miller Creek. The Airport 
covers an estimated 30 percent of the Des Moines 
Creek basii and five percent of the Miller Creek 
basin. Both Des Moines and Miller creeks are 
classified by the State as Class AA 
(extraordinary) waters, although skormwater 
runoff from urban development within the two 
drainage basins have contributed to water quality 
degradation and violations of some water quality 
standards. Degradation of water quality from 
stormwater runoff has had harmful effects on 
aquatic biota and the biological integrity of both 
creeks. Diversity of aquatic life has tended to 
shift from pollutant-intolerant f o m  to pollutant- 

tolerant forms. Additionally, major spills of 
aviation fuel into Des Moines Creek in the mid- 
1980s resulted in the mortality of most f sh  and 
aquatic life in that creek. c 
In the Puget Sound Region, sand and gravel units 
within the glacial drift form the principal 
aquifers. These aquifers are recharged from 
precipitation. Water levels within wells are 
generally within 100 feet of the ground surface. 
Perched water is also commonly encountered in 
the glacial deposits where silt and clay withim the 
glacial soils act as acquitards, allowing water to 
accumulate in sand and gravel lenses. 

A total of 55 wetlands were identified in the 
detailed focus area. These wetlands range in size 
from approximately 0.01 acres to 30.3 acres, with 
a combined area of nearly 150 acres. A total of 
20 emergent, nine scrub-shrub, four open-water, 
and 22 forested wetlands were identifled. 

Habitat in the airport vicinity consists of isolated 
parcels of forest, shrub, and grass with scattered 
wetlands. Approximately 714 acres of upland 
forest, 191 acres of upland shrub, 1,012 acres of 
upland herbaceous habitat, and 144 acres of 
wetlands are present within a one-mile radius 
from the airf~eld area. Fragmented stands of 
second growth deciduous and coniferous forest 
characterize. much of the area. These areas 
provide habitat for a typical assemblage of 
wildlife species found in lowland Puget Sound 
forests. 

Two federally listed or proposed threatened or 
endangered species, which may occasionally use 
the airport area, are the peregrine falcon and bald 
eagle. The closest bald eagle nests to the Airport 
are located at Angle Lake (.75 mile. southeast) 
and Seahunt Park (two miles northwest). 

Specific planned development projects are 
envisioned by local and county governments in 
the general study area in addition to those 
generally described in the comprehensive land 
use plans. These projects are: 28th124th Avenue 
South Arterial Project; State Route 509 Extension 
and South Access Road, Regional Transit 
Authority High-Capacity, Light-Rail System; On- 
Airport Hotel by the Port of Seattle; Des Moines 
Creek Technology Campus; South Aviation 
Support Area (SASA); Regional Justice Center; 
and Airport Business Center in SeaTac. 
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I CHAPTER IV 
ENVIRONMENTAL CONSEOUENCES O F  

ALTERNATIVES 

The following summarizes the environmental 
impacts of the four Master Plan Update 
alternatives. 

1. NOISE 

The percentage of people, housing units, and area 
affected bv sound levels of DNL 65 and m t e r  is 
expected io decline in the future in comparison to 
cumnt 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 ~hase-out Staee 2 aircraft no later than the year 

1994 
2000 
Alum. 1 
Altcrn. 2 
Alum. 3 
Alme 4 
2010 
*1  
fu tan2  
Alme 3 
Altenl. 4 

2020 
Altenl. 1 
Alum. 2 
Alme 3 
Alum. 4 

Aircraft Noise 
(DNL 65 and Greater) 

tote: Alternative 1 = Do-Nothing, 
rltemativc 5 3 & 4 are 'With Rojcct". 
dl 'With Rujat" alumativu include a new depeodent 
2500 ft separation) parallel nmway with a length up to 
,500 fect Area is non-airpon land. 

The differences between the noise impacts of the 
three 'With Project" alternatives are very small. 
as is shown in the A i d  Noise table above. 
Because the new dependent parallel runway is 
proposed to reduce poor weather delay, which is 
predominantly anival related, the runway is 
expected to be used primarily for arrivals. About 
12.1 percent of arrivals in a south flow would 

occur on the new runway, with about 2.6 percent 
of departures. 

The develo~ment of a new oarallel runway would 
be expected to increase dwelling unit irn6cts 6.1 
wrcent over the Do-Nothinmo-Build 
&emative. However, in all insta&es, these 
future impacts would be less than the current 
noise exposure. A 7 , W f t  long new nmway 
would result in slightly less noise impacts in 
comparison to the longer 8,5Wfmt. However, a 
7,500-foot long runway, with a north threshold 
staggered south, couId result in fewer impacts 
than the shorter 7,000-foot long runway. Jbhibit 
IV.1-1 shows the existing (1994) noise exposure 
while Exhibit IV.l-13 shows the year 2020 
impacts of the Preferred Altcmative (Alternative 
3). The future "With Project" departure flight 
tracks are shown in Exhibit C-16. 

While this analysis has focused on the areas 
exposed to DNL 65 and greater sound levels, 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 
ahitades between 3,000 feet and 18,000 feet 
(provided in Appendix C), these impacts are not 
expected to be significant. 

The proposed Master Plan Update alternatives 
would affect the volume of traffic using area 
roadways. As is shown, the proposed new 
parallel runway would not affect area roadway 
noise. The t e d  and landside development 
within the Master Plan Update altematives would 
alter the use of roads, and result in increased 
noise at some residentialhiompatible locations 
and decreased noise at other locations. The 
roadway noise analysis indicates that the greatest 
change in peak hour roadway noise would occur 
with the development of the SR-509 Extension 
and South Access Road (a Do-Nothing and 'With 
Project" action that is expected to be undertaken 
by the Region). 

Compared to existing conditions, under the Do- 
Nothing alternative (Alternative 1) there w d d  
be a reduction of approximately 66 percent in 
population affected by noise levels of 65 DNL or 
greater in the year 2020. This decrease is 
primarily due to the replacement of the noisier 
Stage 2 aircraft with quieter Stage 3 aircraft. 

Noise impacts for all Master Plan Update 
Alternatives will be less in all forecasts years 
relative to existing and historical impacts. 
Compared to the Do-Nothing alternative for the 
same years, each of the 'With Project" 
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alternatives (with a dependent separated new 
8,500-foot runway) would affect about 5 percent 
more people in the year 2020 with noise levels of 
65 DNL or greater. Fewer schools (1) and 
churches (3) would be affected under the year 
2020 'With Roject" alternatives compared to the 
&Nothing alternative. 

This section of Chapter N summarizes the 
municipal comprehensive plans and the 
compatibility of the Master Plan Update with 
these plans. Existing land use is shown in 
Exhibit IV.2-1 and Exhibit IV2-2 shows the 
locations of the noise sensitive facilities in the 
area. 

3. CULTURAL. ARCHAEOLOGICAL AND 
HISTORICAL RESOURCES 

Impacts to archaeological, cultural, and historical 
resources, both on and off-airport, can be caused 
by airport development and airport activity. 
Subject to continued coordination under the 
Section 106 process, it was concluded that then 
are a number of historic and archaeological sites 
in the Airport area, but none would be adversely 
affected by the proposed Master Plan Update 
alternatives. 

4. DEPARTMENT OF TRANSPORTATION 
SECTION 4m LANDS 

The U.S. Department of Transportation Act of 
1966. Section qf). provides for the protection of 
certain publicly owned resources: public parks; 
recreational areas; wildlife and waterfowl refuges 
of federal, state, or local significance; and land 
that holds historic site of federal, state, or local 
significance. The parks and recreational facilities 
in the airport area, but no DOT Section 4(f) or 
LAWCON Section qf) resources would be 
directly or indirectly impacted by any of the 
Master Plan Update alternatives. 

5. PRIME AND UNIOUE FARMLAND 

Throughout the 20th century, the nation's prime 
and unique farmland has decreased dramatically 
because of urban development throughout the 
country. The Farmland Protection Poticy Act of 
1981 was enacted to minimize the extent to 
which federal programs contribute to unnecessary 
and irreversible conversion of farmland to non- 
agricultural uses. No prime or unique farmlands 
were identified within the acquisition or 
construction areas of any 'With Project" 
alternative. Thus, no such farmlands would be 
adversely affected. 

6. SOCIALIMPACTS 

The Master Plan Update alternatives were 
evaluated for their impact on adjacent residential 
communities, and businesses. Soci impacts 

c 
considered in this section include the following: 
residential and business displacement, and 
dismption of existing communities and planned 
development. 

Assuming a development of a new runway length 
up to 8,500 feet, 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 Acquired 
8JMft Single Condosl 
Dependent && merits Busines~ 
Runwav rclakxj: 
Alternative 1 0 0 0 
Ak2,3,&4 388 260 105 
Non-Runwav relate& 
Alternative 1 3 0 0 
Alternative2&3 3 0 0 
Alternative 4 3 0 12 

. . 
[f a 7,OWfoot new parallel runway were 
constructed, 348 single-family residences, 26 
apartment or condominium units, and % 
businesses would be acquired. A 7,500-foot 
runway would require the acquisition of 361 
single-family residences, 26 apartments or 
wndominiums units, and 104 businesses. All 
acquisition would comply with the Uniform 
Relocation Act. 

7. HUMAN HEALTH IMPACTS 

The EIS assesses the human health related issues 
associated with: 

noise, 
air quality, 
waterquality, 
radio transmissions and light emissions, and 
aircraft incidents/accidents. 

The Airport present environment has the potential 
to affect human health. althoucrh the ootential is 
difficult to assess and characte-rize &use many 
research studies indicate conflicting rewrts of - .  
human health impacts. 

In general, adverse environmental impacts are 
expected to decrease in the future as improved 
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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 the cwent conditions. 

8. INDUCED SOCIO-ECONOMIC 
IMPACT 

As major passenger and cargo tmnspoaation 
facility, Sea-Tac Airport directly and indirectly 
contributes to the economic structure of the Puget 
Sound Region. Induced sociozconomic benefits 
are generated in the Region by changes in 
employment opportunities, payroll generation, 
business expenditures for goods and services, and 
tax revenue. The existing and forecast Do- 
Nothing induced socio-economic impacts are 
shown on the next page. 

All of the Master Plan Update alternatives would 
create jobs in construction. Further elaboration 
of these impacts is provided in Section 23 
"Construction Impacts." Construction-related 
jobs would be approximately 8,200 for the Do- 
Nothing (Alternative 1 and about 45,500 for the 
'With Project" alternatives. 

Airport Activity Related Impacts 
Alternative 1.2.3. and 4 
E B m m  

Total Jobs 205,690 335,344 418,632 1 
Pnsonal Income 2,585.6 4215.4 5,262.4 
(Millions) I 
EarningslDir Jobs 15,910 25938.7 32,380.9 
(MIlions) 
Business Revenue 6,355.7 10,361.9 12,9355 
@4illions) 
State & Local Taxes 
@4illions) 406.6 662.9 827.9 

The activity-related, induced socio-economic 
impacts would be the same for all Master Plan 
Update altematives. However, the acquisition 
effects would differ. The following summarize 
the impacts of the 'With Project" alternatives 
compared to the Do-Nothing (Alternative 1): 

Annual Loss in $2275 $227.5 $291.9 
Ropcay Tax mousands) 
Annual Lost Taxable $2.2 $2.2 $15.6 
Sales Tnmsactions (Millions) 
Jobs Displaced 627 627 822 

I I m W  arc less if dis~laced businesses docatcd within the I 

I & Assumes the 8$J0 ft new dependent parallel runway. 
and that commercial propmy in the RPZ is acquired I 
A new 8,500 foot parallel m a y  would displace 
businesses and numerous residences through 
property acquisitions, reducing the 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 primarity in the City of SeaTac 
a d ,  to a lesser extent, in the City of Burien. The 
only acquisition of pmperty landside 
development the is the South Unit Terminal 
(Alternative 4). which would acquire 12 
properties on the northwest corner of 
Intemmonal Blvd. and South 188th Street. 

Reductions in tax revenues would 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 d i y  employed at Sea- 
Tac Airport and induced revenues by airport 
activity (e.g., taxable spending on goods and 
services by people employed at the Airport, air 
cargo businesses, hotel and commercial uses). 

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. 

Key findings of this analysis are: 

Air Pollutant inventory: Airport-related 
pollutant emissions from Sea-Tac are less 
than the levels established by the State 
Implementation Plan for reducing air 
pollutants. They would continue to be less 
than forecast, with or without airport 
improvements. 
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Area Dispersion Analysis: The dispersion 
analysis performed for the airport area 
indicates that exceedances of the Ambient 
Air Quality Standards would occur with or 
without Airport improvements. 

Development of the proposed third parallel 
runway would not worsen air pollution in the 
Airport area. In fact, use of a third runway 
would result in a reduction in pollutant 
concentrations at most locations. 

rn Roodway Intersection Analysis: Pollutant 
concentrations at several highly congested 
intersections on International Boulevard (SR 
99) currently exceed the 8-hour carbon 
monoxide standard. The addition of the 
proposed North Unit Terminal would result 
in changes in traffic volumes and patterns 
which would increase pollutant levels above 
already high levels. However, proposed 
mitigation would alleviate the increased 
pollutant concentrations. 

The proposed Master Plan Update improvements 
at Sea-Tac conforms to the requirements for the 
Puget Sound Region and to the State of 
Washington's plan for ''eliminating or reducing 
the severity and number of violations of the 
national ambient air quality standards and 
achieving expeditious attainment of such 
standards." 

10. WATER 0- 

Changing the Airport's landscape, as would 
happen with the proposed Master Plan Update 
altematives, 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. 
Exhibit IV.10-4 shows the locations -of proposed 
airport improvements relative to the wk&eds. 

Preliminary estimates indicated that 61 acre-feet 
of new on-site detention storage volume 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 
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 through 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. c 
Although pollutant loading will increase 
somewhat because of greater amounts of 
stormwater runoff associated with the "With 
Proiect" altematives. com~liance with mitigation 
reqkrements is exgcted*to prevent si&cant 
pollution or &+on of surface and 
groundwater resources. 

11. 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 fi material, grading. 
removal of existing vegetation, and changes in 
hydrologic regimes as a result of increased 
impervious surface area and stormwater 
management system restructuring. Exhibit 
N.11-2 shows the locations of the wetlands. 

The elements of the wetlands affected by each of 
the 'With Project" alternatives are palustrine 
emergent, scrub-shrub, open water, and forested 
systems. The wetlands disrupted from the 'With 
Project" alternatives will be determined by how 
much earth is excavated from the on-site borrow 
locations. Utilization of Borrow Area 8 (North 
Borrow Area) would result in direct impacts 
occurring to 16-acres of wetland in six different 
systems. Due to the large quantity of wetlands at 
this site, excavation in this area will be avoided. 

Altanative Wetland Im~acts 
Alt 1 (Do-Nothing) 1.7 acres 
Alt 2 (Central Terminal with): 

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

Alt 3 (North Terminal with): 
8500 ft 10.37 acres 
7500 ft 9.43 acres 
7,000 ft 9.62 acres 

Alt 4 (South Terminal with): 
8500 ft 10.37 acres 
7,500 ft 9.43 acres 
7,000 ft 9.62 acre 

Source: Shapiro &Associates. 1995 

Development that poses a significant threat to 
wetlands would require permits or approvals 
from the following agencies: U.S. Army Corps 
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of Engineers, Washington State Deplutment of 
Ecology, and Washington Department of 
Fisheries and Wildlife. In addition to these 
pennits or approvals, compensatory mitigation 
would be required. 

12. FLOODPLAINS 

Construction and operation of the proposed 
Master Plan Update altematives could 
significantly reduce the 100-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 W k s .  Exhibit IV.12-2 
shows the locations of the floodplains. Because 
mitigation is nquired to prevent reductions of 
100-year floodplain area and flood storage 
capacity, the proposed Master Plan Update 
alternatives are unlikely to result in significaut 
encroachment on the 100-year floodplain or loss 
of flood storage capacity. In addition, flow 
modeling results using detention repuirements for 
the new development show that the proposed 
alternatives will not increase peak flows or 
potential flood'ig in downstream areas of Miller 
or Des Moines Creek. 

W. COASTAL ZONE MANAGEMENT AND 

3 COASTALBARRIERS 
J 

The Airport Master Plan alternatives will 
conform to all applicable Coastal h e  
Management Program policies. The Port will 
certify that the Master Plan Update improvements 
conform to all applicable Coastal Zone 
Management and Shoreline Management 
policies. 

The proposed Master Plan Update alternative will 
not affect wild or scenic rivers. 

15. SURFACE TRANSPORTATION 

Continued regional population growth will 
impact the surface transpoaation system in the 
vicinity of Sea-Tac Airport regardless of the 
improvements undertaken at the Airport. Two 
surface tntnsportation analyses were performed, 
as are described in detail in Appendix 0: 

an equivalent level of analysis of all Master 
Plan Update alternatives based on 
preliminary regional surface travel levels, 
and: 

) a refined analysis of the Rcferred Alternative 
(Alternative 3). reflecting the Region's 

adopted metropolitan transportation plan 
regional surface travel levels. 

The refined analysis of the Preferred Altemative 
showed the following: 

Total Airport surface traffic is expected to 
increase from approximately 75,030 vehicles 
per average day in 1994, to  approximately 
139,035 vehicles per average day in 2020 for 
the Do-Nothing Alternative, or to  
approximately 129,055 vehicles per average 
day in 2020 for the Preferred Altemative. 
The differences between the Do-Nothing 
Alternative traffic volumes and the Pnfemd 
Alternative traffic volumes are associated 
with the off-site parking mode choice 
assumptions. 

The transportation improvement project that 
would have the greatest impact on conditions 
in the Airport area is the construction of the 
State Route 509 Extension and South Access. 

The Preferred Altemative (With State 
Route 509) impacts the surface 
transportation system at five intersections 
and one freeway ramp in comparison 
with the &Nothing Alternative. 

The Preferred Altemative (Without State 
Route 509) impacts the surface 
transportation system at ten intersections 
and one freeway ramp in comparison 
with the Do-Nothing Alternative. 

16. PLANTS AND ANIMALS (BIOTIC 
COMMUNITIES) 

Approximately 40 percent of the detailed study 
area is occu1)ied bv Sea-Tac Aimort and is 
characterized A by &uently mow& grassland 
bisected bv service roads and taxiways. This area 
provides httle wildlife habitat v&. Wddlife 
habitat surrounding the airfield consists of 
fragmented habitat, which is composed of forest, 
shrub, and grassland with scattered wetlands. 
These areas are subject to a variety of airport- 
related disturbances as well as increasing 
residential, commercial, and industrial 
development Each of the 'With Project" 
altematives would remove approximately the 
same amounts of vegetation (about 712 acres 
total). Of the total, the majority is managed 
grassland (about 303 acres) About 269 acres of 
forest, 78 acres of shrub, 52 acres of unmanaged 
grassland, and 10 acres of wetlands would be 
removed under each With Project" alternative. 

Various physical, biological, and chemical 
factors affect fisheries and aquatic biota. 
Urbanization in the Miller and Des Moines Creek 
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basins has altered some of these factors with 
resulting changes in the aquatic ecosystem. 
Hydrologic regime and channel morphology have 
been altered, habitat complexity and quality have 
been reduced, and water quality has been 
degraded. These alterations have reduced the 
diversity and abundance of fish and aquatic biota 
in Miller and Lks Moines Creeks. 

Construction and operation of the dependent 
parallel runway would have some adverse affects 
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 nquire relocation due to the 
600 ft extension of Runway MR. About 2,200 
feet of open channel on Des Moines Creek would 
require relocation due to the Soutb 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 the two creeks and 
Puget Sound. 

17. 
AND FAUNA 

Section 7 of the Endangered Species Act of 1973 
(as amended) requires an analysis of the effects 
of major construction projects on federally listed 
or proposed threatened or endangered species 
that may use a project area Records suggest the 
potential for use of the area of the proposed 
Master Plan Update alternatives by bald eagles, 
peregrine falcons, marbled murrelets, pileated 
woodpeckers, and great blue herons, as well as 
several other candidate species. A Biological 
Assessment was conducted for all Federally 
listed and candidate species in consultation with 
the US Fish and Wildlife Service. No significant 
impacts on threatened and endangered species are 
expected as a result of the proposed Master Plan 
Update Alternatives. 

18. PUBLIC SERVICES AND UTILFTlES 

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. The 
extent of the off-airport abandonments depends 
on the area ultimately acquired to complete the 
Master Plan Update development. 

19. EARTH 

Project construction and operation (including 
clearing, grading, excavation, and fill placement) 
are evaluated and potential mitigation measures 
identified. Source of fill materials, depth of fill 
placement, and .methods of placement and 
compaction also are addressed Actions that 
would occur in sensitive hazard areas are 
identifled and described. 

The Master Plan Update alternatives would 
require the movement of the following quantities 
of earth: 

Million Cubic Yards 
of Fill 

Alternative 1 @o-Nothing) 2.4 
Alternative 2 23 
Alternative 3 23 
Alternative 4 23 

NO&: Alternatives 2.3 and 4 assume a new parallel runway 
with a length up to 8,500 feel, located 2,500 ft west of 
Runway 16LLMR. - 'Ibe %Nothing includes the 
development of the Soutb 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. The 
7,500-foot and 7,000-foot .new parallel runway 
options are estimated to require 13.52 and 16.77 
million cubic yards of fa respectively. 
Preliminary investigations indicate that all of the 
required fill could be obtained from a 
combination of Port. of Seattle-owned property 
and off-site borrow sources. 

Two seismic hazard k 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. 
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20. SOLID WASTI3 

) 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 altetnatives, 
no significant impacts on solid waste generation 
and disposal are expected. 

21. HAZARDOUS WASTE 

Operations at the Airport by the Port and airport 
tenants involve the storage and use of hazerdous 
materials and the generadon of hazardous wastes. 
Fiftv-One wtential or h o r n  hazardopts substance 
sit& exisi 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 
m a y  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 0 s )  property, have the potential to be 
most affected by the Master Plan Update 
alternatives. 

Potential hazards during construction phases (of 
all alternatives) could include the exposure of 
contaminated soils during excavation, release of 
hazardws substances during UST removal and 

) building demolition, and spills of construction- 
related hazardous materials (e.g., fuels, 
lubricants, paints, and asphalt). 

Mitigation for potential construction-related 
hazards include developing a Spill Pnvention, 
Control, and Countermeasures Plan (SPCCP) 
outlining procedures for transport, storage, and 
handling of h d o u s  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 h d o u s  
substances would be followed. 

22. ENERGY SUPPLY AND NATURAL 
RESOURCES 

Energy and natural resources in the form of 
electricity, natural gas, aviation fuel, diesel fuel, 
and gasoline are consumed through the operation 
of the airport facilities, aircraft, and attendant 
equipment. Demand for Airport services. would 
increase demand on the sources of energy at the 
Airport. m e  proposed 'With Project" 
alternatives (Alternative 2. 3 and 4) are expected 
to increase in annual energy usage seven to nine ) percent over the %Nothing (Alternative 1). All 
suppliers of these natural resources have 

indicated the capability of serving the increased 
demand. 

23. CONSTRUCTION 

Construction impacts are short-term and 
tefnporary. Construction impacts considered in 
th~s section include: 

noise, 
air, 

0 surface transportation, 
social impacts, 
socio-economic, and 
waterquality. 

At this time detailed design and construction 
plans have not been prepared. Therefore, it is 
not possible to identify the specific types of 
construction equipment and frequency of usage 
that could occur with any of the Master Plan 
Update alternatives. Depending upon the 
amount of fill excavated fmm on-site borrow 
areas, the impacts to wetlands could vary 
substantially as would construction related 
surface traffic, noise and air pollution. 
Provisions of FAA Advisory Ciular  150/5370- 
10, "Standards for Specifying Consttuction of 
Airports," will be incorporated into construction 
specifications. 

24. -TICS AND URBAN DESIGN 

The proposed 'With Project" will change the 
visual character of the area. Adherence to 
applicable design and landscaping standards can 
ensure that this impact would not be adverse, 
rather enhance the views and aesthetic 
characteristics around the Airport perimeter. 

CHAPTER V' 
p 

PROBABLE UNAVOIDABLE. ADVERSE 
ENVIRONMENTAL 

The following measures could be implemented to 
lessen the impact of the "With Project" 
alternatives: 

1. NOISE. LAND USE AM) SOCIAL 
IMPACTS 

Through the implementation of the Noise 
Remedy Program, the Port of Seattle has 
conducted an extensive noise and land use 
compatibility effort. As a nsult of this noise and 
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land use compatibility program, a notable portion 
of the existing and future noise exposed area has 
been subject 6 sound insulation and, for the more 
severely noise affected areas, acquired and 
relocated. Therefore, the noise exposure that 
would result from any of the "With Project" 
alternatives would effect a small number of 
residents compared to the Do-Nothing. Exhibit 
IV.2-3 shows the year 2020 noise exposure 
relative to the Noise Remedy Program 
boundaries. 

To facilitate continued noise reduction, the noise 
and land use mitigation now in effect should be 
continued: 

Noise Budget - limiting the total noise energy 
carriers may generate at the Airport. 

Nighttime Limitations Program - limiting the 
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 Comdorization - maintenance of 
runway heading flight tracks by departing jets 
until reaching altitudes above 4,000 feet. 

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

Several land use mitigation strategies will be 
undertaken: 

Mitigating Sirnificant Noise Imp@: 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; 

Brunelle 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 Soundoroofing: - 
Residences that were insulated prior to 1992 1, 
may need additional directional 
soundproofing to mitigate noise generated 

from new flight paths from the operation of 
the new runway. M a y  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 and 70 houses that were evaluated 
andlor 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. 

. . 
Acauisition in the Ao~roach T r a n m  . . 
& - 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.1' The FAA 
Memorandum provides funding eligibility for 
a box up to 5,000-foot long and 2,500-foot 
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 and a rectangular extension 
of the RPZ outward another 2,500 feet. The 
limit of coverage of the proposed approach 
and transitional areas are shown in Exhibit 
W.6-3. 

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, would be 
acquired. To the south, 71 single-family 
residential parcels and 6 apartment buildings 
(with 32 units) would be acquired. Only 
residential properties in the approach and 
transitional area would be acquired ~ - 
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 scquisition and relocation 
would be approximately $35 million. 

FAA Memorandum, Action: Land A~qUiSi t i~  - 
eligible Runway F'mktion, Object Fra Area aml 
Approach and Transitional zonks, dated April 30,1991. 
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As the probable impact of low flying aircraft 
would not be experienced until the opening 
of the proposed new parallel mnway, this 
option will receive further consideration 
during the forthcoming Sea-Tac Airport FAR 
Part 150 Update, which the Port anticipates 
undertaking during 19%. It is anticipated 
that during &he 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. 

(2) Water Onality 

The following stormwater management 
mitigation will be undertaken unless basin 
planning determines that other actions would 
mitigate the impacts of the proposed 
improvements: 

Provide stormwater detention for 
construction and operation of new 
on-site development. 
Stormwater q d t y  treatment would 
be provided with a combination 'of 
wet vaults and biofiltration swales. 
Design stomwater 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. 
To mitigate potential reductions in 
shallow groundwater recharge and 
incremental reductions in base flows 
in the creeks, inf~ltration facilities 
would be constructed where feasible. 
Maintain existing and proposed new 
stormwater facilities. 
The potential for using constructed 
aquifers within the nmway f a ,  as 
described in Appendix Q-C, should 
be further investigated. 
Tyee pond would be relocated and 
enlarged as patt of the SASA. 

Various mitigation requirements, as 
stipulated by federal, state, and 
applicable local laws, policies, and 
design standards, would be applicable to 
construction and operation of the 
proposed new parallel runway and 
landside development at the Airport. 

These requirements would be 
components of the proposed design and 
are expected to reduce potential impacts 
on surface water and groundwater 
quality. 

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 BMPs at construction sites, such 
as spill containment areas, phasing of 
construction activities (to minimize the 
amount of disturbed and ex@ areas), 
and conducting activities during the dry 
season (April thmugh September), also 
should prevent or reduce potential 
impacts on surface water and 
groundwater quality. 

Temporary and permanent terraces are 
recommended 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 tnursport of eroded materiais 
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 identie pollutants coming 
from the Airporf and to prevent and 
control potential operational impacts on 
surface and groundwater resources from 
industrial wastewater system (IWS) and 
storm drainage system (SDS) discharges. 

Specific plans required as part of 
compliance with the NPDES permit 
include: 

a stormwater pollution 
prevention plan (WPPP); 
a spill prevention, control and 
countermeasures plan (SPCCP); 
a construction erosion and 
sediment control plan for each 
project exposing more than 5 
acres of ground; 
a sludge characterization and 
treatment disposal plan; and 
a solid waste disposal plan. 
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Specific studies required as part of 
compliance with the WDES permit 
include: 

an engineering and treatability 
study of the IWS 
a vehicle washwater study 
annual stormwater monitoring 
reports 
whole effluent (both IWS and 
stormwater) toxicity studies 
a marine sediment monitoring 
study. 

Major elements of the SWPPP 
include: 

monitoring of base flow and 
stormwater runoff from the 
Airport outfalls; 
identifiiation and 
implementation of operational 
BMPs and applicable source 
control BMPs that do not require 
capital improvements (by 
December 31,1995); 
identification and 
implementation of BMPs 
requiring capital improvements 
(by June 30, 1997); 
development of a list of 
pollutants that would be present 
in stormwater and estimation of 
annual quantities of these 
pollutants in stormwater 
discharges; 
inspection of SDS periodically to 
ensure they are functioning 
propedy and that there are no 
illegal discharges (i.e., to the 
SDS); and 
modscation of the existing plan 
whenever there is an alteration of 
ahfield facilities or their design, 
construction, operation or 
maintenance, which causes the 
SWPPP to be less effective in 
controlling pollutants. 

The Stipulated Settlement Agreement and 
Agreed Order of Dismissal, which dismissed 
Ms. Brasher's, Normandy Park Community 
Club's, and the City of Des Moines' appeal of 
the Port's NPDES ~ermi t  contained the 
following provisions.- Components of the 
stipulated WDEs    en nit a ~ w d  settlement 
agkment expected to ddgate  potential 

operational impacts on water quality 
inc1ude:Z 

l '-. Creating a Monitoring Team, including 
representatives appointed by the 
appellants; 
Conducting at least two additional 
sampling events of permitted stormwater 
outfalls in 1995; 
Contributing funds to the Des Moines 
Creek Basin planning and visioning 
process; 
Developing a short-term monitoring plan 
in cooperation with the Monitoring Team 
to sample Miller Creek basin outfalls and 
the outfall from Lake Reba examining 
glycol, BOD TSS, flow, ammonia, and 
turbidity and develop appropriate 
responses, as neyssary, for any 
identified waterquality problems. 

Additional mitigation for potential 
operational impacts to surface water quality 
would be considered depending on the results 
of the stream monitoring study3 and the 
effects of Airport stormwater runoff on 
Miller and Des Moines Creeks. Monitoring 
of selected stations upstream and downstream 
of Airport outfalls to Miller and Des Moines 
Creeks is planned for this winter (95196). 
Potential additional mitigation that would 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 
moff .  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 

a Stipulated Senlemuu Agreement No. 94457, 
Washington Pollution Conhol Hearings Board, 1995. 

3 Stormwater Receiving Environntenf Moniwring Plan, 
Port of Seattle, August, 1995. 
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Moines Creek basins with local jurisdictions, 
including King County and the cities of Des 
Moines, Normandy Park, SeaTac, and 
Bwien. 

The Port of Seattle has initiated the wetland 
permitting process with the Seattle District of 
the Corps. The Corps is a cooperating 
agency in the preparation of this EIS. 
Additional coordination is anticipated with 
the Washington State Department of 
Ecology. It is anticipated that permits would 
be issued after approval of the Final 
Environmental Impact StaternentlRecord of 
Decision for the Master Plan Update actions 
and that no adverse impacts would occur on 
wetlands as a result of the Master Plan 
Update prior to issuance of the appropriate 
permits. 

Significant unavoidable adverse impacts will 
occur to wetlands as a result of 
implementation of the proposed 
improvements. These impacts include filling. 
gradiig, changes of hydrology, and removal 
of vegetation. The Port of Seattle will avoid 
adverse impacts where possible (e.g., use of 
off-site fill to avoid wetland impact in 
Borrow Area 8). will minimize impact by 
using Best Management Practices (BMP) 
during construction and operation of the 
proposed improvements. However, as is 
noted in Chapter IV, Section 23 
"Construction Impacts', the filling of on-site 
borrow sources could further minimize 
wetland impacts. 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, the Port of Seattle has 
selected a preferred wetland mitigation site in 
the lower Green River Valley. Mitigation for 
impacts on wetlands at the &port, $thin the 
watershed where the impacts may occur, is 
not feasible for three reasons: (1) the 
majority of the area surrormding the Airport 
is developed, and not enough land area exists 
in the watershed to create compe~~~atoty 
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 recornmen & - 
2) Y 'Wildlife Attractions On or Near Airports:' FAA Dmfi 

Y 

Advisory Cimulnr 15M2W w date. 

xxi 

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 W a n d  mitigation 
outside of the watmhed whtre these 
constraints do not exist. 

After investigating over 100 individual 
parcels, the Port has selected a site located 
within the City of Auburn for the 
development of the compensatory wetland 
mitigation. This site, located in Section 31, 
Township 22N. Range 5E. Willam&e 
Meridian in the Green River watershed, is a 
69 acre parcel of land slightly south of S. 
277th Street and east of Aubum Way. The 
undeveloped parcel has been fanned in the 
recent past, and 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 canarygrassdominated wetland 
was delineated at the site. The site is bound 
by a variety of land uses including agriculture 
to the north and south, undeveloped land, 
multi-family housing and a drive-in theater to 
the west; and the Grem River, patches of . 
riparian fmst, and undeveloped slopes to the 
east. A narrow strip of land alwg the 
western banks of the Green River is held by 
King County. In December 1995, the Port of 
Seattle gained ownership of the property 
following a bankruptcy proceeding by the 
previous owners. 

The Port of Seattle has coordinated with the 
Corps of Engineers concerning the proposed 
mitigation site and the plan included in this 
Final EIS. Appendix P contains a detailed 
mitigation plan for the wetland mitigation. 

Floodplain encroachment and flooding 
impacts in the Miller and Des Moines Creek 
basins resulting from the proposed 
improvements would be unlikely because of 
required mitigation. Mitigation will include 
adherence to flood~lain develoument 
standards and f l d w a y  managkment 
&ments of the FAA and Washimeton 
~ G t e  hpammnt of b b g y .  ~ompensa'iory 
mitigation is required by state law for any 
projmsed filling of lO(1year floodplain so as 
to achieve no net loss in flood storage 
capacity and to prevent an increased 'sk of 8 loss of human life or property damage.- 

- - 

Environmentally Semitive Areas - Flood Hazard Arear. 
Chapter 15.30210-250. City of ScaTac Municipal 
cook. 

Executive Summary 



Sea-Tac Airport Master Phn Update Final EIS 

Compensatory mitigation for floodplain 
impacts near the northwest comer of the 
proposed new parallel runway has been 
incorporated into the stream relocation design 
(Appendix P). The stream mitigation design, 
which was developed in cooperation with 
several resources agencies, including the US. 
Amy 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. 

As this Environmental Impact Statement 
demonstrates, no other practicable alternative 
exists other than completion of one of the 
proposed Master Plan Update alternatives. 
Significant floodplain encroachment would 
be unlikely as a result of the "With Project" 
alternatives due to strict mitigation 
requirements which would be adhered to 
under any of the alternatives. 

Storm flow modeling based on conceptual 
stormwater detention facilities and using 
these design storms indicates no iacreaSe in 
peak flow rates and little risk of flooding 
from the proposed Master Plan Update 
alternatives. Preliminary compensatory 
floodplain replacement designs for floodplain 
encroachment in the Miller Creek basin for 
the 8,5004 runway length, demonstrating no 
net loss of flood storage capacity, are 
presented in Appendix P. 

(4) Air Ouality 

The proposed landside improvements 
included in the "With Project" alternatives- 
improved terminal facilities and public and 
employee parking-would result in changing 
vehicular traffic movement and patterns in 
the immediate airport area For the Preferred 
Alternative, (Alternative 3), the majority of 
employee parking within the terminal area 
shifts to a new lot located north of SR 518, 
reducing congestion and pollutant 
concentrations. 

The analysis contained in this document 
represents a worst case evaluation. Thus, the 
Port of Seattle will conduct an air monitoring 
program at two roadway intersections to 
determine if such exceedances would occur. 
If such exceedances are found, the Port of 
Seattle will undertake appropriate action such 
as those identifed below. 

(A) Mitigation for International Blvd. and 
South 170tb Street 4 

The Preferred Alternative increases pollutant \ 

concentrations over the Do-Nothing 
alternative at this intersection. This is due 
primarily to changes in how airport-related 
tfic would access the Airport in the future. 
The mitigation measures include the addition 
of an additional northbound left-turn lane (2 
total); the consauction of high capacity 
right-tun lanes in the southbound and 
eastbound directions; and the construction of 
a westbound right-turn lane. These 
improvements would occur by 2010 when 
relief would be needed to substantially 
decrease the time vehicles idle at this 
intersection. By 2020. an additional lane 
along International Boulevard (SR 99) would 
also be added 

(B) Mitigation for International Blvd. and 
South 160th Street 

The Preferred Alternative increases pollutant 
concentrations over the Do-Nothing 
alternative at this intersection. Pollutant 
concentrations at this intersection are only 
marginally higher by the year 2020. 
Mitigation measures proposed would include 
adding an additional southbound left-tum 
lane (2 total); and improvements to the 
westbound right-turn lane. These 
improvements would occur by 2010. An 
additional lane along International Boulevard 
(SR 99) would be needed by 2020 to provide 
additional relief at this intersection. 

(C) Additional Initiatives For Reducing 
Air Pollutants within the Aimort Area 

The Port of Seattle continues to support the 
air quality initiatives which have been 
enacted in the Puget Sound Region to 
improve air quality. The Port of Seattle 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 
rigorously monitor access and idling by 
taxi's, limousines, and buses within the 
terminal area 

The Port of Seattle has supported a trip 
reduction strategy which has several 
components: employee shuttle bus service to 
remote public and employee parking to 
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reduce vehicle trips in the terminal area; 
regional light-rail transit system; limiting 
passenger dropoff and pickup, and providing 
short-term parking alternatives. 

Additional actions that could fufurther reduce 
air pollutant concentrations at Sea-Tac: 

0 Financial disincentives for single 
occupancy driving to the Airport 
+ Raise short-term parking rates 
+ Imvlement toll system on the 

ai* roadway 6ith lower fees for 
High Occupancy Vehicles (HOV). 

0 Convenience di~incentiv~nccntives: 
+ Development of remote Park'n'Fly 

operations 
+ Require private autos to use third 

floor plaza instead of terminal 
curbfront 

+ Require use of altcmative fuels by 
courtesy vehicles 

Improved airport access roads that 
attract users off the arm arterials (i.e.. 
South Access Road). 

(5) Surface Tranmrtation 

Mitigation is proposed for each adverse 
impact that would occur with each "With 
Pmject" alternative (Alternatives 2.3, and 4). 
An adverse impact is defined as a significant 
degradation in level of service (reducing the 
level of service) compared to the %Notkg 
alternative. In d cases the proposed 
mitigation measures will be sufficient to 
alleviate the significant adverse impact 
caused by proposed Airpit improvements. 

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 coo tive planning with State 
and local offkia IP" s 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 Altemative: 

International Boulevard (State Route 
99) and South 160th Street - For the 
year 2010 only minor improvements to 
the intersection are necessary (dual 
southbound left-turn lanes, 
improvements to the westbound right- 
turn lane). These improvements are 
not sufficient for the year 2020 traffic 
levels due to the significant amount of 
regional traffic on International 
Boulevard (State Route 99). For the 
year 2020, the International Boulevard 
(State Route 99) corridor would need 
to be improved to provide additional 
capacity (i.e. seven lanes plus HOV 
treatments). The Port of Seattle would 
be responsible for a pro-rata 
contribution towards the proposed 
improvements at this intersection. 

0 International Boulevard (State Route 
99) and South 170th Street - For the 
year 2010 only minor improvements to 
the intemction are necessary (dual 
northbound left-turn lanes, high- 
capacity right-- lanes in the 
southbound and eastbound d i i o n s ,  
westbound right-turn h e .  These 
improvements would not be sufficient 
for the year 2020 due to the significant 
amount of regional traffic on 
International Boulevard (State Route 
99). For the year 2020, the 
International Boulevard (State Route 
99) corridor would need to be 
improved to provide additional 
capacity (i.e. seven lanes plus HOV 
treatments). The Port of Scattle would 
be responsible for a pro-rata 
contribution towards the proposed 
improvements at this intersdon. 

Air Cargo Road and Southbound 
Airport Expressway Ramps; Air Cargo 
Road and South 170th Street; 
Northbound Airport Expressway 
Ramps and South 170th Street - These 
three intersections would require 
signalition by the year 2010. 
However, the construction of the North 
Unit Terminal would eliminate these 
three intersections by the year 2010. 
Therefore, temporary signals should be 
installed when the signal warrants are 
satisfied in ordcr to provide adequate 
intersection control until the North 

North Unit Terminal Alternative (With Unit Terminal is constructed. The Port 
State Route 509) of Seattle would only be responsible 

for a p r a t a  contribution towards the 
The following mitigation possibilities have installation of the temporary signals 
been identified: due to the signifcant amount of 
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regional pass-through traffic utilizing 
the Airport Expressway at this 
interchange area. 

Northbound Interstate 405 On-Ramp 
from Southbound Interstate 5 - 
Eastbound State Route 518/ 
Northbound Interstate 405 should be 
widened to two lanes through the 
interchange. This additional lane could 
then be dropped at the State Route 181 
Off-Ramp located down-stream. The 
Port of Seattle would only be 
responsible for a pro-rata .contribution 
towards the proposed improvements at 
this interchange. 

North Unit Terminal Alternative Without 
State Route 509) 

0 

International Boulevard (State Route 
99) and South 160th Street - The 
impacts and possible mitigation 
measures are the same for this scenario 
as with SR 509. The Port of Seattle 
would be responsible for a pro-rata 
contribution towards the proposed 
improvements at this intersection. 

International Boulevard (State Route 
99) and South 170th Street - The 
impacts and possible mitigation 
measures are the same for this scenario 
as with SR 509. The Port of Seattle 
would be responsible for a pro-rata 
contribution towards the proposed 
improvements at this intersection. 

International Boulevard (State Route 
99) and South 188th Street - This 
intersection would require the 
construction of an urban interchange to 
meet the City of SeaTac's adopted 
level of service standard. With this 
type of improvement it would also be 
possible to incorporate a fly-over ramp 
design for the Airport South Access. 
The Port of Seattle would be 
responsible for a pm-rata contribution 
towards the proposed improvements at 
this intersection. 

International Boulevard (State Route 
99) and South 200th Street - These 
include the following: providing 
additional capacity along the 
International Boulevard (State Route 
99) conidor (i.e. seven lanes plus HOV 
treatments); providing additional 
capacity along the South 200th Street 
corridor (i.e. seven lanes); dual left- 
turn lanes in the southbound, 

eastbound, and westbound directions; 
and a westbound right-turn lane. The 
Port of Seattle would be responsible for 
a pro-rata contribution towards the 

t 
proposed improvements at this 
intersection. 

28th124th Avenue South and South 
200th Street - Only minor 
improvements to this intersection 
would be required (dual westbound 
left-tum lanes, eastbound right-turn 
lane, re-striping the northbound 
approach to provide one left-turn, one 
through, and two right-turn lanes). The 
Port of Seattle would be responsible for 
a pro-rata contribution towards the 
proposed improvements at this 
intersection. 

Military Road South and South 200th 
Street/Southbound Interstate 5 Ramps - 
Only minor improvements to this 
intersection would be required (dual 
northbound left-turn lanes, two 
eastbound through lanes). The Port of 
Seattle would be responsible for a pro- 
rata contribution towards the proposed 
improvements at this intersection. 

Military Road South and Northbound 
Interstate 5 Ramps - Only minor 
improvements to this intersection 
would be required (widening the 

(. 
eastbound approach to provide one left- 
turn and one right-turn lane, and 
providing a southbound right-tum 
phase overlap). The Port of Seattle 
would be responsible for a pro-rata 
contribution towards the proposed 
improvements at this intersection. 

Air Cargo Road and Southbound 
Airport Expressway Ramps; Air Cargo 
Road and South 170th Street; 
Northbound Airport Expressway 
Ramps and South 170th Street - These 
three intersections would require 
s igna l ion  by the year 2010 without 
SR 509. However, the construction of 
the North Unit Terminal would 
eliminate these three intersections by 
the year 2010. Therefore, temporary 
signals should be installed when the 
signal warrants are satisfied in order to 
provide adequate intersection control 
until the North Unit Terminal is 
constructed. The Port of Seattle would 
only be responsible for a pro-rata 
contribution towards the installation of 
the temporary signals due to the 
significant amount of regional pass- C 
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through traffic utilizing the Airport 
-1 Expressway at this interchange area. 
I Northbound Interstate 405 On-Ramp 

from Southbound Interstate 5 - The 
impacts and proposed mitigation 
measures are the same for this scenario 
as with SR 509. The Port of Seattle 
would be responsible for a pro-rata 
contribution towards the proposed 
improvements at this interchange. 

(6) Earth 
An Erosion and Sedimentation Control Plan, 
including measures specific to site 
conditions, will be designed and implemented 
to minimize erosion and sedimentation levels. 
The plan would include elements for site 
stabilization, slope and drainageway 
protection, d i n t  retention, and dust 
control on haul routes and borrow sites. 

As stated in Chapter IV, Section 2 "Land 
Use, the application and implementation of 
City of SeaTac regulatory provisions to the 
Master Plan Update improvements is 
currently the subject of negotiation through 
interlocal processes between the Port and 
City. If applicable, as determined from the 
result of the interlocal negotiation process 
between the Port of Seattle and the City of 
SeaTac (not expected prior to issuance of the 
Final EIS), the City of SeaTac 
Environmentally Sensitive Areas Ordinances 
allow alterations to seismic hazard ateas only 
if (1) sitespecific subsurface investigations 
show the site is not a seismic hazard or (2) 
mitigation is implemented that renders the 
proposed development as safe as if it were 
not located in a seismic hazard area.@ Two 
seismic hazards occur on the site of the new 
parallel mnway in relatively small areas of 
loose, shallow sediment. During mnway 
construction, this sediment would be 
removed and repIaced with compacted fiII. If 
future subsurface investigations verify the 
occurrence of seismic hazards on B m w  
Source Areas 1.5, and 8, special measures to 
maintain cut slope stability during excavation 
in these areas may be required. 

A landscaping plan will be developed for 
areas of excavation and construction. For the 
borrow source areas, the landscaping plan 
could include recontowing, seeding, and 
planting of r ree~  and shmbs. Potential 

h mitigation measures for aesthetic impacts of 

.I 
@ Environmentally Sensifive Areas Ordinance, City 

of SeaTac, 1994. 

the proposed new runway are included in 
Chapter IV, Section 24 "Aesthetics and 
Urban Design" of this Final EIS. 

(7) Construction Imvacts 

Although no surface transportation 
congestion mitigation is required, the 
following measures are identified to 
minimize construction related surface 
transportation impacts: 

1. Develop a Construction and Earthwork 
Management Plan. The Plan would 
designate prefemd haul routes and 
specific conditions such as hours of 
operations, traffic control changes, and 
route mitigation. Depending upon the 
selected contractor(s) had routes, such 
controls could include: 

Provisions that restrict truck traffic 
during AM and PM peak periods. 

Contract provisions which would 
require the contractor to cover all 
loads to reduce debris and dust loss 
from the transport activities and to 
provide for street cleaning and 
pavement repairs during the 
construction process. 

2. Consider acquiring material rights to the 
Maury Island sites. Use of Site #14 and 
the Maury Island King County Park 
(consistent with the development of the 
park and if permits can be obtained) 
would limit the affected routes to SR 
509, which could handle additional truck 
traffic throughout the day without 
significant impacts on levels of service. 

Because of the social disruption that would 
occur in the general vicinity of the proposed 
new runway construction, a construction 
mitigation acquisition will be implemented. 
This acquisition includes about 70 residential 
and commercial urnperties located east of 
Des Moines ~ern6rkd Drive between SR 509 
and SR 518. 

To minimize the fugitive dust transport, 
unpaved -roads and inactive poaions 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. 
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CHAPTER I 

PROJECT BACKGROUND AND 
PURPOSE AND NEED 

1. BACKGROUND 

Seattle-Tacoma International Airport (Sea-Tac 
Airport) is the primary air transportation hub of 
Washington State and the Northwestern United 
States. The Airport is located within King 
County and the City of SeaTac, about 12 miles 
south of downtown Seattle and about 20 miles 
north of Tacoma. Airport property consists of 
about 2,500 acres of land. 

As of August 1995, service was provided by 
approximately 54 airlines. Scheduled passenger 
service is provided at Sea-Tac by 10 major 
airlines.1' In addition, 14 all-cargo carriers have 
scheduled service at the Airport. Non-stop air 
service is provided to 44 cities nationwide and to 
the international cities of Copenhagen, London, 
Seoul, Tokyo, Hong Kong, Taipei, Shanghai, 
Osaka, Vancouver, and Victoria. Sea-Tac 

) 
Airport is the 21 st busiest airport in the country, 
as measured by total passengers. It is also the 8th 
largest international air gateway to Europe and 
Asia, and the 18th busiest cargo airport. 

Sea-Tac Airport is the primary commercial 
service airport for the Pacific Northwest and is 
the only airport which provides primary 
scheduled commercial air carrier service in the 
four-county Central Puget Sound area, which 
consists of King, Pierce, Snohomish, and Kitsap 
counties. Exhibit 1-1 shows the location of Sea- 
Tac Airport relative to the Puget Sound Region 
(referred to as "Region"). 

On a per-capita basis, Washington State conducts 
more international trade than any other state. 
Washington State is the fourth largest exporter in 
the nation, behind California, Texas and New 
York. Top air exports include automatic data 
processing equipment, measuring instruments, 
aircraft parts, and engines. 

l' As of year end 1993, Major Air Carriers, as defined by 
the US. Department of Transportation, include: America 
West, American, Continental, Delta, Federal Express, 
Northwest, Southwest, Transworld, United, and US Air. 
A major airline is one with an annual revenue in excess 
of $1 billion. 

EXHIBIT 1-1 

Seattle-Tacoma Airport Location Map 

(I) Aimort Management 

Seattle-Tacoma International Airport is 
operated by the Port of Seattle (also referred 
to as "The Port"), a municipal corporation of 
the State of Washington. The policies of the 
Port are established by a five member 
Commission, elected at large by the voters of 
King County for four-year terms. The 
policies enacted by the Commission are 
implemented by the Port's Executive Officer, 
administrative, and operations staff. The 
operations and taxation boundaries of the 
Port coincide with the geographic boundaries 
of King County. The Port finances its 
operations and capital improvements at Sea- 
Tac Airport through the collection of revenue 
from leases, rentals and other charges to 
airlines, and other users of Port facilities and 
services. The Port has the authority to levy 
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real property taxes, but, no such property tax 
revenue has been used for Sea-Tac Airport in 
over 20 years. 

The Puget Sound Region has been a focal 
point for aviation since the first Boeing 
aircraft was built in 1916. In 1928, King 
County built the area's first commercial 
airport (Boeing Field - now known as King 
County International Airport). In January of 
194 1, with Boeing Field overcrowded and the 
area in need of additional commercial and 
military aviation facilities, the Aviation 
Committee of the Seattle Chamber identified 
the need for another major airport and 
immediately started considering possible 
sites. By mid-February 1942, two suitable 
sites had been found (Bow Lake and Lake 
Sammamish). With the City of Seattle and 
King County unable to serve as sponsors, the 
Port of Seattle was requested to serve as 
airport sponsor. 

When the Chamber approached the Port of 
Seattle concerning sponsorship of the airport, 
the Port initially rejected the opportunity. 
However, based on the desires of more than 
100 r le, labor and service organizations in 
the I. rion, the Seattle Chamber passed a 
resolut~on requesting the Port operate and 
manage the new airport.8 The Port acquired 
906 acres of land, and in 1943 officially 
broke ground on the new airport. The land 
originally contained a horse riding academy, 
two rabbitries, a frog farm, a mushroom farm, 
a dog kennel and 50 homes. 

At its opening, the Airport consisted of 4 
runways - a main runway (6,100 feet long) 
was oriented northhouth, with crosswind 
runways in the eastfwest, southeast/northwest 
and southwest1 northeast directions. As earlv 
as June of 1956, the Port of Seattle beg& 
preparing for the jet age by extending the 
main runway. During the 1960s and 70s, 
extensive additions and improvements were 
made to the passenger terminal. From 1967 
to 1973, Sea-Tac underwent notable change 
with the completion of the second parallel 
runway, north and south satellite terminals, 
the passenger subway, the north airport 
access freeway, and an eight story parking 
garage. During this time, the Airport 
roadways were separated into upper and 

lower levels for departing and arriving 
passengers. 

In 1976, the Port of Seattle and King County 
adopted the Sea-Tac/Communities Plan to 
guide development of the Airport and 
surrounding unincorporated King County 
neighborhoods. Included was the first major 
off-airport land acquisition program in the 
country designed to reduce the impact of jet 
aircraft noise on the community. The plan 
was updated in 1985 when the Port adopted 
the Noise Remedy Program, a $140 million 
program to expand land acquisition and noise 
insulation of homes, and to give home-selling 
assistance to those most affected by aircraft 
noise. 

By 1984, 26 carriers served Sea-Tac, an 
increase from 12 carriers prior to airline 
deregulation in 1979. In 1985, the Port 
completed an update of the Sea-Tac Airport 
Master Plan. Many of this plan's 
recommendations were implemented through 
the 1980s and early 1990s. 

The inability of existing airfield facilities to 
accommodate traffic into the 21st century 
was first recognized in the mid-1980s when 
the Port completed the Comprehensive 
Planning Review & Airspace Update Study. 
The purpose of the Study was to assess the 
validity of previous plans developed for Sea- 
Tac in light of air travel growth and other 
changing conditions at the Airport. While 
previous plans had not indicated a need for 
new runway capacity, this new study showed 
that the existing runway system would not be 
capable of serving the increased demand past 
the year 2000. 

In 1989, the Federal Aviation Administration 
(FAA) initiated an Airport Capacity 
Enhancement Study for Seattle-Tacoma 
International Airport. This study found that 
48,000 hours of aircraft delay were incurred, 
costing aircraft operators $69 million 
annually in 1989 with 335,259 operations. 
The primary cause of delay was found to be 
poor weather which reduces operational 
capacity from 98 to 55 operation& per hour. 
This reduction in capacity is a result of the 
close spacing between the two parallel 
runways. Exhibit 1-2 shows the general 
layout of the Airport. 

2 "Port Backing of Field Requested", Seattle Times. 
March 3, 1942. 

Y Total aircraft operations are the sum of the landings and 
takeoffs. 
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(3) Regional Air~ort Planning 

Both the 1988 Sea-Tac Airport 
Comprehensive Planning Review and the 
1988 Puget Sound Council of Governments 
(since renamed Puget Sound Regional 
Council - PSRC) Regional Airport System 
Plan (RASP) concluded that the existing two 
runways at Sea-Tac would not be adequate to 
meet regional air travel needs beyond the 
year 2000. As a result, the Port of Seattle 
and the PSCOG entered into an interlocal 
agreement to co-sponsor a process to identify 
a long-term solution to the Puget Sound 
Region's air transportation needs. The blue- 
ribbon panel, known as the Puget Sound Air 
Transportation Committee (PSATC) 
conducted the effort known as the Flight Plan 
Study. Based ,n the two and a half year 
effort which exxined ways to accommodate 
demand, the Flight Plan Study recommended 
a multiple airport system that included a new 
runway at Sea-Tac Airport. Two 
supplemental airports were recommended: 
Paine Field in Snohomish County (located 
north of the Airport), and another airport to 
be located somewhere in Pierce County 
(south of King County). 

In November 1992, based on the Flight Plan 
Study, the Port of Seattle passed Port 
Resolution (No. 3 125) mandating: 

"SECTION 1: (a) .... the Port of Seattle adopts the 
portions of the PSATC (Puget Sound Air 
Transportation Committee) recommendations, dated 
June 17, 1992, that directly pertain to addi:~; a 
dependent runway at Sea-Tac Internatl~ial Airport to 
improve the all-weather capacity anc lfety of the 
airfield. In addition, the Port of Seam Commission 
calls for the remainder of the regional solution to 
include a reconsideration of a fast rail system linking 
Portland, OR and Vancouver, B.C. airports and central 
business districts together with the diversion of all 
cargo only carriers to an alternative airport site as well 
as the multiple airport system recommended by the 
PSATC." 

Chapter I1 of this Environmental Impact 
Statement addresses the alternatives 
identified by the Port resolution. Also in 
response to the Flight Plan Study and 
additional study, the PSRC General 
Assembly adopted Resolution No. A-93-03 in 
April 1993 to amend the RASP. This 
resolution establishes three conditions for 
proceeding with a third runway at Sea-Tac: 
(1) the feasibility of a major supplemental 
airport, and whether it could be put into 
service in time to eliminate the need for a 
third runway; (2) implementation of noise 

reduction objectives; and (3) feasible demand 
and system management actions. The PSRC 
resolution states: 

" ... That the region should pursue vigorously, as the 
preferred alternative, a major supplemental airport and a 
third runway at Sea-Tac. 

The major supplemental airport should be located 
in the four-county area within a reasonable travel 
time from significant markets in the region. 

The third runway shall be authorized by April 1, 
1996: 

a. Unless shown through an environmental 
assessment, which will include financial and 
market feasibility studies, that a supplemental 
site is feasible and can eliminate the need for 
the third runway; and 

b. After demand management and system 
management programs are pursued and 
achieved or determined not to be feasible, 
based on independent evaluation; and 

c. When noise reduction performance objectives 
are scheduled, pursued and achieved based on 
independent evaluation and based on 
measurement of real noise impacts. 

The Regional Council requests consideration by 
the Federal Aviation Administration of modifying 
the Four-Post Plan to reduce noise impacts, and 
the related impacts on regional military air traffic. 

Evaluation of the major supplemental airport shall 
be accomplished in cooperation with the state of 
Washington. 

Proceed immediately to conduct site-specific 
studies, including an environmental impact 
statement on a Sea-Tac third runway. 

Eliminate small supplemental airports, including 
Paine Field, as a preferred alternative." 

In response to the requirement in A-93-03 for 
independent evaluation of demand/system 
management and noise reduction action for 
Sea-Tac, the Executive Board established an 
Expert Arbitration Panel to make decisions in 
these areas binding upon the Regional 
Council. Copies of these resolutions are 
located in Appendix A. 

In response to the recommendations of the 
Flight Plan and subsequent PSRC Resolution 
A-93-03, the PSRC undertook a study of the 
feasibility of a major supplemental airport -- 
which became known as the Major 
Supplemental Airport (MSA) study. The 
MSA was envisioned to be conducted in two 
phases: MSA Phase I to identify feasible 
sites, and MSA Phase I1 to prepare a site plan 
for the feasible sites. MSA Phase I consisted 
of an exhaustive examination of new airport 
sites and narrowed the site evaluation to three 
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general locations (Arlington, Marysville and 
i Tanwax Lake). However, MSA Phase I1 was 

not initiated as a result of the PSRC 
Executive Board Resolution EB-94- 
0 l (adopted in October 1994): 

"WHEREAS, regional studies completed by the Puget 
Sound Air Transportation Committee, the Washington 
State Air Transportation Comminee, and the Puget 
Sound Regional Council (PSRC) have clearly identified 
a near term air transportation capacity problem at Sea- 
Tac International Airpo& and concluded that the 
addition of a third all-weather runway at Sea-Tac would 
provide adequate capacity for the region through the 
year 2030; and .... WHEREAS, the Executive Board 
concludes thal there are no f k b l e  sites for a nrajor 
supplemental a i p H  within the four-mu* region 
and that confitwed cramination of any local site will 
prolong community anxie!y while eroding the 
credibiliw of regional governance; and.....NOW, 
THEREFORE BE IT RESOLVED, that the Executive 
Board further clarifies that the "Resolution A-93-03: 
Implementation Steps" adopted by the Executive Board 
allow the Executive Board to determine whether the 
Regional Council should go forward with additional 
supplemental airport studies and pursuant to that 
authority, the Executive Board determines that further 
studies should not be undertaken. BE IT FURTHER 
RESOLVED, that the decision of the Eveutive Board 
of the Pug& Sound Regional Council is to a f l m  the 
General Assembly's approval of a third mmuqy for 
Sea-Tac, provided the project meets the independent 
evaluation of the noise and demand management 
conditions set out in Resolution A-93-03, and satisfies 
the environmental impact review process. FURTHER, 
the Executive Board recommends that the Region work 
with the State to enact legislation allowing for 
substantial and equitable incentives and compensation 
for communities impacted by the proximity of essential 
public facilities. (Emphasis added) 

With regards to the Washington State 
Environmental Policy Act (SEPA) 
requirements, this Environmental Impact 
Statement for the Master Plan Update is the 
second step of a phased environmental 
review process that began with the 
publication of the EIS accompanying the 
1992 report of the PSATC (referred to as the 
Flight Plan EIS). The Flight Plan EIS, along 
with extensive studies conducted by the 
PSATC, analyzed potential environmental 
impacts of a wide range of alternatives for 
meeting future air transportation demand. 
The Flight Plan EIS, as a prograrnmaticlnon- 
project EIS, examined alternative sites and 
configurations for new or expanded airports 
(including Sea-Tac), along with demand 
management techniques, rail and other 
ground transportation, and technological 
alternatives to limit the number of flight 
operations and encourage alternatives to air 
travel. The Flight Plan EIS and related 

materials are listed and described, and their 
locations are identified, in Appendix B. 

Following publication of the Flight Plan EIS 
and related materials, and based on 
information in that EIS and elsewhere, the 
PSRC and Port directed the focus of 
additional studies and environmental review 
to development of a new runway and 
associated facilities at Sea-Tac. With regard 
to its SEPA responsibilities, therefore, the 
Port has prepared this EIS as a Phase I1 
project-level EIS, focusing on alternative 
configurations for new and expanded 
facilities at Sea-Tac. 

Similar to SEPA's requirements, NEPA and 
other federal statutes and regulations require 
the FAA to consider alternative courses of 
action to accomplish its objectives. In 
response to this requirement, as well as the 
requirements of SEPA, the Flight Plan EIS 
and related materials listed in Appendix B are 
hereby incorporated by reference into this 
EIS. Copies of these documents are available 
for public review as indicated in Appendix B. 
In addition, information regarding the 
alternatives considered by the FAA and the 
Port is presented in Chapter II. 

2. AVIATION DEMAND FORECASTS 

The rate of air transportation passenger growth at 
Sea-Tac has outpaced the national rate over the 
last four decades. Much of this has been a 
function of tremendous population growth in the 
Puget Sound Region during the same period. The 
annual rate of population and economic growth in 
the Region during the 1980s, 70s, 60s and 50s 
was nearly double that of the nation. 

(1) Population and Emplovment 

In developing VISION 2020, the 
Metropolitan Planning Organization (Puget 
Sound Regional Council - PSRC) has 
published its regional travel characteristics 
and socio-economic assumptions for years 
through 2020. Sea-Tac Airport is generally 
considered to serve the four-county Central 
Puget Sound Region (consisting of King, 
Kitsap, Pierce, and Snohomish counties). To 
ensure compatibility with the regional 
planning process, this Environmental Impact 
Statement has used the PSRC's most recent 
estimates of current and future population, 
employment, travel, and congestion. 
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In 1993, the Region had a population of 2.95 
million and employed 1.58 million persons. 
The past and future population and 
employment levels developed by the PSRC 
are listed in Table 1-1. 

TABLE 1-1 

Population and Employment 
of the Puget Sound Region 

1.5 1 million 605,900 
1.94 million 803,800 
2.24 million 1,112,500 
2.75 million 1,562,500 

3.28 million 1,876,000 
3.65 million 2,131,800 
4.14 million 2,265,700 

Source: PSRC STEP 94 and Mefropolitan Transportation 
Plan Technical Report: MTP-12, September, 1994. 

The population of the Region has nearly 
doubled between 1960 and 1990. While the 
growth rate is anticipated to slow, the 1.4 
million new residents that are forecast by 
year 2020 is greater than the growth that 
occurred between 1960 and 1990 (1.2 
million). Between 1960 and 1990, net in- 
migration (people moving from outside the 
Region to the four counties), averaged 57 
percent of the annual population change over 
the period. Because the Region is a major 
employment center, migration into this area 
has been primarily for economic reasons 
(such as better jobs or business 
opportunities). 

Population and employment growth of the 
Puget Sound Region has and will likely 
continue to outpace the national average. 
Between 1960 and 1990, the population of 
the United States grew at an average annual 
growth rate of 1.08 percent. In contrast, the 
population of the Puget Sound Region grew 
at a rate of 2.0 percent. The population of the 
United States is expected to grow at an 
average annual rate of 0.86 percent between 
1990 and 2020, while the Puget Sound 
Region is forecast to grow at a rate of 1.4 
percent, nearly double the national average. 
During the 30 year period, the U.S. civilian 
labor force grew at an average annual growth 
rate of 1.1 percent - while the Puget Sound 
Region experienced a 3.2 percent growth. 

Three Fortune 500 manufacturing companies 
are headquartered in the Puget Sound Region: 
Boeing (aircraft), PACCAR (diesel trucks), 
and Weyerhaeuser (forest products). A 
number of Fortune 500 service companies are 
headquartered in the Region: Airborne 
Freight, Alaska Airlines, Costco Wholesale, 
Microsoft, Nordstrom, Safeco Financial, 
Univar, and Washington Mutual Savings and 
Loan Association. Although the Region's 
economic base is strong, it is highly 
concentrated in the aerospace industry. In the 
past, employment in the Puget Sound Region 
fluctuated by a much wider magnitude than 
that of the nation, due in large part to the 
cyclical swings of the aerospace industry. In 
1992, aerospace accounted for 7 percent of 
total jobs or 44 percent of the total 
manufacturing sector jobs of the Region. 
Since the early 1970s, the Region has 
experienced a fast growth in service and trade 
sectors, paralleling the trends observed 
throughout the country. 

The Region's economy is made up of two 
categories of industries: the basic sector, 
which exports goods and services outside the 
Region, and the non-basic sector, which 
produces goods and services consumed 
within the local economy. Growth in basic 
sector employers is critical for generating 
new employment, income, and sales by 
injecting new funds into the local economy. 
Exports of consumer and business services, 
and of goods sold through wholesalers 
located within the Region, are traded to 
outside communities through distribution 
channels in the Central Puget Sound Region. 
Forest products, pulp, paper, aircraft, ships, 
and seafood products are recognized as the 
traditional components of the Region's 
economic base. Services such as 
transportation, engineering, and finance are 
also exported and thus considered base 
industries. In addition, an increasing share of 
software and durable goods are exported, 
making these industries significant 
contributors to the economic base. 

The PSRC's forecast recognizes that the 
future regional economic performance will 
probably depend considerably upon the 
prospects of certain trade and service 
industries. Manufacturing is expected to 
remain rather constant through 2020. Trade 
and service industries are expected to be the 
main growth sectors in the future, with 
annual growth rates of 1.6 and 2.2 percent 
respectively through the year 2020. By 2020, 
56 percent of the forecast total employment 
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in the Region will be in the trade and service 
1 sectors. 

(2) Aviation Demand 

In assessing aviation traffic and demand, the 
following terms are used: 

0 Passengers - the sum of enplanements 
and deplanements; 
Enplaned Passengers - passengers 
boarding aircraft that will be departing an 
airport. Enplanements are approximately 
half of total passengers; and 
Operation - An aircraft arrival or 
departure from an airport. 

Exhibit 1-3 lists annual enplaned passengers 
and total aircraft operations between 1964 
and 1993 at Sea-Tac. As is shown, the 
number of enplaned passengers nearly tripled 
between 1960 and 1970, and doubled in the 
10 years between 1970 and 1980. Enplaned 
passenger levels doubled again between 1980 
and 1993. Enplaned passengers grew from 
nearly 2.4 million in 1970 to approximately 
9.4 million in 1993. 

While passenger demand grew 299 percent 
between 1970 and 1993. aircraft o~erations 
grew at a much slower rate - 125 over 
the same period. Commuter operations 
during this period grew at the fastest rate, 
significantly increasing the percentage of 
smaller aircraft operating at Sea-Tac. 
Commuter operations peaked in 1990 and 
have declined slightly. In 1970, commuter 
operations represented 4 percent of total 
airport operations. By 1990, commuters 
represented 42 percent of total operations, 
declining to 38 percent in 1993. Because of 
the smaller aircraft used by these carriers, 
commuter passengers only represent about 7 
percent of total passengers in 1993. 

During the 1990s, national air travel growth 
slowed radically. Aircraft operations have 
declined or stayed relatively constant from 
year to year as a result of airline 
consolidation in response to declining 
financial conditions and reduced nation-wide 
passenger traffic. During the first four years 
of the 1990s, the lethargy of both the U.S. 
and world economies have presented the U.S. 
aviation industry with a series of challenges. 
Economic growth averaged less than 0.5 
percent annually. As a result of a slowing 
world economy and increased airline 
competition, the airlines lost more than $10 
billion (more than the total profit earned by 
the industry since the initiation of 
commercial passenger service). 

This combination of slow traffic growth and 
record financial losses that occurred in the 
late 1980s and early 1990s resulted in the 
liquidation of four major airlines: Eastern, 
Pan American, Midway (which did not 
operate at Sea-Tac), and Braniff. Three 
carriers (America West, Continental, and 
Transworld Airlines) entered into Chapter 11 
bankruptcy; while all three have emerged 
from bankruptcy, their operating 
characteristics have been substantially 
altered. 

The slowing of national passenger growth 
that has occurred since 1987 has not been 
experienced at Sea-Tac, (shown in Exhibit I- 
3. In 1970, Sea-Tac enplaned about 1.3 
percent of the total U.S. enplanements. By 
1987, this had grown to 1.5 percent. 
However, by 1993, Sea-Tac had grown to 
accommodate 1.8 percent of U.S. 
enplanements. While aircraft operations 
fluctuated in recent years, enplaned 
passengers have continued to increase each 
year. 

EXHIBIT 1-3 
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The following summarizes the number of 
passengers and aircraft operations by the 10 
busiest camers serving Sea-Tac Airport in 
1993: 

Airline 
Horizon 
United 
Alaska 
Delta 
Northwest 
American 
Harbor 
Morris Air 
MarkAir 
Continental 

1993 ActiviQ 
Passengers Landings 

1,715,242 40,697 
3,864,779 34,346 
3,575,849 24,437 
1,470,668 8,089 
1,911,565 7,239 
1,328,787 6,753 

NA 5,081 
959,259 4,565 
557,604 3,757 
676,960 3,495 

As was noted earlier, Sea-Tac is the 18th 
busiest cargo airport in the United States. Air 
cargo consists of freight and mail and is 
handled by a variety of airline types: cargo 
carried in the cargo section of commercial 
passenger aircraft, integrated express carriers, 
dedicated cargo airlines, overseas passenger 
airlines, regional and charter airlines. 

In 1991, 58 percent of the Sea-Tac air cargo 
was carried by major, U.S., foreign flag or 
regional passenger airlines. In 1993, 46 
percent of the cargo shipped through Sea-Tac 
was carried in passenger aircraft. 

In 1970, 130,000 metric tons of cargo were 
transported in and out of Sea-Tac. By 1993, 
the cargo tonnage had grown to 382,000 tons, 
nearly tripling the levels of 1970. In 1993, 65 
percent of the cargo transported from Sea- 
Tac Airport was destined to continental US 
markets, 10 percent to Alaska, 11 percent to 
Europe, 9 percent to Asia and 4 percent to 
Hawaii. 

1. Master Plan U ~ d a t e  Forecasts 

In April 1994, the Port of Seattle 
completed an update of earlier forecasts 
for Sea-Tac Airport as part of the Master 
Plan Update. Table 1-2 lists the Master 
Plan Update forecasts for the years 2000, 
2010 and 2020 in comparison to 1993 
actual levels. Because of the growing 
population and economic conditions in 
the Puget Sound Region, forecast demand 
is expected to increase regardless of 
future airport improvements. This 
growth directly corresponds with the 
Puget Sound Regional Council's 
anticipated growth in the regional 

economy (population and income). Total 
enplaned passengers are expected to 
grow from 9.4 million in 1993 to 11.9 
million in 2000 and 19.1 million in 2020. 
Total aircraft operations are projected to 
increase from 339,500 in 1993 to 379,200 
in 2000 and 44 1,600 in 2020. 

The growth rate of aircraft operations is 
expected to be slower than the growth of 
passengers because of increased use of 
larger aircraft and rising load factors. In 
the future, the growth of domestic 
commuter operations is expected to slow 
due to a greater shift towards short-haul 
air carrier service and the use of larger 
(60+ seats) aircraft by commuter airlines. 
Growth in the future by commuter 
operations (aircraft with less than 60 
seats) is also expected to decline due to 
the increased seat size of aircraft, which 
will result in the operations being 
categorized as air carrier. This re- 
categorization has affected reported 
operations levels at Sea-Tac, as Horizon 
was once listed as a commuter and is now 
listed as an air carrier. 

Over a 20 year period, cargo activity has 
grown at an annual growth rate of 4.8 
percent. However, between 1985 and 
1993 cargo grew at an annual rate of 7.8 
percent. In comparison, Boeing forecasts 
that air freight growth will average 4.8 
percent in the US. ,  6.7 percent world- 
wide, and 7.6 percent between the U.S. 
and Asia. In forecasting future cargo 
tonnage, the more recent trend was used. 
As is shown in Table 1-2, cargo is 
expected to increase from 381,000 tons in 
1993 to 880,000 tons by year 2020, an 
increase of approximately 13 1 percent. 

About 46 percent of cargo is expected to 
be carried by passenger aircraft and 54 
percent by all cargo carriers. 

2. Comparison of Master Plan 
Uadate Forecasts to the FAA 
Terminal Area Forecast 

A number of aviation demand forecasts 
have been performed for Sea-Tac Airport 
over the last 10 years. A comparison of 
the Master Plan Update forecasts to the 
Federal Aviation Administration's 1993 
Terminal Area Forecast (TAF) is shown 
in Exhibit I-4A. 
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TABLE 1-2 

MASTER PLAN UPDATE FORECASTS 

Envlaned Passengers: 
Domestic 
International 
Total Enplanements 

Origin and Destination EPS 

Aircraft Operations: 
Air Camer 
Air Taxi/Commuter 
AIl-Cargo 
General Aviation 
Military 
Total Operations 

'ons of Cargo 

Average Day Operations 
Peak MontWAverage Day 
Peak Hour Operations 

Actual 
1993 

8,700,000 
700.000 

9,400,000 

6,580,000 

188,000 
127,000 
16,000 
8,100 

400 
339,500 

381,000 

93 0 
1,056 

76 

Master Plan U~date Forecast 
2000 - 2010 - 2020 

Source: 1994 Master Plan Update Technical Remrt No. 5 Preliminarv Forecast Re~ort, Port of Seattle. 
EPS = Enplanernents 

EXHIBIT 14A 
Comparison of Operations Forecasts 
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EXHIBIT 14B 
Comparison of Enplanement Forecasts 

TAF -+ kster  Flan Update - . - 0.. - night Flan 

As Exhibits I-4A and I-4B show, the 
aircraft operations forecast of the Master 
Plan Update is slightly less than the 
FAA's Terminal Area Forecast, yet the 
Master Plan Update reflects more 
enplaned passengers. 

The Master Plan Update enplaned 
passenger forecast is 4 percent greater 
than the TAF, yet 9 percent less than the 
TAF operations forecast. This is a 
reflection of the Master Plan Update's 
recognition of the trend toward larger 
aircraft and greater load factors. 

Comparison of projected growth at the 30 
busiest air carrier airports shows that, 
between 1990 and 2005, enplaned 
passenger levels are expected to grow on 
the average 4.04 percent annually. The 
TAF projects that growth at Sea-Tac 
during this period will be approximately 
4.1 percent annually. Domestic air 
carrier passengers are expected to 
increase 3.9 percent annually between 
1992 and 2004 on a national basis, while 
aircraft operations are expected to 
increase 2.2 percent annually during the 
same period. 

In spite of the minor differences, the TAF 
and the Master Plan Update forecasts are 
similar in that they both project growth at 
Sea-Tac to be above the national average. 
The TAF is believed to be greater in the 
longer-term, as the basis for the TAF are 
U.S. Office of Budget projections for 
growth in the national economy. 

3. Comvarison of Master Plan 
Forecast to the Flight Plan 
Forecast 

During the Flight Plan Project, a series of 
aviation demand forecasts were 
developed. During Phase I, an initial 
forecast was prepared. Later, during 
Phase 11, the forecast was revised 
downward to reflect the airline financial 
conditions occurring in the industry. The 
Phase II forecasts were then used in 
Phase 111 of the Flight Plan to assess the 
air services and operating needs of 
airport system alternatives. 

The Phase III forecasts indicated that 
total passengers (enplanements and 
deplanements) would grow at Sea-Tac 
from their 1990 levels of 16.2 million to 
21 million in 1995, 21.6 million in 2000, 
29 million in 2010 and 38.3 million in 
2020. As is shown in Exhibit I-4B, the 
annual enplanement forecast associated 
with the Flight Plan is slightly lower than 
the Master Plan Forecast Update through 
the year 2010. By 2020, the Master Plan 
Update forecast is slightly below the 
forecast of the Flight Plan. 
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t 
3. PURPOSE AND NEED 

The overall objective of the Seattle-Tacoma 
International Airport Master Plan Update Study 
was to: 

" 'prepare a comprehensive Airport Master Plan 
(Update) for the airside, terminal and landside 
needed at Sea-Tac to meet air h v e l  demand to 
the year 2020 and beyond.' Specifically the 
master plan update study must fulfill each of the 
relevant objectives stated in Port Resolution 
3 125. These are as follows: Design a mechanism 
and process to promote (land use and 
community) compatibility through improved 
coordination, communication and involvement. 
In addition to the thud runway studies, include a 
reconsideration of a fast rail system together with 
diversion of all cargo carriers. Fully explore the 
impacts of peak period pricing and other demand 
management techniques. Explore land 
acquisition and redevelopment to compatible 
uses. Attenuate airport noise through the use of 
berms and barriers. Promote aggressive on- 
airport emissions reductions. Promote regional 
transit and reduction in use of automobiles. 
Improve the aesthetic appearance of the airport 
boundary. Develop a comprehensive stomwater 
management plan.' 4' 

During the Master Plan Update Study, aviation 
demand forecasts were prepared t o  determine 
how activity would grow and how this growth 
would affect the ability of the existing facilities 
to serve this demand. Based on the forecast 
demand, various airport development needs were 
identified. 

In addition to the Airport operator's planning 
activities, the Federal Aviation Administration (in 
concert with the local airport operator and users) 
also identifies and, on occasion, evaluates facility 
needs at specific airports. 49 USC Section 47 103 
(the re-codified section 507(a) of the Airport and 
Airway Improvement Act - AAIA) requires the 
Secretary of Transportation to maintain a national 
plan for the development of public use airports. 
The National Plan of Integrated Airport Systems 
(NPIAS) presents airport development data in 
compliance with AAIA. The 1993-1998 NPIAS 
states "Experience shows that delays increase 
gradually with rising levels of traffic until the 
practical capacity of an airport is reached, at 
which point the average delay per aircraft 

4' Sea-Tac Airport Planning History and Study 
Relatiomhips, Master Plan Update, Technical Report 
No. 3, Port of Seattle, May 1994. The Region defmed 
in the Port Resolution is the four county air service 
area 

operation is in the range of 4 to 6 minutes. 
Delays increase rapidly if traffic demand 
increases beyond this level. An airport is 
considered to be severely congested when 
average delays exceed 9 minutes per operation."si 
The FAA's 1993 Aviation Svstem Capacitv Plan 
identifies Sea-Tac and 22 other airports as 
currently having 20,000 hours or  more of annual 
delay. According to the 1993 study, delay at Sea- 
Tac is expected to continue to  exceed 20,000 
hours annually through the year 2002, assuming 
that no improvements are undertaken to increase 
capacity. 

Sea-Tac Airport, in its current configuration, is 
unable to efficiently serve the air travel demands 
of the Region now and in the future. Relative to  
the population center of the United States, 
Washington State is located in the northwest 
comer of the Country. As a result, air travelers 
and businesses in the Region and Pacific 
Northwest rely on the worldwide air service 
afforded by Sea-Tac Airport. Vacationers access 
Seattle and the Pacific Northwest through Sea- 
Tac. Cities in Idaho, Oregon and Washington 
rely on air service at Sea-Tac as an important 
transportation link. 

As was shown in the Master Plan Update, 
inefficient airfield operations occur during poor 
weather conditions, as the airfield is only able to 
accommodate a single arrival stream. As a result, 
the number of aircraft operations is presently 
reduced during poor weather as aircraft are 
unable to land in an efficient manner. Thus, 
aircraft are either held on the ground in their 
originating city, slowed enroute or are placed in 
holding patterns awaiting clearance to land at  
Sea-Tac Airport. With or without the proposed 
airport improvements, airport activity is expected 
to increase as  a consequence of regional 
population growth. As aviation demand grows, 
aircraft operating delay will increase 
exponentially. The increased passenger, cargo 
and aircraft operations demand will place 
increasing burdens on the existing terminal and 
support facilities. Without improvement, the 
roadway system, terminal space, gates, cargo and 
freight processing space will operate with greater 
inefficiency, congestion, and reduced quality of 
service. 

3 National Plan of Integrated Airport Systems (XPIAS) 
1993-1998, Federal Aviation Admin., April, 1995, pp. 
10. 
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The provision of efficient airport facilities is 
essential to the welfare of the Puget Sound 
Region. Regional population growth will place 
pressures on the Region's ability to attract 
economic activity, especially in the service and 
trade sectors. During the Flight Plan Study, it 
was found that "As the ability of Sea-Tac to meet 
the needs of the area becomes exacerbated, the 
Puget Sound Region will begin to feel the 
economic consequences of a deteriorating air 
transportation system."@ The Region can be a 
principal gateway to the Pacific Rim, but will be 
forced to compete for that position with other 
ports in Washington, as well as throughout the 
Country and Canada. 

The efforts of regional officials, leading up to and 
including the Master Plan Update, have identified 
the following needs (which are shown throughout 
this document in bold): 

(1) Improve the poor weather airfield 
operating capability in a manner that 
accommodates aircraft activity with an 
acceptable level of aircraft delay; 

(2) Provide sufficient runway length to 
accommodate warm weather operations 
without restricting passenger load factors 
o r  payloads for aircraft types operating to 
the Pacific Rim; 

(3) Provide Runway Safety Areas (RSAs) that 
meet current FAA standards; and 

(4) Provide efficient and flexible landside 
facilities to accommodate future aviation 
demand. 

The needs that are being addressed by this 
Environmental Impact Statement are summarized 
below: 

(1) Improve The Poor Weather Airfield 
Operating Capability In A Manner 
That Accommodates Aircraft Activity 
with an Acceptable Level of Aircraft 
Delav. 

The present runway system at Sea-Tac 
Airport, as shown in Exhibit 1-2, consists of 
two parallel runways: 16R134L and 16LJ34R. 

@ Phase II: Development of Alternatives, Puget Sound Air 
Transportation Committee Flight Plan Project, Final 
Report, June, 1991, Page i 

Runway 16Ll34R is the longer runway at 
11,900 feet, while Runway 16RI34L is 9,425 
feet long. Runway 16W34L is located 800 
feet west of Runway 16Ll34R. The landing 
threshold of Runway End 16L is displaced 
490 feet. 

Weather conditions and their patterns of 
occurrence are important considerations 
when evaluating the operational capability of 
an airfield. The safe spacing between aircraft 
specified by the FAA's air traffic control 
standards differs depending upon weather 
conditions (i.e., the cloud ceiling and 
visibility). Because of the narrow distance 
between the existing parallel runways at Sea- 
Tac, simultaneous arrivals to both runways 
are permitted only in good weather 
conditions. The following points define the 
weather categories which were used at Sea- 
Tac to evaluate airfield operating 
performance and their percent occurrence at 
Sea-Tac: 

Visual Flight Rule 1 (VFRl) - ceiling 
(height of cloud base above ground) is at 
least 5,000 feet and visibility at least 5 
miles. Based on 10 years of weather 
conditions ending in 1992, VFRl occurs 
at Sea-Tac approximately 56 percent of 
the time. 

VFR2 - ceiling is between 2,500 and 
4,999 feet and visibility is more than 3 
miles. These conditions occur about 20 
Dercent of the time at Sea-Tac. 

Instrument Flight Rules (IFR) - ceiling is 
under 2,500 feet or visibility is under 3 
miles. Within the IFR category, there are 
several levels, where IFR4 is the poorest 
weather condition. IFR conditions occur 
about 24 percent of the time. 

When poor weather occurs at Sea-Tac, the 
total number of arrivals that can be 
accommodated is reduced as shown in Table 
1-3. 
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TABLE 1-3 

Present Runway System Arrival 
Operating Capability at  Sea-Tac Airport 

Hourlv Airfield Capability 
Maximum 

Condition Arrivals 

Good Weather: 
VFRl 60 

Poor Weather: 
VFR2 48 
IFR 1 36 
IFM, 3, and 4 24 

Source: P&D Aviation, Inventory Pg. 3-8. 

Current FAA air traffic control rules require 
at least a 2,500-foot separation between 
parallel runway centerlines for two staggered 
or dependentl' arrival streams during poor 
weather. Therefore, during poor weather 
(IFR and VFR2), Sea-Tac is limited to a 
single arrival stream. Based on the 10-year 
weather analysis performed by the Master 
Plan Update, poor weather (with the 
associated single arrival stream at Sea-Tac), 
occurs about 44 percent of the time. 

Exhibit E5 shows a comparison of the 
arrival operating capability of the current 
airfield to the existing and future arrival 
demand as well as the overall hourly 
operating capability to the total hourly levels. 
As was shown in the 1991 Capacity 
Enhancement Study, 48,000 hours of aircraft 
operating delay occurred in 1988 or about 13 
minutes per average aircraft. Delay is the 
additional amount of aircraft operating time 
caused by inefficiencies in the air traffic 
control system or airfield performance and is 
not related to flight schedule delay. 

There are several changes that have occurred 
at Sea-Tac since 1989 that have contributed 
to a recent reduction in delay. These changes 

7' Dependent runway operations refer to conditions where 
aircraft arriving to one runway affect anivals to a 
nearby runway. Restrictions are in place during 
dependent operations due to the proximity of anival 
streams and the need to maintain standard air MIC 
aiicraf? separations. 

have increased the efficiency of the air traffic 
flow and are: 

FAA's implementation of its 4-Post Plan 
resulted in a more consistent separation 
between arriving aircraft and a more 
balanced use of the runways; 

Instrument Landing System (ILS) Hold 
Line for Runway 16R was moved from 
east of the runway to between the 
runways. Therefore, the aircraft waiting 
to depart Runway 16R can wait 800 feet 
closer to the runway threshold and do not 
have to cross an active runway. This 
reduces the time between departures from 
Runway 16R. 

Runway centerline lights on Runway 16L 
were installed, therefore, Runway 16L 
can be used in more weather conditions . 
for departures. This reduces the amount 
of time that only Runway 16R is used for 
arrivals and departures due to poor 
weather from 7 percent to 0.3 percent 
annually. 

Air Traffic Control personnel have 
concentrated on reducing departure 
delays and have been more aggressive in 
monitoring flows. 

The aircraft fleet is more homogeneous, 
meaning that there are fewer larger and 
smaller aircraft using the Airport. 
Therefore, the average longitudinal 
separation between aircraft is less. 

The fleet is more modem resulting in 
higher average approach speeds. 
Therefore, the time between arrivals is 
less. 

Improved lighting and signage has been 
installed on the airfield increasing the 
ease of using the Airport. 

Reduced in-trail separation was approved 
for arrivals on 16L and it is anticipated 
for arrivals on 34R. 

These improvements have resulted in 
substantial reductions in aircraft operating 
delay. As a result of FAA actions, virtually 
all of the available air traffic procedural and 
technological improvements that are 
currently available, have been implemented 
at Sea-Tac. 

A number of ways exist to measure aircraft 
delay, depending upon the issue of concern. 
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To aid in assessing air traffic issues, the FAA 
1 measures delays by identifying the number of 

operations that experience 15 minutes or 
more of delay in any one of the four flight 
segments. The Air Traffic Management 
Operations System (ATOMS) data for Sea- 
Tac indicates that reported delays (delays in 
excess of 15 minutes) per 1,000 operations 
have dropped from 30 in 1990 to 
approximately six in 1994 at Sea-Tac. 
Between May 1993 and August 1994, the 
reportable delays per 1,000 operations have 
stabilized around six. 

In addition, the FAA also measures delay at 
airports based on the Airline Service Quality 
Performance (ASQP) criteria. This consumer 
based measurement quantifies on-time 
performance of flights. The ASQP data 
indicates that about 30,667 hours of delay are 
presently experienced every year at Sea-Tac. 

Because the ATOMS and ASQP 
measurement systems do not provide a clear 
picture of the precise cause of delays at an 
airport experiencing severe delays, the FAA 
conducts specialized delay assessment 
studies. The 1995 Capacity Enhancement 
Update estimated delay due to airfield 
performance at Sea-Tac based on three 
demand scenarios: Baseline (345,000), Future 
1 (annual operations of 425,000, 
approximately the year 2016 of the Master 
Plan forecast), and Future 2 (525,000 
operations, beyond the 2020 horizon of the 
Master Plan Update). The delays associated 
with these activity levels are presented in 
Table 1-4. 

Average all-weather delay is expected to 
nearly triple as aircraft operations grow 23 
percent (from 345,000 to 425,000). When 
aircraft operations exceed 525,000 annually 
(after year 2020), aircraft delay will have 
increased more than 700 percent. Amval 
delay represents over 85 percent of total 

current delay experienced by an average 
flight. However these averages do not 
describe thoroughly the disparity that 
presently occurs between good weather delay 
and poor weather delay in the arrival 
operation of Sea-Tac Airport. Table 1-5 
presents the arrival delay associated with the 
various weather conditions. 

While Sea-Tac currently has sufficient 
operating capability during good weather 
conditions, during poor weather today, the 
existing runway system produces extensive 
arrival delays. For instance, when weather 
transitions from VFRl to VFR2, average 
arrival delay increases 1,040 percent (from 
1.0 minute to 1 1.4 minutes). Delays further 
worsen when IFR1/2/3 conditions occur; 
arrival delay increases 2,070 percent over 
VFRl (at 21.7 minutes in contrast to 1.0 
minutes). It is important to note that average 
delays reflect that some flights would 
experience less delays, while others would 
experience substantially greater levels of 
delay. 

Using average aircraft operating costs, delay 
at Sea-Tac currently costs the airlines about 
$42 million annually. When aircraft 
operations reach 425,000 annually, delay 
costs are expected to exceed $176 million 
annually. 

As is noted earlier, the NPIAS indicates that 
when average delay exceeds 9 minutes per 
operation, impacts occur to the national 
aviation system. However, specific airport 
planning guidelines have not been established 
to define an acceptable level of delay. 
Therefore, the FAA has relied upon the 
definition of locally acceptable delay levels, 
determined by airport users working in 
concert with the FAA and the airport 
operator. 
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TABLE 1-4 

AVERAGE ALL-WEATHER DELAY 

Average Delav (minutes) Existing Airfield 
Estim. Average 

O~erations Arrival Departure - Taxi Operation 
345,000 7.7 1.3 0.1 4.5 
425,000* 22.2 2.6 0.2 12.4 
525,000* 63.7 11.6 0.4 37.7 

Source: Capacity Enhancement Update, Data Package No. 12, June, 1995 
* Assumes full implementation of the 2.5 nautical mile separation. 

TABLE 1-5 

ARRIVAL DELAY 

Averaee Arrival Delav (minutes) Existing Airfield 
O~erations - VFRl - VFR2 IFRl IFR2/3 - IFR4 All-Weather 
345,000 1 .O 11.4 21.7 21.7 333.2 7.7 
425,000* 1.6 41.8 71.2 101.0 524.5 22.2 
525,000* 3.1 163.6 181.3 219.4 711.9 63.7 

Source: FAA Capacity Enhancement Update, Data Package No. 12, June, 1995. 
* Assumes full implementation of the 2.5 nautical mile separation. 

The maximum "acceptable" delay for any 
single component of the National Airspace 
System is extremely subjective and 
dependent upon a number of factors unique 
to an individual facility. Factors which 
typically influence "acceptable" delay levels 
at an airport include the relative occurrence 
of poor weather conditions, individual airline 
cost of delay, and the effect of this airport's 
delay at other airports throughout the system. 
Since operating conditions are unique at each 
airport, a single measure of acceptable delay 
which applies to all airports has not been 
established. As a result, the weighted 
average delay level is often used as an 
indicator of airports which may be 
experiencing significant levels of delay 
during certain conditions, and thus, should 
consider delay reduction actions. 

The average all-weather delay per operation 
is a convenient way to describe airport 
eff~ciency because it is a single number. 
However, describing the airport efficiency 
with a single number can lead to poor 
decision-making because the all-weather 

average delay does not reveal the large 
difference in the delay that occurs between 
good and poor weather. Table 1-5 indicates 
that the average arrival delay currently 
exceeds 10 minutes in VFR2 conditions and 
exceeds 20 minutes in IFR conditions. VFR2 
conditions occur 20 percent of the time and 
IFR conditions occur 24 percent of the time. 
Nearly 45 percent of the year, the average 
arrival delay is 10 minutes or greater. 

As the number of operations increase, the 
average delay in VFR2 and IFR weather 
conditions will increase exponentially, 
creating further discrepancy between good 
and poor weather delays, unless action is 
taken to address the poor weather airfield 
operating capability. 

As is shown in Table 1-4, current average all- 
weather delay exceeds 4 minutes. Average 
all-weather delay at Sea-Tac is expected to 
reach ten minutes of all-weather delay around 
the year 2002 based on an interpolation of 
data from the Capacity Enhancement Update. 
Because delay rises so quickly when average 
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delay exceeds 4-6 minutes, improvements are 
1 needed today and current poor .weather 

related delay is excessive, resulting in an 
inefficient airport.. 

As is shown in the preceding tables, the 
primary cause of current and future delay is 
associated with poor weather conditions. 
Thus, to achieve a reduction in overall delay, 
the poor weather arrival operating constraint 
must be addressed. To reduce delay during 
poor weather, a new runway separated by 
about 2,500 feet west of Runway 16Ll34R is 
proposed to accommodate existing and future 
aircraft types. Its primary purpose would be 
to enable two separate arrival streams to Sea- 
Tac during poor and good weather, thus 
increasing the efficient operating capability 
of the Airport during peak periods. 

(2) Provide Sufficient Runway Length to 
Accommodate Warm Weather 
Operations Without Restricting 
Passenger Load Factors or Payloads 
For Aircraft Types Operating to the 
Pacific Rim. 

Present runway lengths at Sea-Tac require 
airlines to off-load payload (passengers or 
cargo) to enable takeoff during warm weather 
conditions when sewing the most distant 
cities. With increased emphasis on direct 
service to Asian-Pacific cities, this constraint 
is expected to interfere with efficient air 
transportation. 

The length of runway required by departing 
aircraft is simificantly affected by 
temperature, &peciall; at higher 
temperatures and humidity. Aircraft must 
occasionally depart with less than the desired 
payload (passengers andlor cargo) due to 
combinations of high temperature, heavy 
payload, and long flight distance. 

The Master Plan Update examined runway 
lengths relative to cities currently sewed 
from Sea-Tac, as well as cities likely to be 
served in the future. This analysis showed 
that flight distances to the Pacific Rim are the 
greatest. Hong Kong, the economic and trade 
hub of the Pacific Rim, is the most distant 
market currently served from Sea-Tac 

(approximately 6,489 miles). A B747-200B 
requires approximately 12,500 feet of runway 
length with a full passenger load to fly non- 
stop to Hong Kong from Sea-Tac or to reach 
Shanghai with a full passenger or cargo load 
at 76°F. Sea-Tac's current runway lengths 
are: 

Length (ft) Runway 
9,425 16R134L 

1 1,900 16Ll34R 

Departures at Sea-Tac currently experience 
takeoff weight penalties due to the runway 
lengths when the destination distance is over 
4,500 miles. By the year 2020, 
approximately 681 departures annually (0.3 
percent of all departures or 1.3 percent of 
passenger aircraft and 15.3 percent of all- 
cargo aircraft) will be subject to takeoff 
weight penalties. 

This loss of weight operating capability 
would result in passengers and cargo not 
getting to their destinations as desired or 
increase operations to serve the demand. In 
the year 2000, this could result in severe 
interference with air transportation. One 
measure of the air transportation deficiency is 
that it could result in an annual economic loss 
of $1.2 million, growing to $2 million 
annually by 2010 and $3 million by 2020 to 
the airlines.& 

Over 90 percent of the weight restricted 
departures would be by all-cargo operators. 
Currently 10 percent of the cargo transported 
through Sea-Tac is destined for the Pacific 
Rim. Economists predict that the Pacific Rim 
will continue to experience above average 
economic growth in the foreseeable future. 
To ensure the Region's ability to handle 
unrestricted current and hture passenger and 
cargo demand for access to the Pacific Rim, 
the Master Plan Update proposes to meet the 
need for a runway with a length of 12,500 
feet by extending Runway 34R by 600 feet. 

81 "Cost-Benefit Analysis of 600 foot Extension of 
Runway 34R" memo from PCD Aviation to the Port of 
Seattle, November 15, 1994. 
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(3) Provide Runway Safety Areas (RSAs) 
that Meet Current FAA Standards. 

An RSA is "A defined surface surrounding 
the runway prepared or suitable for reducing 
the risk of damage to airplanes in the event of 
an undershoot, overshoot, or excursion from 
the runway".el When the runways at Sea-Tac 
were originally built, they met then-current 
FAA design standards. However, as a result 
of aircraft overmns and incidents at airports 
in the U.S., the FAA modified the standards. 
In 1987, the FAA modified Federal Aviation 
Regulation 139.309(a)(2) that requires: 

"To the extent practicable, each certificate holder 
shall provide and maintain for each runway and 
taxiway which is available for air carrier use - (2) 
If construction, reconstruction, or significant 
expansion of the runway or taxiway began on or 
after January 1, 1988, a safety area which 
conforms to the dimensions acceptable to the 
Administrator at the time construction, 
reconstruction, or expansion began . . .". 

The FAA issued a grant to the Port which 
includes the following condition: 

"13. By acceptance of this grant the sponsor agrees 
that the safety areas for Runway 16W34R will be 
improved to dimensions acceptable to the FAA on 
the following schedule .... September 1996 safety 
areas to be  complete".^ 

Subsequently, the Port requested and 
received approval to address the RSA 
alternatives in the Master Plan Update. 

The RSA dimension for Sea-Tac is defined as 
a rectangular area centered about the runway 
that is 500 feet wide the length of the runway 
and extends 1,000 feet beyond each runway 
end. In addition to the two-dimensional 
standards, FAA has longitudinal and 
transverse gradient standards for RSAs. The 
RSA should be cleared, drained and graded, 
and is usually turfed. Under dry conditions, 
this area should be capable of supporting 
occasional aircraft that could overrun the 
runway without causing structural damage, as 
well as fire fighting and snow removal 
equipment. 

The existing RSA deficiencies are: 

9' FAA Advisory Circular 150/5300-13, Aimort Desien 
Chapter 3, Runway Design. 

!!2' Grant #33, Page 5. 

Runwav 16LM4R - while the RSAs for the 
north and south meet the grade standards, 
they are not of the correct length. Horizontal 
issues are:fil 

The current RSA is 700 feet long, 
with an irregular width up to 500 
feet. South 154th Street is located 
within the RSA. 

The present RSA is 535 feet long and 
500 feet wide. 

Due to the displaced threshold, the available 
landing length is 10,680 feet. 

Runwav 16RI34L U' - The north RSA of this 
runway does not conform to transverse and 
longitudinal grade standards and does not 
meet horizontal standards:l-?' 

16R The current RSA is 645 feet long 
with widths varying from 130 feet to 
500 feet. The longitudinal grade out 
to about 645 feet meets FAA 
standards, but increases to 2: 1 out to 
an airport service road and South 
154th Street. 

Federal Aviation Regulation (FAR) 
139.309(a)(2), and subsequent acceptance of 
a grant to maintain an existing runway, 
mandates that the Port of Seattle bring the 
RSA's for 16LI34R into compliance with 
FAA standards. To ensure compatibility with 
the overall airport needs, the FAA agreed to 
allow the Port to determine the appropriate 
means of complying during the Master Plan 
Update. Thus, the Master Plan Update 
recommends that the RSAs be upgraded to 
current FAA design standards in accordance 
with grant assurances and FAR Part 139. 

U' "Declared Distance Criteria Application Study for 
Runway 16L-34R at Seattle-Tacoma International 
Airport", Port of Seattle, September, 1991. 

121 Following completion of a Declaration of Non- 
Significance, the Port brought Runway End 34L into 
compliance in 1995. 

11' Runway Safety Aren Exppnnsion Study - Preliminary 
Engineering Study for Runway 16R/34L5 HNTB, 
March, 1992 
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- 
(4) Provide Efficient and Flexible 

Landside Facilities to Accommodate 
Future Aviation Demand. 

As was described in Chapter I, Section 2 
"Aviation Demand Forecasts", regional 
population and employment growth are 
expected to fuel growth in aviation demand 
regardless of the availability of facilities at 
Sea-Tac Airport. Shown below is the growth 
in passengers and operations: 

Percentage Growth 
Time sDan Passengers O~erations 
1993-2000 27% 12% 
1993-20 10 63 20 
1993-2020 100 3 0 

While enplaned passenger volumes are 
forecast to grow by 100 percent by 2020, air 
cargo tonnage is expected to grow 131 
percent. This anticipated growth will place 
extreme demands on the existing airport 
facilities. Congestion currently exists on the 
Main Terminal roadway during peak hours. 

By year 2020, significant congestion could 
result throughout the day. Therefore, to 
avoid congestion and passenger 
inconveniences, improvements to the 
landside facilities will be necessary. 
Flexibility will be required to enable airport 
facilities to be accommodated by varying 
types of airlines (low-cost operators, shuttle 
operations, as well as long-haul), cargo 
operators as well as aircraft maintenance 
needs. Table 1-6 lists the current facilities 
and identifies the facilities that will be 
necessary to meet the forecast demand in the 
year 2020. 

Currently, airport facilities at Sea-Tac 
provide 90 narrow-body equivalent aircraft 
gates (NBEG) within 12,100 linear feet of 
gate frontage.w Based on the forecast of 
aviation demand, Sea-Tac Airport will 
require 101 NBEG gates by 2000, 11 1 NBEG 
gates by 2010 and 120 NBEG gates by the 
year 2020. Thus, Sea-Tac will require an 
additional 30 passenger gates by year 2020. 

141 Source: P&D Aviation. Narrow Body Equivalent gates 
is a theoretical measurement calculated by dividing 
linear gate kontage by the average frontage required of 
a narrow-body aircraft. Sea-Tac currently has the 
following gates: 12 Group IV (B747), 14 Group IV 
(other wide body), 48 Group 111 (narrow body), and 1 
Group I1 (commuter). 

Over the last decade, several airlines have 
examined the possibility of developing 
aircraft maintenance bases at various airports 
throughout the country. In 1990, Northwest 
Airlines approached the Port concerning the 
development of the A-320 aircraft 
maintenance base, a new aircraft being added 
to the carrier's fleet mix. Later, Northwest 
Airlines chose Minneapolis for this base. In 
1991, Alaska Airlines also approached the 
Port with a similar request for a maintenance 
base to accommodate 5 narrow-body aircraft 
and the ability to accommodate B-757 and B- 
767 aircraft. 

Based on these requests, and anticipated 
future requests, the Port initiated the 
necessary planning and design to assure that 
a base maintenance facility can be 
accommodated at Sea-Tac Airport. These 
plans have become known as the South 
Aviation Support Area (SASA) development 
plan and were assessed in a 1994 Final 
Environmental Impact StatementRecord of 
Decision 

While Alaska Airlines has determined that 
they will not proceed with their maintenance 
base project at this time, the Port expects that 
additional proposals of this type are likely to 
arise, as economic conditions within the 
airline industry improve. The benefits of such 
a facility are the resulting high-skill jobs and 
economic activity which meet the Port of 
Seattle's mission of fostering regional 
economic development. See Chapter IV, 
section 8 "Induced Socio-Economic Impacts" 
concerning the current impacts of Sea-Tac 
Airport on the local economy. In addition, 
because of the Region's dominance in the 
construction and maintenance of aircraft and 
aircraft parts, it is likely that the job skills of 
the Region's populace will attract such 
development. 

To ensure that the Region's primary aviation 
facility is capable of efficiently 
accommodating forecast air travel demand 
generated by area economic activity and 
population, the Port of Seattle proposes to 
incrementally expand the passenger terminal, 
support facilities and landside. 
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TABLE 1-6 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

EXISTING FACILITIES AND FUTURE FACILITY NEEDS 

Facility 
Cargo Area 

Warehouse & Office (SF) 
Truck Docks 
DC- I0 Parking 

Air Mail Facility site (acres) 

General Aviation 
Signature (acres) 
Weyerhaeuser (acres) 

Air Traffic Control 
Tower Site (acres) 
TRACON Site (acres) 

Airport Rescue and Fire Fighting Site (acres) 

Airline Maintenance 
Alaska Hangar (SF) 
Delta Hangar 
Northwest Hangar 

Aircraft Gates (Narrow Body Equivalent Gates) 

Passenger Terminal Space (SF) 

Curb Lengths 
Ticketing level (LF) 
Baggage level (LF) 
Small Transit Vans(LF) 

Subtotal 

Parking Spaces 
Garage - Short Term 
Garage - Long Term 
Garage - Rental Cars 
Garage - OtherIEmployees 

Subtotal 

Large Transit 
Employee Lot 
Cargo Area 
Off -Site Private 

Source: P&D Aviation 
LF = Linear Feet 
SF = Square Feet 

Existing 

626,366 
259 

18 

9.7 

2 
3 

NIA 
N/A 

2.5 

144,000 
82,000 

1 14,000 

90 

1.9 million 

2,560 
3,136 

750 
6,446 

1,000 
7,000 
1,000 

400 - 
9,400 

40 
4,500 
1,173 
9,500 

Year 2020 
Requirements 

120 

3 .O-3.4 million 
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CHAPTER I1 

ALTERNATIVES 

Federal and state guidelines concerning the 
environmental review process require that all 
reasonable alternatives which might accom~lish 
the objectives of a proposed project be identified 
and evaluated. The examination of alternatives is 
of critical importance to the environmental 
review process and serves to establish the 
conclusion that an altemative that addresses the 
project purpose and might enhance environmental 
quality (or have a less detrimental effect) has not 
been prematurely dismissed from consideration. 
Table 11-1 lists the alternatives that were 
identified to satisfy the individual needs. 

1. INDIVIDUAL ALTERNATIVES T O  
SATISFYING THE NEEDS 

As described earlier, a wide range of alternatives 
have been considered for meeting the air capacity 
needs of the Puget Sound Region, including the 

1 studies and documents listed in Appendix B 
which are incorporated into this Environmental 
Impact Statement by reference. This section 
summarizes and supplements certain information 
and analysis included in these prior studies, in 
addition to considering other alternatives to meet 
the needs identified in the preceding section. In 
general, it is anticipated that the improvements 
would occur commensurate with growth in 
aviation activity. 

(1) Improve The Poor Weather Airfield 
Operating Capability In A Manner That 
Accommodates Aircraft Activity with an 
Acceptable Level of Aircraft Delay. 

The following alternatives were identified: 

(A) Use of Other Modes of Transportation 

(B) Use of Other Airports or Construction of a 
New Airport 

(C) ActivitylDemand Management 

(D) Runway Development at Sea-Tac 

(E) Use of Technology 

(F) Delayed or Blended Alternative 
1 (G) Do-NothingNo-Build 

The following paragraphs define these 
alternatives and evaluate them based upon their 
ability to satisfy the needs identified by this EIS. 

(A) Use of Other Modes of Trans~ortation 
Alternatives 

Alternative modes of transportation were 
evaluated in terms of their capability to divert 
passengers and cargo from Sea-Tac by 
offering alternative modes of meeting their 
needs. Of critical importance to the 
evaluation are such factors of trip 
characteristics and travel needs of the freight 
shippers and air passenger and the feasibility 
of using alternative modes. Alternative 
modes considered include: automobile, rail 
and bus service, and telecommunications/ 
video conferencing. 

1. Bus and Automobile Modes 

A review of the trip characteristics of air 
travelers who utilize the Airport indicates 
that a majority begin or end their trip at a 
point more than 500 miles from the Puget 
Sound Region. As the majority of 
freightkargo is transported in the cargo 
section of passenger aircraft, and about 
65 percent of cargo is bound for 
continental U.S. cities, the profile of 
cargo destinations is assumed to be the 
same as for passengers. Table II-2 lists 
the origin-destination (O&D) data of the 
top twenty-five markets for Seattle- 
Tacoma International Airport travelers 
and compares the distances to these cities 
in air miles and highway miles. These 
top twenty-five markets serve slightly 
more than 71 percent of the scheduled 
O&D passengers. 

Alternative modes of transportation, such 
as rail, bus, or automobile, offer feasible 
alternatives to freight shippers and air 
travelers, particularly those traveling 500 
miles or less. As shown in Table II-2, 
only two of the top twenty-five market 
cities (Portland and Spokane) fall within 
both the 250 air mile radius and 500 road 
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miles or less. Beyond 250 air miles or 
500 roadway miles, alternative modes of 
transportation become less desirable. 
During the winter, road access between 
eastem-western Washington cities can be 
undependable because of snow in the 
mountains. Costs of fuel and the value of 
time require that people or goods 
traveling long distances do so in a quick 
and efficient manner to minimize travel 
time and associated costs.ll For those 
reasons, use of bus or automobile modes 
as an alternative to Sea-Tac is not 
reasonable for most air travelers or 
freight shippers. Thus, it can be 
concluded that bus and automobile 
modes are not a feasible alternative to 
accommodating forecast air traffic 
demand. 

2. Rail Technology 

Rail service alternatives were evaluated in 
order to assess their potential to address the 
increasing air travel demands and poor 
weather arrival delay issues at Seattle- 
Tacoma International Airport (Sea-Tac) 
within the 2020 planning horizon. The 
feasibility of rail as an alternative is 
contingent upon the ability of mil service to 
successfully compete with air 
transportation in markets withii 500 miles 
of Sea-Tac, thereby diverting some 
passengers from air to rail and reducing the 
number of operations at Sea-Tac. The 
potential of rail to divert air passengers is 
based upon a series of factors such as time 
competitiveness and frequency of service. 
Only two of the top twenty-five markets, 
Portland and Spokane, fall within 500 road 
miles of Sea-Tac. Vancouver, BC also 
meets this distance criterion, but is not a 
major origin or destination city for air 
travel from Sea-Tac (less than 1 % of O&D 
passengers). 

Three rail alternatives offering different 
levels of service were reviewed and 
evaluated. These included: 

High Speed Rail Service, with speeds 
over 150 mph, 
Higher Speed Conventional Rail 
Service, with maximum speeds of 125 
mph, and 

l' The Semantics of Air Passenger Transportation. 
MacNeal, Edward. 198 1. 

Current Rail Service, with maximum 
speeds of 79. mph. 

The review and evaluation were based 
upon Washington State Legislative and 
WSDOT studies completed since 1989, 
freight and passenger rail plans, and 
discussions with the Washington State 
Department of Transportation (WSDOT) 
and Amtrak. A more complete summary of 
this information is presented in Appendix 
B - Studies of Alternatives. Based upon 
this review and evaluation, it has been 
concluded that rail service improvements 
would not have a substantial effect on the 
level of operations at Sea-Tac International 
Airport before 2020. This conclusion is 
valid for true high speed service with 
speeds over 150 rnph., higher speed 
conventional rail service with speeds up to 
125 rnph, and current conventional 
passenger service with train speeds up to 
79 mph. 

Factors leading to this determination 
include: 

(1) air passengers traveling to markets 
within 500 miles of the Auport comprise 
less than 5 percent of all passengers at Sea- 
Tac, so the potential impact of diversions is 
limited; 

(2) the potential for current or improved 
conventional rail service to divert a 
sigdicant number of passengers from air 
is low, since travel times and frequency of 
service are not competitive with air travel; 

(3) true high speed rail service that could 
compete with air transportation will not be 
implemented until after 2020; 

(4) increases in rail ridership are projected 
to continue to come from the pleasure and 
discretionary travel markets; and 

(5) funding for needed rail improvements is 
not committed beyond the two year 
appropriation by the State. 

The following discussion provides a 
detailed evaluation of each rail service 
option. 

True High Speed Rail Service, with 
speeds over 150 rnph 

Between 1991 and 1992, the WSDOT and 
the High Speed Ground Transportation 
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TABLE 11-1 
Page 1 of 2 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

SUMMARY OF ALTERNATIVES CONSIDERED 

(1) Improve The Poor Weather Airfield Operating Capability In A Manner That Accommodates 
Aircraft Activity With An Acceptable Level of Aircraft Delay 

Alternative Evaluation 
Use of Other Modes of Not considered further, as this alternative will not address the poor weather operating 

issues at Sea-Tac. Less than 5% of passengers using Sea-Tac are traveling to distances Transportation 
where surface transportation is efficient and cost effective. 

Use of Other Airports or 
Construction of a New 
Airport 

Activity/Demand 
Management 

Runway Development at 
Sea-Tac 

Use of Technology 

Delayed or Blended 
Alternative (Combination 
of other modes, use of 
existing airports, and 
activity/ demand 
management) 

Do-NothingNo-Build 

Not considered further. Regional consensus has been established through PSRC EB-94- 
01 as: 1) there is no sponsor or funding for a new airport; 2) Extensive studies of these 
alternatives indicate that there are no feasible sites; 3) If a site could be identified, 
market forces and planning/development requirements would prevent the airport from 
successfully serving regional demand until 2010 or later. The FAA and Port have 
independently concluded that a new airport would not satisfy the needs addressed by 
this EIS. 

Not considered further, as these actions will not eliminate the poor weather operating 
need. 

To be considered further: Runway lengths from 7,000 feet to 8,500 feet (Altematives 2, 
3 and 4 in this EIS). 

Not considered further. No technologies currently exist, or are planned, to address the 
poor weather operating constraint at Sea-Tac. 

The net result of this alternative would be a delay in the implementation of the Master 
Plan Update alternatives. Because there is no commitment to any individual or 
combination of other alternatives and because aviation activity levels are currently 
growing at a rate slightly higher than forecast, this alternative was not considered 
further. 

To be considered further (Alternative 1 in this EIS). 

(2) Provide Sufficient Runway Length to Accommodate Warm Weather Operations Without 
Restricting Passenger Load Factors or Payloads For Aircraft Types Operating to the Pacific 
Rim 

Alternative Evaluation 
A. Extension of Runway To be considered further, as this is presently the longest runway. 

16L134R to 12,500 feet 

B. Extension of Runway Not considered further due to the cost of addressing impacts to S. 188th Street. 
16R134L to 12,500 feet 

C. Development of a new Not considered further due to substantial community disruption and unnecessaty cost 
12,500 fl long runway that would result. 

D. Delayed Alternative Not considered further, as it would not address the needs of Sea-Tac 

1 E. Do-Nothiio-Build To be considered further (Alternative 1 in this EIS) 
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TABLE 11-1 
Page 2 of 2 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

SUMMARY OF ALTERNATNES CONSIDERED 

(3) Provide Runway Safety Areas (RSAs) that Meet Current FAA Standards 

Alternative Evaluation 

A. Displaced Tbreshold/Declared Distance Considered as the Do-Nothing/No-Build. 
Procedures 

B. Clearing, grading and development of Considered further. 
areas for 1,000 feet beyond the existing 
pavement 

C. Clearing, grading for 1,000 feet Considered further. 
including the 600 ft extension to 34R 

D. Delayed Alternative 

E. Do-NothingMo-Build 

Not considered further, as it would not address the RSA requirements. 
However, this would be the same as the Do-Nothing 

To be considered further for declared distances (Alternative 1). 

(4) Provide Effkient and Flexible Landside Facilities to Accommodate Future Aviation Demand 

Alternative Evaluation 
A. Use of Other Modes of Not considered further, as less than 5% of the future passengers using Sea-Tac 

Transportation are traveling to distances where surface transportation is efficient and cost 
effective and likely to be used. 

B. Use of Other Airports or Not considered further. Regional consensus has been established through PSRC 
Construction of a New Aiiort  EB-94-01 as: 1) there is no sponsor or funding for a new airport; 2) Extensive 

studies of these alternatives indicate that there are no feasible sites; 3) If a site 
could be identified, market forces and planningldevelopment requirements 
would prevent the airport kom successfully serving regional demand until 2010 
or later. 

C. ActivityiDemand Management Not considered further, as these actions will not reduce demand 

D. Landside Development at Sea- To be considered further: Three primary alternatives to be considered further: 
Tac Central Terminal Development, North Unit Terminal Development and South 

Unit Terminal Development (Alternatives 2,3 and 4, respectively in this EIS). 

E. Delayed or Blended Alternative The net result of this alternative would be a delay in the implementation of the 
(Combination of other modes, Master Plan Update alternatives. Because there is no commitment to any 
use of existing airports, and individual or combination of other alternatives and because aviation activity 
activity/demand management) levels are currently growing at a rate slightly higher than forecast, this 

alternative was not considered further. 

F. Do-Nothinmo-Build To be considered further (Alternative 1 in this EIS) 

Source: Landrum & Brown 
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TABLE 11-2 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

SUMMARY OF SEA-TAC AIRPORT ORIGIN-DESTINATION 
PASSENGERS FOR THE TOP 25 CITIES 

Citv 

Los Angeles Area 
San Francisco Bay Area 
Hawaiian Islands 
New YorkiNewark 
Chicago 
Anchorage 
Reno 
Portland, OR 
Denver 
Washington, D.C. 
San Diego 
Phoenix 

1 Las Vegas 
Santa Ananaguna Beach 
MinneapolisISt. Paul 
Spokane 
DallasJFt. Worth 
Boston 
Atlanta 
Detroit 
Orlando 
Houston 
Salt Lake City 
Philadelphia 
Sacramento 

Subtotal 

Other Cities 

TOTAL 

% of O&D 
Passengers 1' 

10.6% 
9.6% 
4.6% 
3.9% 
3.2% 
3.0% 
2.9% 
2.7% 
2.7% 
2.6% 
2.6% 
2.5% 
2.1% 
2.1% 
2.1% 
2.0% 
2.0% 
1.8% 
1.5% 
1.3% 
1.2% 
1.1% 
1.1% 
1 .O% 
1 .O% 

71.2% 

28.8% 

100.0% 

Air 

830 
590 

2,328 
2,O8 1 
1,510 
1,259 

490 
113 
886 

2,023 
886 
913 
962 
830 

1,216 
194 

1,459 
2,170 
1,897 
1,689 
2,215 
1,626 

599 
2,068 

526 
*-- 

1' Seattle-Tacoma International Airport, I993 Airport Activity Report, Port of Seattle. 

2' World Citv Distance, computer software, 

3' Rand Mdally Road Atlas. Rand McNally. 1990. 

Road 
Miles9 
1,134 

816 
N/A 

j Data compiled by Landrum & Brown: Oct. 20, 1994 
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Steering Committee (HSGTSC) 
completed a comprehensive feasibility 
assessment of true high speed rail service. 
The HSGTSC evaluated train service at 
two maximum speed levels, 185 mph and 
300 mph. The two levels of service were 
projected to provide average train speeds 
of 105 mph and 135 mph, respectively. 
Twelve trains a day were used as a 
baseline for system analysis. The most 
feasible location for the N-S high speed 
transportation corridor has been identified 
by WSDOT as east of Lake Washington 
and the City of Bellevue, WA, which is 
substantially east of Sea-Tac International 
Alrport. 

A new high speed system would require 
new rights-of-way, electrif~cation, grade 
separation, other infrastructure, and 
stations. The 334 mile N-S corridor 
between Portland and Vancouver, BC is 
estimated to cost between $9.03 and $1 1.95 
billion. The 256 mile East-West corridor 
between Seattle and Spokane is estimated 
to cost between $5.5 and $7.3 billion. 
Development of this service is not 
considered reasonable until after the year 
2020 due to the costs. 

Ridership forecasts for the 185 mph and 
300 mph service included both diversion of 
existing and projected automobile and air 
travelers, plus new induced trips. While 
discretionary travelers would comprise 
approximately two-thirds of all projected 
riders, new service in the N-S corridor 
could be attractive to the business traveler 
and competitive with air travel. 

Despite the potential for true high speed 
rail to compete with air travel, this rail 
option has been determined to be infeasible 
as an alternative to satisfying the poor 
weather arrival delay needs at Sea-Tac. 
Data supporting this determination are 
described in the following points. 

The development horizon for true high 
speed rail is beyond the planning 
period for the Sea-Tac International 
w o r t  Master Plan Update (2020). 
This long term planning and 
implementation period makes high 
speed rail an infeasible altemative. 
This conclusion is supported by the 
PSRC's Expert Arbitration Panel on 
Noise and DemandSystem 
Management Issues in their December 

8, 1995 final order on the demand 
system management issue. 

Based on origin and destination 
characteristics of Sea-Tac passengers, 
it is estimated that less than 5% of air 
passengers could be drawn to use rail 
by 2020 if an efficient 185 mph high 
speed rail system were available in that 
timeframe. 

WSDOT estimates that, if high speed 
rail were available by 2020, diversions 
between air and high speed rail would 
represent 1% of all air travel 
passengers and less than 2% of airport 
operations. 

Federal funding support for Arntrak is 
declining and congressional 
committees have proposed to phase out 
federal funds over the next six years, 
including support for new service 
improvements. 

Improved Conventional Higher Speed 
Rail Semce - maximum speeds of 125 
mph 

Washington State determined that an 
incremental approach to establishing higher 
speed rail service with maximum speeds of 
125 mph would be appropriate and cost 
effective. Improved conventional 
passenger rail service objectives include: 
improvements to intennodal facilities, 
eight daily round trips from Seattle to 
Portland, and three daily round trips 
between Seattle and Vancouver, BC. The 
WSDOT ten-year service improvement 
program would provide a trip of 2 hours 50 
minutes between Seattle and Portland and a 
trip of 3 hours 55 minutes from Seattle to 
Vancouver, BC. Program improvements 
will result in 50 to 60 mph average train 
speeds in the corridor. Train speeds would 
continue to vary from 10 mph up to the 
new maximum limit of 125 mph. 

Implementation of the state rail 
improvement program is contingent upon 
several factors. These include (1) obtaining 
state and local governments' consent to 
increase train speeds and frequency; (2) 
safety, capacity, and track improvements; 
(3) increased freight train speeds; (4) 
continued provision of rail service by 
Amtrak: and (5) funding of the rail 
program by the State. 
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Higher speed conventional rail service (up 

1 to 125 mph) has been determined to be 
inadequate as an alternative for satisfying 
the poor weather arrival delay needs at Sea- 
Tac. This analysis is supported by the 
PSRCs Expert Panel on Noise and 
Demand/System Management in their 
December 8, 1995 final order on 
systemldemand management. Factors 
leading to this conclusion are identified 
below: 

After the implementation higher speed 
conventional train service, WSDOT 
analysis projects that train ridership 
would continue to reflect the 
discretionary and pleasure travel 
markets. Higher speed trains would 
operate on schedules of 2 hours 50 
minutes for the trip between Seattle 
and Portland and 3 hours 55 minutes 
for the Seattle to Vancouver, BC trip. 
These times would not be competitive 
with air travel. 

As noted earlier, true high speed rail is 
the mode that would be the most 
competitive with air service. WSDOT 
forecast that true high speed rail might 
divert 1% of all air passengers. Since 
higher speed conventional rail would 
provide slower service than true high 
speed rail, the potential diversion from 
air to higher speed conventional rail 
would be an even smaller percentage 
of those passengers. 

O&D passengers in markets within 500 
miles that wouid be served by 
improved conventional rail constitute 
less than 5% of all passengers at Sea- 
Tac (the percentage of O&D 
passengers traveling between Sea-Tac 
and the top 25 cities is summarized in 
Table 11-2). Thus, the potential impact 
of diversions is limited. 

The provision of higher speed 
conventional rail service is contingent 
upon the continued provision of service 
by Amtrak as well as funding of the 
Washington State Rail Program. To 
implement the 20 year rail strategy, it 
is estimated that $802 million will be 
needed to meet intercity rail passenger 
service objectives in the Seattle- 
Portland corridor alone. The passenger 
program does not have a dedicated 
source of funding and is dependent on 
a state biennial appropriation. The 

1995-97 funding allocation is 
approximately $34.4 million, down 
from $40.2 million for 1993-95. 
Twelve million dollars of the current 
appropriation is designated for the 
purchase of one tilting trainset. 
Legislative budget support is described 
as being dependent upon Arntrak's 
continued service and funding 
participation. 

Current Rail Service -- maximum 
speeds of 79 mph 

Current intercity passenger rail service is 
operated in the 1-5 corridor by Amtrak. 
From Seattle, three daily round trip trains 
serve Portland, OR, one round trip train 
serves Vancouver, BC and one round trip 
train serves Spokane. Amtrak estimates 
travel times of 3 hours 55 minutes, 4 hours 
35 minutes, and 7 hours 15 minutes, 
respectively. 

Current train operations are slowed by 
track conditions, track geometry, speed 
limitations, slower freight traffic, 
crossings, station spacing, sight distances, 
train spacing, siding locations, and siding 
length. Train speeds in the North-South 
(N-S) corridor vary from 10 mph up to the 
current maximum of 79 mph. Passenger 
trains currently average between 40 and 
50 mph within the corridor. The new 
Vancouver, BC service is using the new 
tilt train equipment, but because of track 
conditions &d speed limitations the train 
operates within conventional Amtrak 
parameters not exceeding 79 rnph. 

The current frequency and level of 
intercity passenger rail service is not 
feasible as an alternative for addressing 
Sea-Tack poor weather capacity needs. 
This conclusion is supported by the 
December 8, 1995 final order on these 
issues by the PSRC's Expert Panel on 
Noise and SystedDernand Management. 
The following data supports this 
conclusion: 

Current Amtrak scheduled travel 
times from Seattle to Portland and 
Seattle to Vancouver, BC are 3 hours 
55 minutes and 4 hours 35 minutes, 
respectively. These travel times and 
frequencies are not competitive with 
air travel. 
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Current and future train ridership 
increases will continue to come from 
automobile and bus operations, where 
travel times and services are 
competitive. Ridership will continue 
to reflect the discretionary and 
pleasure travel markets. 

Potential reductions in federal support 
for Amhak will either cause 
reductions in the current level of 
service provided or will necessitate 
new operating efficiencies and cost 
reductions in order to retain the level 
of service. The fall 1995 federal 
transportation budget debate contains 
several proposals that, if enacted, 
would limit future Arntrak funding 
and operations, including a proposal 
to end federal funding in six years. 

Conclusions 

In summary, all three levels of rail 
service evaluated (true high speed 
service, higher speed conventional 
service, and current service) have been 
determined to be infeasible as 
alternatives for addressing the need 
identified by this EIS. Six general 
conclusions support this determination: 
(1) true high speed rail is beyond the 
2020 planning horizon; (2) less than 5 
percent of all Sea-Tac passengers have 
destinations within 500 miles of Sea-Tac 
and might consider rail as an alternative 
to air; (3) current service and higher 
speed conventional service will not 
provide travel times that are competitive 
with air travel; (4) increases in rail 
ridership are projected to continue to 
come from the pleasure and discretionary 
travel markets; and (5) funding for rail 
improvements is undetermined beyond 
the current two year state appropriation. 
This conclusion is also supported by the 
PSRC's Expert Panel on Noise and 
DemandISystem Management. 

3. Telecommunications and Video 
Conferencing 

Video technology has been around for 
almost 30 years, and offers (with service 
improvements) the potential to serve a 
portion of the air travel market 
throughout the country. With technology 
that has been developed but available in 
limited quantities, video conferencing 

and collaborative computing could serve 
as an alternative mode of satisfying the 
need for air travel. The following 
paragraphs summarize the current 
understanding of the probable impact of 
such technology on future air travel 
demand. 

Considerable progress has been made in 
the last decade in improving the 
reliability and speed of voice and data 
communication. While high speed 
communication services can be provided 
over existing telephone lines, the 
widespread installation of fiber optics 
and state-of-the-art electronic signal 
technology are expected to result in 
notable technological improvements in 
the next decades. Similar to the swift 
pace in which desktop computers have 
become an integral part of society, high 
speed communication technology is 
expected to be available in year 2010 
(such that most companies will have 
access) and 2020 (most workers will have 
access) time periods. 

Two primary studies have been 
conducted to assess the impact of 
communication technology on air travel 
demand. 

A Strategic Assessment Reporta for the 
Massachusetts Aeronautics Commission 
indicated that by 2010, a reduction in air 
travel passenger demand of 7 percent at 
Boston Logan could occur as video 
conferencing is used as a substitute for 
air travel. By 2030, video conferencing 
could reduce demand by 15 percent at 
Logan. Key findings of this study that 
may be applicable to Sea-Tac: 

For non-discretionary travel 
(typically a business traveler), video 
conferencing has the potential to 
satisfy some portion of trip demand. 
This study estimated between 5 
percent to 30 percent of travel, 
depending on trip purpose; 
For discretionary travel (i.e., 
vacations) technology is believed to 
be very limited (less than 5 percent). 

2' Strategic Assessment Report, Massachusetts 
Aeronautics Commission by Arthur D. Little, July 
1993. 

- 11-5 - Chapter II 
Alternatives 



Sea-Tac Airport Master Plan Update Final EIS 

Industry-wide, it is anticipatedz' that 
1 telecommunication has the potential to 

reduce business-related air travel demand 
by 11 percent and overall air travel 
demand by 4 percent. 

At Sea-Tac, approximately 41 percent of 
air travelers use Sea-Tac for business 
trips, while 59 percent use the Airport for 
pleasure/personal trips. Applying the 
findings of the studies noted above to 
Sea-Tac, less than 5 percent of air travel 
demand could be satisfied by 
communication technologies by the year 
2010 (when data and video-conferencing 
is expected to be available on a limited 
basis within most companies). By 2020, 
when such technology is expected to be 
widespread (on most desks - similar to 
the availability of desktop computers 
today), it would reduce air travel by less 
than 9 percent. 

A report also notes that "..it is reasonable 
to suggest that demand for air travel will 
increase as workers become more 
efficient and productive: cost savings and 
productivity gains will enable a 
significantly higher number of companies 

1 to sell their products and services in areas 
not targeted before due to higher 
operating costs. These activities will 
lead to additional demand for business air 
travel services."* 

Therefore, communication technologies 
are not a reasonable alternative to air 
service need in the time period of the 
improvements at Sea-Tac Airport. 

Based upon the information and analysis 
discussed above and the studies incorporated 
herein, it is unlikely that alternative modes of 
transportation, such as rail (traditional or 
high speed), automobilehus and 
communication technologies, can provide a 
suitable solution to the needs identified by 
this EIS. 

1' Making Connections, How Telecommunications 
Technologies Will Aflect Business and Leiswe Air 
Travel, by Apogee Research, 1994. 

1 4' Making Connections, How Telecommunications 
Technologies Will Affect Business and Leisure Air 
Travel, by Apogee Research, 1994. 

(B) Use of Other Airvorts or Construction 
of a New A i r ~ o r t  Alternatives 

This section presents a review of the ability 
of other existing area airports and 
undeveloped sites to reduce the existing and 
future poor weather delay constraint at Sea- 
Tac and to accommodate future air travel 
demand. During this study, as well as during 
the Flight Plan Study, three scenarios of new 
airport development were considered: 

Reolacement Airport - Through this 
concept, Sea-Tac would be closed upon 
the development of a single new airport 
that would accommodate long-term 
aviation demand. 

Su~plemental Airports - A supplemental 
airport would result in a two or more 
airport system. During the Flight Plan 
Study, it was "decided that Sea-Tac 
should serve as the primary airport", with 
the supplemental airport serving to 
relieve Sea-Tac. Two supplemental 
airport concepts exist: 

Major Supplemental - A major 
supplemental airport would result in 
two new independent parallel air 
carrier length runways at either a new 
or existing airport(s). 

Supplemental - This concept would 
result in the development of one new 
air carrier length runway at a new or 
existing airport. 

As is shown in the following sections, the 
development of a new airport will not address 
the poor weather conditions at Sea-Tac or 
serve the demand for air travel in the Puget 
Sound Region for the following key reasons: 

There is no sponsor, identified source of 
funds or acceptable site for a new airport; 

Extensive study of this issue resulted in 
the consideration of all alternatives for 
addressing air transportation capacity 
issues in this Region. Based on this 
process, the Puget Sound Regional 
Council (PSRC) adopted Resolution A- 
93-03 and EB-94-01 confirming that no 
feasible sites exist; and 

If a new site could be identified, market 
forces would not enable it to successfully 
compete with Sea-Tac until regional 
origin and destination air travel demand 
exceeds 10 million enplanements 
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annually - currently forecast to occur 
around the year 2010. 

The Port of Seattle and the FAA have 
reviewed the regional planning studies and 
have independently concluded that a 
supplemental airport would not satisfy the 
needs addressed by this Environmental 
Impact Statement. The following sections 
elaborate on why a supplemental or 
replacement airport is not a reasonable 
alternative. 

1. Regional New Airuort Planning 
Activities 

Both the 1988 Sea-Tac Airport 
Comprehensive Planning Review and the 
1988 Puget Sound Council of 
Governments (PSCOG, since renamed 
Puget Sound Regional Council) Regional 
Airport System Plan concluded that the 
existing two Sea-Tac runways would not 
be adequate to meet regional air travel 
needs beyond the year 2000. As a result, 
the Port of Seattle and the PSCOG 
entered into an interlocal agreement to 
co-sponsor a process to identify a long- 
tern solution to the Puget Sound 
Region's air transportation needs. 
Known as the Flight Plan Study, this 
effort recommended a multiple airport 
system that included a new runway at 
Sea-Tac Airport. Two supplemental 
airports were suggested: Paine Field in 
Snohomish County (north of the Airport), 
and another airport to be located 
somewhere in Pierce County (south of 
the Airport). 

Also in response to the Flight Plan Study 
and an additional study by the PSRC, the 
PSRC General Assembly adopted a 
Resolution No. A-93-03 in April 1993 to 
amend the Regional Airport System Plan 
(RASP). The PSRC resolution states: 
"...That the region should pursue 
vigorously, as the preferred alternative, a 
major supplemental airport and a third 
runway at Sea-Tac" subject to the six 
issues identified in Chapter I (Page 1-3). 

During the first phase of the Major 
Supplemental Airport Study conducted 
by the PSRC, a list of 25 potential sites 
were identified. This list was then 
narrowed to 12 for more consideration. 
Based on this more detailed review, three 
sites were initially recommended for a 

detailed study during the second phase of 
the Study. The three sites recommended 
by the working group were: Tanwax 
Lake, Marysville East and Arlington, 
which each included an evaluation of two 
alternative site locations (Appendix B 
contains a detailed summary of this study 
and the specific sites considered). 
However, a substantial amount of 
opposition arose concerning the 
feasibility of developing a new airport at 
these sites due to land use and 
environmental impact concerns. 

The PSRC Executive Board, the group 
responsible for preparing a study of the 
need and feasibility of a supplemental 
airport found: "there are no feasible sites 
for a major supplemental airport within 
the four-county region and that continued 
examination of any local sites will 
prolong community anxiety while 
eroding credibility of regional 
 governance."^' 

The reports and findings of the Flight 
Plan Study and the Major Supplemental 
Airport Study were used as the basis for 
evaluating the use of other airports. 
Therefore, these reports are included by 
reference. 

2. New A i r ~ o r t  Alternatives 

Based on the review summarized in this 
chapter, a replacement airport is not a 
reasonable, feasible or prudent solution 
to the near-tern constraints at Sea-Tac 
Airport. In addition, a major 
supplemental (two independent runways) 
and a supplemental (one runway) airport 
were also found to be unreasonable. 
Additional details leading to these 
conclusions are provided below. 

The analysis of alternative sites was 
initiated with the assumption that 
either an existing airport could 
replace Sea-Tac Airport or a new 
airport could be developed with air 
and surface accessibility similar to 
the proposed improvements at Sea- 
Tac. Sites considered during these 
planning efforts included locations in 

3 Resolution of the Executive Board EB-94091, October 
27, 1994. 
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the four county Region, as well as 
outside the Region. A replacement 
airport was assumed to result in the 
closure of Sea-Tac. If all existing or 
forecast air carrier traffic were 
transferred to a new airport, the new 
airport would require three parallel 
runways to operate efficiently in the 
year 2020. Assuming that all air 
carrier traffic operated at an 
alternative site, a minimum of 3,000 
acres of land could be needed. This 
would essentially replace the 
facilities provided by Sea-Tac. 
Additional land, to provide an 
environmental buffer, would depend 
on the location and airport layout. 

Several cities across the nation have 
studied the ability to create a new air 
carrier airport to replace or 
supplement an existing facility. 
However, only one new large airport 
development in the United States has 
occurred in two decades, the new 
Denver International Airport. In 
1985, the Denver region came to a 
consensus that a new airport was 
needed to replace Stapleton. Such a 
conclusion was reached after 
extensive study of the airport 
capacity and environmental impact 
issues that would be associated with 
expanding Stapleton into the 
adjoining Rocky Mountain Arsenal. 
Accelerated planning and 
development was initiated for this 
facility, which cost over $4 billion 
when it opened in early 1995. Thus, 
this fast-track example shows that it 
is unlikely that a major new airport 
could be planned and developed in 
under 10 years, once the time 
consuming effort of consensus is 
established. 

To complete all of the requisite 
studies for a Sea-Tac Airport 
replacement, the following steps 
would be necessary. Using 
conservative timing estimates, 
planning and development of a 
replacement airport could occur as 
follows: 

Replacement airport consensus 
bear 0) 

0 Site selection study (year 0 to 1) 
Master plan study (year 2-4) 

0 Environmental assessment1 
impact statement (year 4-6) 
Funding and construction plans 
(year 6-7) 

0 Acquisition of necessary land 
(year 7-9) 

0 Construction of facilities (year 9- 
15) 

Thus, if a consensus (which is a time 
consuming process) was established 
to pursue a replacement airport in 
1996, a new facility could be 
available no sooner than 2006-2010. 
Additional facilities are needed at 
Sea-Tac Airport to relieve existing 
poor weather delay and forecast 
aviation demand growth. Thus, a 
replacement airport is not a feasible 
alternative to meeting the existing 
and future poor weather related needs 
of Sea-Tac. Expansion of Sea-Tac 
Airport would be required, even if 
this timetable could be accelerated by 
a few years. 

b. So~~lernental Aimort (One or 
Two Runways) 

Off-loading future growth in traffic at 
Sea-Tac Airport to an alternative 
supplemental airport would generate 
the need for a new facility that 
accommodates about 9.7 million 
annual enplanements by year 2020. 
This level represents the forecast 
growth above Sea-Tac's current 9.4 
million enplaned passenger level. 
Based on generalized airport 
planning parameters, this activity 
level would correspond to an airport 
about the size of Sea-Tac today. 

Similar to the replacement airport, a 
supplemental airport is not a 
reasonable solution to the poor 
weather delay issues at Sea-Tac. As 
is described in this section, a 
supplemental airport capable of 
addressing the need (1) is not 
compatible with regional planning; 
(2) would not be financially viable in 
the timeframe to address existing and 
future poor weather delay and growth 
in air travel demand; (3) can not be 
completed in the necessary time 
frame; and (4) does not have an 
identified sponsor or source of 
funding. 
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Com~atibilitv with Reeional 
Planning - As has been noted 
previously, the Region sponsored the 
Flight Plan and Major Supplemental 
Airport studies which lead to the 
determination by elected officials of 
the Region that no feasible site 
exists. Additional information 
concerning these planning efforts is 
provided in Appendix B. 

Numerous sites in the Region have 
received attention as potential 
supplemental airports. Paine Field in 
Snohomish County and McChord 
AFB in Pierce County, presently 
could serve air carrier demand. In 
addition, Boeing Field has sufficient 
runway length to accommodate some 
portion of scheduled air carrier 
service. The following briefly 
summarized the issues associated 
with these existing facilities: 

Paine Field: Located in Snohomish 
County, Snohomish County Airport 
(Paine Field) occupies 1,238 acres. 
This airport functions primarily as a 
general aviation facility, and is used 
extensively by Boeing Corporation. 
The airport has three runways, the 
longest of which is 9,080 feet. 
Boeing's Everett plant dominates the 
north side of airport property, while 
mixed light industrial development 
and some residential areas are 
predominant on the south. Reflecting 
widespread opposition from county 
residents, the Snohomish County 
Council voted in 1994 to oppose use 
of Paine Field as a supplemental 
airport. 

McChord Air Force Base (AFB) - 
Joint use at McChord AFB was 
considered during the PSRC's 
supplemental Airport Study. This 
effort found that due to the increased 
military mission at the AFB, joint use 
would not be practical or acceptable 
to the Air Force at this time. To 
enable joint use at other Air Force 
Bases in the country, separate 
civilian airside and landside facilities 
must be constructed, including an 
additional runway. Thus, due to the 
extensive study and coordination 
with the military to plan and develop 
such facilities, the ability of 
achieving joint use at McChord 
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would likely prevent its use in the 
foreseeable future. 

Boeing Field - King County 
International Airport is located 4 
miles north of Sea-Tac. The airport 
occupies 647 acres of land, including 
a 10,OO 1 -foot long air carrier runway 
and a 3,780-foot runway. While this 
facility is a general aviation airport, it 
also serves Boeing Corporation, 
corporate jets, charter, and cargo. 
The area around Boeing Field is fully 
developed with commercial and 
industrial uses. Due to the close 
proximity of Boeing Field to Sea- 
Tac, extensive airspace coordination 
exists especially during poor weather 
conditions. Therefore, airspace and 
landside constraints make use of 
Boeing Field in a supplemental 
airport capacity infeasible. King 
County initiated a strategic master 
plan for Boeing Field in 1995. 

Appendix B contains a summary of 
issues associated with these existing 
airport facilities, in addition to other 
airports in the Region. 

It is recognized that commercial air 
service at an existing airport in the 
Region could be initiated at any time. 
It is likely that such air service would 
be by a charter or niche carrier 
(cargo, low-cost, etc.). However, 
such activity would not materially 
affect the demand at Sea-Tac and the 
resulting facility needs. Low-cost 
operators have historically initiated 
new service at an airport with 30 or 
less aircraft operations. As such, this 
would represent less than 3 percent 
of Sea-Tac's current daily aircraft 
operations - and would likely amount 
to less than 1 million enplanements a 
year (10 percent of Sea-Tac's 
enplaned passengers). 

Market Considerations - A second 
factor leading to the determination 
that a supplemental airport is not a 
feasible alternative relates to the 
capacity of the regional market to 
support a second airport. A study of 
multiple airport systems found that 
origin and destination demand must 
reach a certain level before a two- 
airport system can survive 
economically. With forecast demand 
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levels for the next 15 years, a 

1 supplemental airport (that 
successfully competes with Sea-Tac) 
would not be effective in serving the 
commercial passenger demand in the 
Puget Sound Region. That study 
found that a two-airport system will 
not succeed until the origin and 
destination (O&D) market within a 
city exceeds 10 million annual 
enplanements. When O&D 
enplanements are less, competition 
entices traffic to stay at the facility 
with the greater air service: 

"These interactions inevitably lead to 
concentration as the only stable outcome. TO 
visualize the process, imagine a region with 
two airports. Assume some starting situation 
as regards the airline schedules. The 
catchment areas that would correspond to this 
situation are inevitably unequal, meaning that 
more passengers would prefer one of the two 
airports. Some airlines, in deciding how to 
serve these sites, would naturally decide to 
provide more service to the busier airport in 
hopes of gaining a decisive advantage in this 
more lucrative site. Other airlines would 
match this attempt, improving overall service 
to the more popular airport. Passengers 
would respond to the better service, thus 
enlarging their catchment area of the more 
popular site. Airlines would respond next by 
reinforcing this tendency. And so on until 
benefits of fiuther concentration are 
exhausted." Multi-Aimort Svstems in 
Metronolitan Regions, Richard deNeufiille, 
Massachusetts Institute of Technology, 
March, 1986. 

The O&D air service area in the 
Puget Sound Region is long and 
narrow, due to the geography of the 
area and distribution and location of 
population. As a result, the public 
has suggested, and the PSRC 
Supplemental Airport Study 
evaluated, segmenting this air service 
area into multiple passenger 
catchment areas - each supporting a 
commercial airport. During the 
PSRC study, one of the site 
evaluation criteria was the percentage 
of the Puget Sound Region 
population that was 10 minutes 
closer to a site than are presently 
closer to Sea-Tac. The greatest 
accessibility (associated with the 
BothelltMill Creek site) is 31% of 
the Puget Sound Region. Thus, it is 
only likely that 31 percent of the 
population would have a locational 
reason for use of a new airport site. 
As a result, the competitive forces 

described by deNeufvilleYs study 
indicate that air service would likely 
consolidate at Sea-Tac, which would 
remain the Region's primary airport. 

As is noted in Table 1-2, O&D 
enplanements are not expected to 
reach the 10 million level believed 
necessary to successfully support a 
two airport system until near the year 
20 10. 

Timeframe Considerations - The 
development of a supplemental new 
airport site (with one or two 
runways) would incur nearly the 
same lead time as the development of 
a replacement airport. In all of these 
instances, it has been demonstrated 
that it takes 10-15 years from 
conceptualization to implementation. 
In Chicago, discussions began in the 
1960s to consider an airport to 
supplement O'Hare International 
Airport. In 1986, the State of Illinois 
and the FAA initiated a study to 
determine the need for a new airport; 
this study found that a new airport 
could be needed in the year 2005. In 
1993, a Master Plan and 
Environmental Assessment were 
initiated and an Environmental 
Impact Statement is expected to be 
completed in 199617. As is 
demonstrated in Chicago, the 
planning alone associated with a 
supplemental new airport will take 
approximately 10 years. 
Construction would be expected to 
take an additional 5 to 10 years. 

Lack of Sponsor o r  Funding - A 
fourth and final factor leading to the 
conclusion that a supplemental 
airport is not a reasonable alternative 
is the lack of an identified sponsor or 
source of funds for such a project. 
Any general purpose government, 
including ports, may develop and 
operate airport facilities. However, 
at this date, no government (or 
private interest) in the Region has 
identified itself as a potential sponsor 
or made funding available for such a 
project. 

Conclusions - While the Port of 
Seattle and FAA support continued 
work among regional officials to 
examine the feasibility of possible 
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sites for a supplemental airport, this 
alternative is unreasonable to 
satisfying the existing and future 
poor weather and aviation demand 
growth needs at Sea-Tac before the 
year 2010. 

Development of a new air carrier airport 
would be a long-term solution to airport 
capacity constraints in the Region. This 
alternative was evaluated to address the 
needs identified by this EIS. As is shown in 
the preceding paragraphs, the Region has 
determined that a replacement or 
supplemental airport is not feasible to meet 
these needs. 

(C) Activitv or  Demand Management 
Alternatives 

Another group of alternatives which are 
frequently suggested when considering 
airport development include traffic demand 
management and activity restrictions. The 
primary objective of activity management 
alternatives is to increase airport efficiency 
by the airport operator's establishment of 
pricing or regulatory actions, thereby 
delaying or eliminating the need for future 
airport development. During the Flight Plan 
Study, the following types of demand 
management were evaluated: 

Discouraging air travel to reduce 
demand; 

Diverting airline passengers to some 
other mode of transportation (see earlier 
alternative discussed in this chapter); 

Shifting a class or classes of aircraft, 
such as commuters, all-cargo or general 
aviation within the system of regional 
airports; 

Encouraging the use of aircraft with 
larger average seating capacity; 

Requiring or encouraging higher load 
factors; and 

Shifting aircraft operations to non-peak 
periods of the day. 

Federal law, and assurances in grant 
agreements that the Port of Seattle has 
entered into with the Federal government, 
require that access be permitted to the Airport 
on fair and reasonable terms, without unjust 

discrimination, and without imposing an 
undue burden on interstate commerce. 
Demand management techniques may not be 
implemented that unfairly discriminate 
against types of aircraft or impose an undue 
burden on interstate commerce. 

Several acceptable demand management 
strategies are in use at Sea-Tac today that 
affect the number and peaking of aircraft 
operations. Yield management, which is a 
ticket-pricing strategy focused on increasing 
load factors, is a common practice among 
airlines. The FAA operates Central Flow 
Control to reduce congestion and delay by 
holding aircraft on the ground at their 
origination until they can land at a destination 
airport, such as Sea-Tac. General aviation 
operations already have naturally transitioned 
to using nearby Boeing Field due to its 
proximity to downtown Seattle. 

In reviewing such alternatives, the character 
of the existing and forecast activity must be 
considered. As is described in Chapter I, air 
traveler demand is expected to grow from 9.4 
million enplanements to 19.1 million in 2020 
- a 100 percent increase over 1993 levels. 
Aircraft operations are expected to grow at a 
much slower rate (about 30 percent) between 
1993 and 2020. While general aviation 
activity is expected to increase slightly in the 
future, it is forecast to naturally decline (as a 
percentage of total activity) as air carrier 
activity increases. The demand for air travel 
to and from the region (O&D enplanements) 
is expected to grow 100 percent (from 6.6 
million in 1993 to 13.2 million in 2020), and 
the number of connecting passengers is 
expected to grow at the same rate. 

The Flight Plan Study found that "TDM 
(Transportation Demand Management) 
cannot be used to stop growth ...... TDM is 
most effective for 'buying time'. TDM will 
not eliminate the ultimate need for capacity 
improvements."@. 

A demand management strategy that has been 
suggested is to reduce the quantiw of 
commuter aircraft operations, which are 
primarily connecting passengers, by either 
limiting access to the Airport or by 
developing a commuter airport. Howe,.:er, 
connecting traffic at Sea-Tac is a 
consequence of airline hubbing. At Sea-Tac, 

@ The Flight Plan Project, Drnft Final Report and 
Technical Appendices, Puget Sound Regional Council 
and Port of Seattle, January 1992. 
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this connectinghub activity is clearly 

) demonstrated by the HorizodAlaska Airlines 
relationship. Horizon serves a number of 
smaller cities with smaller aircraft. A 
substantial quantity of Horizon passengers fly 
to Seattle to connect with an Alaska Airlines 
flight to another destination. As a result, if 
such trafEc was prohibited, and not 
accommodated at any area airport, larger 
aircraft would likely be used in some markets 
and other passengers would be forced to 
drive to Seattle to access air service. A 
prohibition on commuter traffic might be 
found discriminatory and thus, it may not be 
feasible. 

A diversion of commuter traffic to another 
airport would result in the need for ground 
transportation from the other airport to Sea- 
Tac such that passengers could connect to 
flights from Sea-Tac. Without a rail 
connection, such a diversion would result in 
unnecessary and undesirable congestion on 
area roads. As was described earlier, the 
Region is examining the development of rail 
service. However, the rail system is not a 
reasonable alternative in the time frame of 
the needs at Sea-Tac as discussed in an 
earlier section. 

) Some have suggested that a cargwnly 
airport be developed or that cargo operations 
be diverted to another existing airport. 
However, nearly half of all cargo is shipped 
in passenger aircraft. Thus, some cargo 
would be required to arrive in the Region at 
one airport and be transported to Sea-Tac or 
visa-versa. Because the Region currently has 
a time advantage over other locations on the 
west coast, it is likely that the added time to 
deplane, sort and enplane the cargo would 
result in unnecessary inefficiencies in 
operation. For non-connecting cargo, the 
Region would also experience unnecessary 
and, thus, inefficient, additional aircraft 
operations to transport cargo and passengers 
separately. Because of the nighttime noise 
limitations program at Sea-Tac, one Alaska 
Airlines nighttime cargo flight began 
operating at Boeing Field in late 1995. This 
one flight has resulted in notable new noise 
controversy at Boeing Field. 

Historically, airport operators have not been 
successful in changing the operating behavior 
of major airlines through pricing policies. 
An average of 3-6 percent of airline operating 
costs are associated with the operating fees 

1 charged at airports. The level of charges 
(fees) that would be necessary to change 

airline operating behavior (resulting in a 
reduction in operations with greater load 
factors) would increase airport revenues 
dramatically and raise legal issues. Such an 
increase in fees that would affect the level or 
type of operations would be highly 
questionable; it could be viewed as imposing 
an undue burden on interstate commerce and 
being contrary to the tenets of airline 
deregulation. 

The Flight Plan Study concluded that "... 
demand management measures will at best 
delay for a few years the need for capacity 
improvements. For purposes of this analysis, 
therefore, it was assumed the maximum 
demand management set of measures will 
delay capacity improvements for five years." 

This conclusion has been supported by the 
PSRC Expert Panel on Noise and 
Demandsystem Management in their 
December 8, 1995 final order on 
systern/demand management. For these 
reasons, activity management alternatives 
were found unreasonable in addressing the 
needs identified by this EIS. 

@) New Runway Develoument 
Alternatives At Sea-Tac Airuort 

As is described in Chapter I "Background and 
Purpose and Need, a significant increase in 
delay currently occurs during poor weather 
due to the 800 foot spacing between parallel 
runways. To reduce the existing and future 
poor weather related arrival delay, an 
increase in spacing between parallel runways 
is necessary. The Master Plan Update 
recommends the development of a new 
parallel runway to address existing and future 
poor weather related delay. In examining the 
possible options for siting a new runway, 
several FAA design standards must be used. 
To achieve independent arrival operations on 
two parallel runways during poor weather 
requires a runway spacing of 4,300 feet with 
existing radar. With precision runway 
monitors (PRM), a runway spacing of 3,400 
feet will enable independent parallel arrival 
streams. The FAA is considering testing 
technology, such as PRM, at runway lateral 
separations as low as 2,500 feet for 
independent parallel arrival streams. To date, 
testing has only been conducted to 3,000 feet 
separation. 
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In examining the ability to address the poor 
weather operating constraint, two primary 
new runway concepts were considered: 

provision of a third parallel in the current 
north-south alignment. The parallel 
alignment was considered to include a 
runway system in the current 16/34 
orientation as well as an alignment in 
other orientations. Other orientations 
were determined unreasonable, as they 
would result in substantially greater 
social impacts (relative to a parallel 
runway) and significantly greater 
development costs to develop a two 
parallel runway system, where the 
runways were 3,400 feet separated. 

0 the development of a new runway that is 
not parallel to the existing runway system 
(converging alignment). This concept 
would result in the development of a new 
runway that is at a diagonal to the 
existing runway system. As the 
predominant wind direction in the Region 
is north and south, a crosswind runway 
would have minimal usage. In addition, a 
runway that is aligned with Boeing Field 
was also considered. This alternative 
would result in non-parallel runway 
(converging approaches). Current FAA 
procedures enable dependent parallel 
arrival streams to converging runways 
down to certain poor weather conditions. 
However, to enable the necessary 
divergence of the missed approach 
pattern, this alternative would require a 
substantially greater new runway 
embankment (relative to a parallel 
configuration), increased cost, and 
greater social disruption and 
environmental impact. 

For the reasons noted above, only a third 
runway that is parallel to the existing 
runways at Sea-Tac was considered further. 

In examining possible runway separations 
between the proposed new runway and 
existing Runway 16LJ34R the following 
runway separation alternatives were 
considered: 

Runwav separation less than 2.500 feet: 
Development of a runway with a 
separation of less than 2,500 feet would 
not enable two arrival streams during 
poor weather conditions due to the 

requirement of increased lateral spacing 
when pilots are relying on their 
instruments and wake vortex (wind 
turbulence) caused by aircraft landings. 
Thus, poor weather arrival delay would 
not be reduced. Two parallel runways 
separated by less than 2,500 feet apart 
require that pilots be able to confirm 
visually that their aircraft are on the 
proper approach and that the wake 
vortices from aircraft ahead of them do 
not interfere. As is described in analysis 
of technology alternatives, technologies 
do not exist to eliminate the wake vortex 
constraint. While this alternative does 
not meet Sea-Tac's needs, it was 
considered in the Master Plan Update to 
test the effectiveness of segregating 
commuter traffic from the air carrier 
traffic. 

Runwav se~aration of 2.500 to 3,400 feet 
(dependentfstaggered approach streams): 
The separation of 2,500 feet is the 
minimum separation necessary to enable 
independent simultaneous arrival streams 
during good weather. During poor 
weather with 2,500 feet or more, dual 
arrival streams can occur, but aircraft 
must be staggered. Based on the results 
of the FAA Capacity Enhancement 
Study, which originally found a 
substantial delay reduction by having two 
arrival streams during Door weather 
(although staggered), - this separation 
standard was evaluated in detail. 

Runwav se~arations of 3.400 feet or 
-: Currently, a runway spacing of 
3,400 feet is the minimum separation that 
enables independent simultaneous 
arrivals during good and poor weather. 
However, it is anticipated that a 
reduction in this standard will occur in 
the near-future, possibly as low as 3,000 
feet due to new radar technology. 

Three poor weather runway separation 
scenarios exist: 

Independent Dual Parallel Approach 
Streams 

Dependent Dual Parallel Approaches - 
staggered 

Do-Nothingmo Build 

Only the Independent Dual and Dependent 
Dual Staggered scenarios would satisfy the 
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need to relieve the poor weather operating 
delay. 

In addition to runway separation, runway 
length was also evaluated. The length of the 
runway determines the types (and number) of 
aircraft operations that can use the runway. 
To achieve the greatest reduction in poor 
weather related delay, the greatest number of 
aircraft types must be capable of using the 
runway. Table 11-3 shows the percent of 
2020 Sea-Tac fleet that would be capable of 
either landing or taking-off from various 
length runways and do not reflect how the 
runway would be used. 

As is shown in Table II-3, the longer the 
runway, the more arrival andlor departure 
activity that is capable of being 
accommodated. For instance, aircraft 
operational manuals indicate that less than 33 
percent of the Sea-Tac fleet in year 2020 can 
land on a runway with a length of 5,500 feet 
or less, while 99 percent of arrivals can land 

Table 11-3 

Year 2020 Aircraft Fleet Runway Length 
Operating Coverage a t  Sea-Tac 

Runway 
Length 

5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
9,500 

10,000 
10,500 
1 1,000 
1 1,500 
12,000 
12,500 

% 
Landings 

3 1 
33  
75 
86 
9 1 
97 
97 
99 

100 
100 
100 
100 
100 
100 
100 
100 

% 
Takeoffs 

3 1 
37 
47 
54 
67 
85 
90 
90 
94 
95 
95 
96 
98 
98 
99 

100 

The percentage of total aircraft capable of using thc 
ength and d o t  reflect the percentage of time tha 
he runway would be used. 
Source: P&D Aviation 

During the Master Plan Update pilots 
expressed the need for the maximum length 
possible for a new runway. While the aircraft 
operating manuals indicate a certain length 
for an aircraft, pilots indicated a preference 
for additional pavement when landing in case 
it should be needed. As air traffic rules place 
the pilot in command of the ,aircraft if two 
runways are available for use, with one 
longer than the other, a pilot will frequently 
ask for assignment to the longer runway. 

Thus, this alternative was found to satisfy the 
needs identified by this EIS. A later section 
in this EIS provides a detailed description of 
the further evaluation of this altemative. 

(E) Use of Technolow Alternatives 

A number of technology opportunities exist 
to reduce delay during poor weather. The 
1993 Aviation Svstem Cavacitv Plan and 
1994 Federal Research and Technolow for 
Aviation 2' provide detailed summaries of 
technology that is being evaluated to reduce 
delay. These include: 

Airport Surface Capacity Technology 
(primarily affecting the movement of 
aircraft while on the ground); 

Terminal Airspace Capacity Technology 
(primarily affecting aircraft on a ~ ~ r o a c h  
or dep&re from & airport); and' ' 

Enroute Airspace Capacity Technology 
(primarily affecting aircraft operating 
between cities - outside the airspace of 
the origiddestination city); and 

System Planning, Integration and Control 
Technology and Vertical Flight Program. 

The following paragraphs briefly summarize 
the technology and how it could be applied to 
Sea-Tac in the reduction of poor weather 
related delay. 

Airport Surface Capacity Technology - 
During the taxi-in or taxi-out of the gate 
area, flights may be delayed due to 
taxiway blockage, separations at taxiway 
intersections, departure queues, etc. The 
FAA's airport surface traffic automation 

Aviation Svstem Ca~acitv Plan, Federal Aviation 
Administration, 1993; Federal Research and 
Technolow for Aviation, Office of Technology 
Assessment, U.S. Congress, September, 1994. 
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program is focused on lighting, radar, and 
sensors to make ground operations safer 
and more efficient by providing air traffic 
controllers with the ability to identify all 
aircraft and special vehicles on the 
ground during all-weather conditions. 
Because of the frequency of poor weather 
in the Puget Sound Region, Sea-Tac 
Aimort has been the site of several tvDes 
of iow visibility technologies, inclub'ing 
Aimort Surface Detection Eaui~ment 
(ASDE-3), infrared vision and' heids-up 
cockpit displays. Such programs include 
the Surface Movement Guidance and 
Control System (SMGCS) and various 
elements of the airport surface 
automation system. While limited testing 
of parts of the system has occurred, the 
FAA anticipates that pre-production units 
of this technology will be tested in full 
during the 1997 timeframe. 

Taxi delay is a minor part of overall 
delay at Sea-Tac Airport. While this 
technology will improve efficiency on 
the airfield in the future at Sea-Tac, it 
would not enable dual approaches to Sea- 
Tac during poor weather conditions or 
address aviation demand growth. 

Terminal Airs~ace Capacity Technology 
- The terminal airspace is the controlled 
airspace normally associated with aircraft 
departure and arrival patterns to and from 
airports within a terminal system and 
between adjacent terminal system in 
which tower enroute air traffic control is 
provided. To permit more closely spaced 
arrivals and departures in poor weather 
conditions, improvements will be 
required in precision navigation, 
enhanced vision, and improved 
surveillance capabilities. Such 
technology includes: 

- Terminal Air Traffic Control 
Automation (such as converging 
runways! display aid, Center TRACON 
Automation System and integration of 
terminal automation techniques with 
other air traffic control and cockpit 
automation capabilities). The purpose 
of these technologies is to assist air 
traffic controllers in enhancing the 
management of traffic in the terminal 
airspace and to facilitate the 

81 A converging runway system is one where runways are 
not parallel to one another. Thus, CRDA is not 
applicable to Sea-Tac. 

implementation of technology at 
airports. While Sea-Tac's airfield does 
not consist of converging runways, 
Center TRACON Automation Systems 
offer the potential at Sea-Tac to reduce 
controller workload and to increase 
airspace efficiency by enabling 
controllers to smooth out traffic flows 
and to coordinate traffic more 
efficiently. However, this technology 
will not enable Sea-Tac to operate with 
two approach streams during poor 
weather. 

- Precision Runway Monitor is an 
improved radar technology and 
controller display aid which enables the 
separation between parallel runways to 
be reduced and still enable two 
independent arrival streams. Based on 
tests of PRM at Raleigh and Memphis, 
the FAA has published dual 
simultaneous independent parallel 
approach procedures under poor 
weather with runways separated by 
3,400 feet or more. Additional analysis 
is being performed by the FAA 
Technical Center to determine the 
minimum spacing below 3,400 feet that 
PRM approaches can be accom~lished. 
  ow eve;, without additional 
technology to address wake vortices 
associated with aircraft movement, the 
PRM at Sea-Tac would not be 
envisioned to enable parallel 
approaches in poor weather with 
runways separation less than 3,000 
feet. 

- Microwave Landing System (MLS) - 
Current Instrument Landing System 
(ILS) final approach procedures require 
long straight approaches and can cause 
concerns for closely spaced and 
multiple airport environments, or 
airports which have tall structures near 
the runway approach. The MLS 
enables curved approaches to avoid 
structures and minimize dependencies 
between airports. Sea-Tac currently 
has an MLS which is used by 
commuter aircraft to enable the FAA to 
more efficiently sequence commuter 
aircraft between in-trail air carrier 
activity. 

- Traffic Alert and Collision 
Avoidance System (TCAS) 
Applications - TCAS is a system that 
provides warnings to pilots concerning 
nearby airborne aircraft that are 
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equipped with transponders. The 

1 program is expected to be tested in 
1996 for use in reducing spacing 
between aircraft on final approach and 
to monitor separation between aircraft 
on approaches. However, due to pilot 
concerns over false warnings, programs 
in evaluating the value of TCAS have 
slowed. 

- Wake Vortex Avoidance/Advisory 
System - Vortices begin when an 
aircraft lifts off and continue 
throughout the flight, stopping when an 
aircraft lands. The strength of a vortex 
is a function of lift needed for flight, 
and therefore, is correlated to aircraft 
weight. A better understanding of 
wake vortex strength, duration and 
movement created by specific aircraft 
types under various wind and weather 
conditions could result in a reduction 
of aircraft separation criteria. NASA 
has demonstrated that wake vortices 
can be dissipated using various 
combinations of aircraft flaps and 
spoilers on heavy jets. However, such 
measures increase the need for longer 
runways, and increase wear on tires, 
fuel consumption and noise. 
Technology is being investigated to aid 
in the detection of vortices, which 
would reduce in-trail separation. Such 
revised criteria could increase airport 
capacity by 12-1 5 percent during poor 
weather conditions. However, current 
technologies are not anticipated to 
enable parallel approaches to runways 
with a separation of less than 2,500 
feet. While this technology would 
result in slight capacity improvements 
at Sea-Tac, it would not enable dual 
independent approaches during poor 
weather conditions. 

- Localizer Directional Aid (LDA) 
Approaches - The LDA approaches 
create the appearance of the availability 
of widely spaced runways, where one 
stream is aligned with the runway and 
the other stream is offset by an 
established LDA distance. At 2-3 
miles from the landing threshold, one 
stream sidesteps over and is then 
aligned with the centerline of the 
runway. Since an LDA approach is 
offset from the extended runway 
centerline, visual separation between 

1 aircraft on adjacent approaches and the 
air traffic control tower must exist at 

the missed approach point (typically 2- 
3 nautical miles from the runway 
threshold). 

As a result, the approach minima for 
dual IFR approaches are typically 
higher than those for basic VFR 
minima. Due to the frequency of IFR 
conditions at Sea-Tac, the higher 
minima associated with an LDA 
approach would limit the use of this 
procedure during those conditions 
when the greatest delays occur. 
Therefore, this technology could be 
useful in reducing delays during VFR2, 
although it would not affect delays 
during IFR conditions. 

LDA Sidestep Procedure 

As is described in the preceding chapter, 
weather is categorized as: 

Good Weather Poor Weather 
VFRl 56.1% VFR2 19.7% 

The LDA would assist with addressing 
dual approaches during one of the five 
poor weather conditions, it would only be 
available during VFR2. Thus, the single 
arrival stream would not be addressed 
during 65 percent of the poor weather 
conditions, or 24.2% of weather 
conditions (all IFR conditions). 
Currently during VFR1, arrival delay 
currently averages about 1 minute. 
Average arrival delay increases to 1 1.4 
minutes in VFR2 and 21.7 minutes or 
more in IFR conditions. While the LDA 
would reduce delays during VFR2, it 
would not reduce the most severe delays 
that occur during IFR conditions, which 
make up 60 percent of the arrival delay 
problem. 
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Average Arrival Delay (minutes) 
Existing Existing 
Do-Nothing With LDA 

VFRl 1 .O 1 .O 

IFR2 21.7 21.7 
IFR3 21.7 21.7 
IFR4 333.2 333.2 
Avg. Arr 7.7 4.4 

Source: Capacity Enhancement Plan, Data Package 
#12, Federal Aviation Admin., June 1995. 

Due to the offset centerline type 
approaches, this technique would 
require a deviation from the established 
noise abatement approaches. An LDA 
would also change the paths that 
aircraft would use on approach to the 
existing runways at Sea-Tac. In south 
flow, which occurs about 70% of the 
time, instead of arriving aircraft 
aligning their approach over the 
Duwamish industrial corridor, arrivals 
would either overfly the West Seattle 
ridge or the Beacon Hill ridge and then 
side step over to the runway within 2-3 
miles. Due to the 300-400 feet higher 
elevation of properties located on these 
ridges, a substantial increase in arriving 
aircraft noise would likely be 
experienced on the ground. 

The benefits of the LDA are overstated 
because: 

The LDA would not be available 
during 65 percent of the poor 
weather (it is not usable during IFR 
conditions); a third paralkel runway 
would address these IFR weather 
conditions; 
Future departure operations would 
be affected to a greater degree by 
the LDA, resulting in greater total 
future delay. A third parallel 
runway would enable the outboard 
runways to be used for arrivals 
during peak periods, with the 
inboard runway available for 
departures; 
As 60 percent of the delays occur 
during IFR conditions, the LDA 
would not address a significant 
majority of the existing and future 
poor weather delay; 

The FAA is presently operating an 
LDA procedure at St. Louis's Lambert 
Field and at San Francisco 
International. The LDA at Sea-Tac 
would be most similar to the procedure 
at San Francisco, where the LDA has 
reduced arrival delays during VFR2 but 
does not address IFR delay. 

While the FAA may pursue the LDA in 
the future at Sea-Tac Airport as an 
interim measure to the availability of a 
proposed new parallel runway, the 
LDA was found to not satisfy the need 
for the proposed Master Plan Update 
airside improvements. 

Global Positioning System (GPS) - 
Over the last few decades, the FAA has 
pioneered the development of 
navigation improvements to reduce 
aircraft delay. Instrumental to the 
reduction in delay is the development 
of technology that enables aircraft to 
fly more precise flight tracks. The 
most significant development to date is 
the use of satellite technology as an aid 
to communication, navigation and 
surveillance. Developed by the U.S. 
Department of Defense over the last 20 
years, GPSJGNSS (Global Navigation 
Satellite System) is expected to allow 
aircraft to fly flexible and highly 
accurate flight tracks anywhere in the 
world. The FAA has responded by 
initiating a comprehensive satellite 
program involving government, 
industry and users to expedite research, 
development and field implementation 
of improved navigation services. The 
foundation of the FAA program is the 
GPS, a satellite-based radio-navigation 
and time transfer system operated and 
controlled by the Department of 
Defense. GPS has essentially replaced 
the MLS as the next generation 
precision approach system. It has 
applicability in reducing delay and 
congestion at the surface of an airport, 
in addition to the terminal and enroute 
airspace. 

To date, work is on-going concerning 
the GPS. FAA has only approved one . 
stand-alone non-precision approach 
using GPS as the primary navigation 
aid (Steamboat Springs, Colorado). 
GPS approaches however, have been 
approved to supplement L S  
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approaches and are being tested at a 
number of airports. While GPS is 
expected to have significant long-term 
benefits to the overall aviation system, 
it is not expected to address the wake 
vortex issues described previously. 
Therefore, GPS would not enable dual 
approaches to the existing runways 
during poor weather. 

- Flight Management Systems (FMS) - 
New computer technology being 
incorporated into the newer generation 
aircraft are capable of efficiently 
performing various navigational 
functions. At airports such as Sea-Tac, 
FMS procedures have been used to 
transition aircraft from an enroute 
phase of flight to existing charted 
visual procedures and instrument 
landing approaches. FMS procedures 
are expected to allow the reduction of 
weather minimums for charted visual 
approaches and offer alternative arrival 
paths to FMS equipped aircraft. Other 
benefits of FMS include a reduction in 
airspace conflicts, a reduction in 
controller workload, and possible 
energy reduction and improvements in 
the precision of noise abatement flight 
tracks. However, FMS would not 
enable dual independent approaches to 
the existing runways during poor 
weather. 

Enroute Airspace Capacitv Technoloq - 
Enroute airspace is the controlled 
airspace above or adjacent to the terminal 
airspace. Because of non-uniform 
demand for portions of the enroute 
airspace, technology is being evaluated to 
reduce delays and match traffic flow to 
demand. 

System Planning, Internation and Control 
Technology - A number of technical 
tools are being developed to aid in the 
evaluation of air traffic control 
procedures and system performance. 

0 Vertical Flight Performance - This 
program is evaluating means to improve 
the safety and efficiency of vertical flight 
operations and increase the capacity of 
the national airspace through research, 
engineering and development efforts 
focused on vertical flight. 

1 Of the technology listed above, the Precision 
Runway Monitors (PRM) and Wake Vortex 

Avoidance/Advisory System have application 
to addressing the poor weather issues at Sea- 
Tac. It is expected the PRM will be used at 
Sea-Tac if the runway lateral separation 
testing shows that such technology could be 
applicable to runways with a separation of 
2,500 feet or less. However, the primary 
issue that would remain is the wake-vortex 
condition. The FAA continues to evaluate 
wake vortex conditions. However, there are 
no plans currently envisioned to reduce the 
wake vortex standards. 

(F) Blended or Delaved Alternative 

WAC 197- 1 1-440 (5)(vii) states that an EIS 
must: 

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

The characterization "reserving for some 
future time" implies purposefully delaying 
the implementation of the proposed 
improvements. The net effect of delaying 
implementation of the proposed 
im~rovements would result in the conditions --- 

pr&nted in this EIS as Do-Nothing. 

To consider the intent of this SEPA 
provision, this section discusses the benefits 
and disadvantages of delaying 
implementation of the Master Plan Update. 
These benefits and advantages include: 

Benefits of delaying implementation: 

0 Impact on the natural resources would 
occur later in time. 

0 Impact on the built and social resources 
would occur later in time. 

Disadvantages of delaving implementation: 

0 Existing poor weather related aircraft 
arrival delay would continue, and would 
increase; 

0 Unnecessary costs of delays incurred by 
the airlines of about $24 million annually 
(in 1994) and growing to $146 million 
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annually when activity reaches 425,000 
operations (near the year 2013).g1 

In addition, actions that might assist with 
delaying the timing in which the need for 
airport improvements were also considered 
and are referred to as the Blended 
Alternative. As was described in the 
preceding sections, three alternatives, if 
available and used, could offer means of 
reducing aviation demand at Sea-Tac: use of 
alternative modes, use of existing airports, 
and activityldemand management. Because 
of the significant financial investment that 
airport users experience with airport 
infrastructure development, such 
improvements are typically not undertaken 
until the need has already arisen or the need 
will arise in near future with a demonstrable 
benefit relative to cost. Therefore, if these 
other alternatives, independently or in 
combination, were implemented and used, the 
needs would not arise as quickly at Sea-Tac, 
and thus, implementation of the proposed 
Master Plan Update improvements could be 
delayed. 

This alternative was considered and 
dismissed for the following reasons: 

This alternative does not reduce the 
existing disparity between good and poor 
weather operating capability and 
resulting delay. As a result, the delay 
savings of $24 million annually today 
would not be achieved, and would 
escalate to $146 million when activity 
levels reach 425,000 annually; 

Based on studies of these individual 
actions, there is no indication that any 
individual alternative would result in a 
diversion of 10 percent or more 
passengers from Sea-Tac in the 
reasonably foreseeable future; 
No actions exist to alleviate the majority 
of the existing and future poor weather 
arrival delay. While the Localizer 
Directional Aid (LDA) would reduce 
arrival delays during VFR2, it would not 
address 60 percent of the existing poor 
weather (IFR) delay problem. 

9' "Seattle-Tacoma International Airport, Capacity 
Enhancement Update", Federal Aviation Admin., July 
1995. 

The Master Plan Update forecast was 
prepared in early 1994, based on activity 
through 1993. Activity levels through 
October 1995 indicate that passenger 
levels are growing slightly faster than 
forecast by the Master Plan Update - 
giving no indication that demand will be 
delayed. 

None of the actions individually would 
satisfy the need for the proposed airport 
improvements. In addition, no actions exist 
to address the poor weather constraint that 
exists at Sea-Tac other than the development 
of a new parallel runway with a separation of 
2,500 feet or more. As was shown, 
technology/procedura1 actions could reduce 
the severity of some of the poor weather 
constraint (only during VFR2). However, no 
technologies exist to address the IFR single 
arrival stream constraint. Thus, if a blend of 
non-development related actions were used to 
satisfy the poor weather needs at Sea-Tac, the 
Do-Nothing alternative as presented in this 
EIS would result. 

SEPA poses the question ''would their pursuit 
'foreclose future options"'. None of the 
proposed airport improvements would 
prevent another option or other major 
planned improvements in the Airport area 
from being pursued. However, airport 
funding could be limited for use in other 
improvements. For instance, if funding from 
traditional airport sources were used to 
implement some alternative (other than the 
Do-Nothing and "With Project" alternatives 
described in this EIS) a shortage in funding 
could result. 

For these reasons, this alternative was not 
considered further. 

(G) Do-NothindNo-Build 

The Do-Nothing alternative would result in 
Sea-Tac Airport remaining as it is today. 
Therefore, existing operational congestion 
and delay would continue and not be 
relieved. Also, the existing negative 
environmental and operational impacts of the 
Airport would not be reduced. Although this 
alternative may not be prudent, it is feasible, 
and therefore, is one of the alternatives 
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considered throughout the Environmental 
f Impact Statement. 

(2) Provide SuMcient Runway Length to 
Accommodate Warm Weather 
Operations Without Restricting 
Passenger Load Factors o r  Payloads 
For Aircraft Types Operating to the 
Pacific Rim. 

As is described earlier in this chapter, future 
aviation needs at Sea-Tac include a 12,500- 
foot long runway to enable service to Hong 
Kong, the primary economic and trade hub of 
the Pacific Rim. The following alternatives 
were considered: 

Extension of Runwav 16LJ34R - 
Presently, Runway 16LI34R is 11,900 
feet long. To achieve the desired 12,500- 
foot length, this runway would require a 
600-foot extension. Three build options 
exist: 1) Extend to the North (Runway 
End 16L) by 600 feet; 2) Extend South 
(Runway End 34R) by 600 feet; and 3) 
Extend North and South (both ends) such 
that 600 feet is added. The full extension 
to the north (Runway End 16L) would 
require the relocation of SR 5 18 and 
South 154th Street. However, as is noted 
in the next subsection, the runway safety 
area for this runway end does not meet 
current FAA design standards. Thus an 
extension of the runway to the north 
would further exacerbate the RSA issues, 
requiring the relocation of SR 518. Full 
extension to the south (Runway End 34R) 
would require grading and fill due to 
steep terrain. Similar RSA issues exist 
for this runway end. All of these issues 
would also be incurred if both ends of the 
runway were extended. The extension of 
both ends is not reasonable due to the 
increased construction costs associated 
with two construction sites, the need to 
address expanded RSA in both directions 
and no perceptible reduction in 
environment impact. 

Extension of Runwav 16lU34L - 
Presently Runway 16lU34L is 9,425 feet 
long and is the runway located furthest 
from the terminal complex. An extension 
of 3,075 feet would be necessary to 
achieve the desired runway length. 

) Similar to the options for its adjoining 

runway, the following options were 
considered: 

1) Extend Runway 16R by 3,075 feet; 
The maximum extension that can be 
conducted to this runway end is 
approximately 125 feet before 
wetland (The Lake Reba Detention 
sites 4 through 8 totaling 20.6 acres 
as described in Chapter N, Section 
11 - Wetlands) would be affected. 
In addition, South 154th street is 
located 900 feet and SR 5 18 is 2,200 
feet north of Runway end 16R. 
Therefore, maximum extension of 
this runway end would require the 
displacement or tunneling of these 
roads. 

2) ~x t end  Runway 34L by 3,075 feet - 
This runway could be extended about 
1,000 feet south before it would 
affect wetland (site 28 - about 18 
acres). South 188th Street is located 
approximately 1,200 feet south of the 
end of Runway end 34L and would 
also require relocation or tunneling. 

3) Extend both ends such that 3,075 feet 
is added. As is noted for the 
previous sub-alternatives, Partial 
extensions of these runway ends, the 
maximum extension that can be 
achieved in either direction without 
affecting wetlands acreage in excess 
of 20 acres is under 1,200 feet. 
Because of the roadway relocations 
associated with this runway 
extending this runway would cost at 
least three times the cost to extend 
Runway 16L/34R and impact about 4 
times the quantity of wetland. 

Develo~ment of a new runwav with a 
12.500 foot length - The development of 
a new 12,500 foot runway was 
determined unreasonable at Sea-Tac 
based on a qualitative review of the 
alternatives which address the arrival 
delay issues. Such a runway would need 
to be parallel to the existing runway 
system at the Airport, and as such would 
need to be developed east or west of the 
existing two parallel runways. 
Development east of the existing 
runways would require the runway to be 
placed parallel and east of International 
Blvd. (SR 99), thus displacing massive 
amounts of commercial development and 
severely disrupting the urban village 
designation that the City of SeaTac 
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wishes to achieve. Development west of 
the existing runways, at least 2,500 feet 
from the easterly parallel would require 
the relocation of a 4,000 foot segment of 
SR 509, relocation of the SR 509/South 
188th Interchange, and the relocation 
and/or tunneling of approximately 5,000 
feet of South 188th Street. In addition, a 
substantial displacement of area 
businesses and residences would be 
necessary. For these reasons, these 
alternatives were determined to be 
unreasonable. 

Delaved Alternative - As is noted earlier, 
SEPA requires the consideration of the 
benefits and disadvantages of delaying 
implementation of the proposed 
alternative. The benefits of delaying 
implementation of the runway extension 
would be avoiding the adverse impacts 
identified by this EIS. The disadvantages 
would be continued off-loading of 
passengers andor cargo for flights 
departing during warm summer months. 

Delaying implementation of this element 
of the Master Plan Update would not 
foreclose future options, as this element 
is not likely to be implemented during an 
early phase of the Master Plan Update 
development. However, if plans 
associated with the development of the 
South Aviation Support Area (SASA) do 
not recognize the development of this 
runway extension, the relocation of Des 
Moines Creek might be necessary twice. 
Thus, the proposed mitigation included in 
this EIS incorporates the planned 
extension of the runway in the layout of 
the relocated Des Moines Creek. 
Implementation of the runway extension 
does not foreclose any other future 
options. 

Do-Nothine/No-Build - The DeNothing 
alternative would result in the Airport 
remaining as it is today. Therefore, 
service to cities at greater distances 
would result in reduced payload during 
warm weather conditions. Although this 
alternative may not be prudent, it is 
feasible, and therefore, is one of the 
alternatives considered throughout the 
Environmental Impact Statement. 

Based on the options available to address 
existing runway RSA issues, the 600 foot 
extension of Runway 34R is the only 

reasonable development option to providing a 
12,500 foot runway at Sea-Tac. 

To address the runway length issue as well as 
the RSA, described in the next section, the 
runway would be extended 600 feet and a 
1,000 foot runway safety area completed. 
Given the length of the existing embankment 
(which extends 535 feet beyond the current 
threshold), the Master Plan Update 
improvement would result in an expansion of 
the embankment by 1,065 feet. This 
extension and the associated parallel taxiway 
and taxiway entrance to the South Aviation 
Support Area will be developed to ensure that 
the ultimate planned alignment of the South 
AccessISR-509 extension can be completed. 

(3) Provide Runway Safely Areas (RSAs) 
that Meet Current FAA Standards. 

As was described earlier, the RSAs are safety 
areas that are allocated to provide for 
possible aircraft overruns, undershoots and 
excursions. The RSA design criteria is 
presently not met to the south due to terrain 
changes. The RSA design criteria is not met 
to the north due to terrain and to South 154th 
street. 

For airports that cannot meet the RSA 
standards, the FAA has established 
guidelines for the use of declared distances. 
With the declared distance procedures, the 
FAA requires that an airport operator declare 
which portions of the runway are available 
for takeoff and landing calculations so that 
the 1,000 foot RSA is available. Declared 
distances were established by the FAA for 
space constrained airports where the 
conventional RSA configuration cannot be 
provided at the ends of the runways. FAA 
defines declared distances for: 

Takeoff Run Available (TORA) - the 
length of runway declared available and 
suitable for satisfying takeoff run 
requirements; 

Takeoff Distance Available (TODA) - is 
the TORA plus the length of any 
remaining runway or cleanvay beyond 
the end of the TORA available for 
satisfying takeoff distance requirements. 
The TODA length is determined by 
aircraft operators based on the controlled 
obstacles in the departure area. At Sea- 
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Tac, where no clearways are present, 
TODA is the same as TORA. 

Accelerate-Stop Distance Available 
(ASDA) - is the runway length available 
to accelerate to V1 (takeoff speed) and 
then decelerate to a safe stop. 

0 Landing Distance Available (LDA) - is 
the runway length available for landing. 

As the RSAs are mandated by Federal 
Aviation Regulation (FAR) Part 139.309(a) 
and subsequent grant assurances, only two 
basic options exist: 

Use of Declared Distances with displaced 
runway thresholds; 
Clearing, grading, filling and 
development of the requisite areas for 
1,000 feet beyond the existing pavement 
end. 

Since publication of the Draft EIS, the Port of 
Seattle has completed the grading off the end 
of Runway End 34L to provide the requisite 
1,000 foot RSA. This project, completed per 
a SEPA Determination of Non-Significance 
and NEPA Categorical Exclusion, showed 

) that this element would not affect wetlands. 
It was completed by bringing 14,000 cubic 
yards of material to the site. In December 
1995, the Port completed a DNS for the 34R 
RSA (clearing and grading approximately 
465 feet). As the DNS for this project 
showed, 0.1 acre of wetland will be filled. 
The Port received approval from the Army 
Corps of Engineers (COE) in 1993, subject to 
a Nationwide COE Permit, to fill this 
wetland. It will be completed by bringing 
500,000 cubic yards of material to the site. 
This EIS addresses the cumulative impact of 
the proposed runway extension and 
completion of the RSA for 34R. 

The following summarize these alternatives 
associated with the RSAs for Runway 
16L134R and 16R: 

Declared Distances/Displace the runway 
threshold: Recognizing that airports may 
incur difficulty in achieving the full RSA 
standard, the FAA has enacted declared 
distance criteria as defined in the 
preceding section. With the declared 
distance criteria, the FAA requires that 
an airport declare which portions of the 

runway are available for take-off and 
landing, so that the full 1,000-foot safety 
areas are provided for operations on the 
runway. Those portions of the runway 
declared not usable for takeoff and 
landings are then considered part of the 
RSA. 

- Runway 16R/34a1 was the focus of 
the RSA issues as the north end of 
the runway (end 16R) represents the 
greatest constraint. Exhibit II-1A 
shows the existing conditions. The 
following identify alternatives to 
addressing this RSA: 

-- (Alternative RSA-IA) A 250-foot 
displacement to the threshold of 
Runway End 16R. This 
alternative would include a 
partial grading and filling for 750 
feet of the area north of the 
existing runway threshold. With 
the 250-foot displacement, the 
full 1,000-foot long RSA would 
be provided. This alternative 
would avoid the northward 
relocation of South 154th Street, 
but would require the 
construction of a retaining wall 
along the roadway and relocation 
of approach lights and other 
navigational aides. However, 
when in north flow (arrivals on 
34L or departures on 34L) the 
ASDA (accelerate-stop distance 
available) and LDA (landing 
distance available) would be 
reduced by 250 feet. In south 
flow, a reduced LDA of 250 feet 
would occur. The Port estimated 
that this option would cost 
between $3-6 million to 
complete. For these reasons, this 
alternative was found 
unreasonable. 

-- (Alternative RSA-2A) A 450-foot 
displacement to the threshold of 
Runway End 16R. This 
alternative is the same as the 
above, except with an expansion 
of the existing RSA out to 550 
feet, using a 450 displacement of 
the north runway end to achieve 
the requisite 1,000 feet. While 

101 Following the issuance of a Determination of Non- 
Significance in February 1995, the Port of Seattle 
cleared, graded and filled the requisite RSA for 34L. 
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other lengths could occur, this 
distance would avoid the 
development of the retaining 
wall. As a result, a 450-foot 
reduced LDA to the south on 
Runway 16R would occur. The 
Port estimated that this option 
would cost between $1.0 and 
$3.0 million to complete. 

The reduced landing distances 
would restrict the usage of 
taxiway M to some aircraft, thus 
increasing the runway 
occupancy. For these reasons, 
this alternative was found 
unreasonable. 

-- (Alternative RSA-3A) A 770-foot 
displacement to Runway End 
16R. This alternative would use 
the existing 230 feet of full-width 
RSA with a 770-foot 
displacement. This alternative 
would result in a 770-foot 
reduction in the LDA to the south 
and a 770-foot reduction in the 
ASDA to the north. A relocation 
to South 154th would not be 
required. The Port estimated that 
this option would cost between 
$0.5-1.5 million to complete. 

Because of the reduced available 
runway length, aircraft landing 
would not be able to use the 
existing taxiway exits in an 
efficient manner. Thus runway 
occupancy would be increased or 
additional taxiway exits would 
need to be developed. For these 
reasons, this alternative was 
found unreasonable. 

- Runway 16L/34R, shown in Exhibit 
II-1B. Alternatives for this runway 
RSA are: 

-- (Alternative RSA-IB) A 300-foot 
displacement to 16L (which is 
currently displaced 490 feet - 
thus the existing displacement 
would be reduced), and a slight 
build out of the 16L RSA to 
700'. As a result of the 
displacements, the south flow 
LDA would be reduced to 11,600 
and the ASDA would be 11,900 
feet. In north flow, the LDA 

would be reduced to 11,600 and 
the ASDA would be reduced to 
11,600 feet. Due to the length 
requirement of 12,500 feet 
identified in the Master Plan 
Update, displacement of this 
runway was not considered a 
realistic alternative. 

Declared Distance Summary: Relative to 
declared distances. the FAA noted to the 
Port in a ~ e b r u a i  1993 letter "The FAA 
strongly recommends that declared 
distances not be used at Seattle-Tacoma 
International Airport. Aircraft operations 
during low visibility conditions are a 
major concern. Declared distance 
lighting would be required in addition to 
low visibility lighting and result in a 
confusing lighting system during low 
visibility operations. We recommend 
you consider relocating the threshold to 
adjoin the starting boundary of the 
RSA".U1 For these reasons, these 
alternatives were not found reasonable. 
However, because the Port must address 
the RSA compliance issue, if clearance, 
grading and filling were not undertaken, 
the declared distances would be the Do- 
Nothing action. 

Clearance, sadine. filling and 
develo~ment of the reauisite areas for 
1.000 feet bevond the existing pavement 
end: These alternatives would result in - 
the conventional configurations for the 
RSAs. 

- Runway 16IU34L (Alternative RSA- 
4A): To provide the necessary area, 
the north RSA would require the 
relocation of South 154th Street 
around the RSA. No wetlands would 
be affected in clearing, filling, 
grading and developing a 1,000-foot 
RSA on the north or south end of this 
runway. While conceptually, the 
road could be tunneled under the 
RSA, the cost of such tunneling 
would be far greater than relocating 
the road. The cost to reixate the 
road and to complete this alternative 
is about $20-$30 million. While this 
cost is greater than the declared 
distance options, the majority of this 
cost associated with relocating South 

- - - 

11' Letter from Paul Johnson, Civil Engineer, Seattle 
Airports District Office to the Port of Seattle, February 
19,1993 
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154th Street would be incurred in 
completing the new parallel runway. 

- Runway 16W34R (Alternative RSA- 
ZB): This alternative would clear, 
fill, and grade 300 feet in addition to 
the existing RSA to the north, and 
relocate South 154th Street. If the 
16L landing displaced threshold were 
removed, a total of 300 additional 
feet would be needed. The southern 
RSA would be cleared, filled, and 
graded an additional 465 feet. This 
alternative is a viable alternative, but 
would require two construction 
efforts, to address the existing RSA 
issue, and then extend at a later date 
extend 34R the additional 600 feet. 
To ensure compatibility of the 
mitigation, these projects were 
assessed in one phase. 

Clearance. grading. filling. and 
develo~ment of the requisite area 
including the 600-foot extension of 
Runway 34R (Alternative RSA-3Bl- 
As is noted in the preceding section, 
to provide unrestricted payload to 
aircraft serving the Pacific Rim, a 
takeoff roll available length of 
12,500 is needed. As the only 
reasonable alternative to satisfying 
this need is the southern extension of 
34R, the cumulative altemative of 
addressing the RSA was also 
considered. Therefore, a 600 foot 
runway extension would require the 
clearance, filling and grading of 
1,600 feet (the extension plus the 
standard RSA distances). Given the 
12,500 foot length need, this 
clearing, filling, and grading of 1,600 
feet off 34R is the only reasonable 
alternative to addressing the RSA 
issues on the southern end of 
Runway 16L/34R. To address the 
runway length issue described in the 
previous section, as well as the RSA, 
the runway would be extended 600 
feet and a 1,000 foot runway safety 
area completed. Given the length of 
the existing embankment (which 
extends 535 feet beyond the current 
threshold), the Master Plan Update 
improvement would result in an 
expansion of the embankment by 
1,065 feet, for a total length of 1,600 
feet. 

Delaved Alternative - As is noted earlier, 
SEPA requires the consideration of the 
benefits and disadvantages of delaying 
implementation of the proposed 
alternative. Delaying implementation of 
actions to addressing the RSA issues is 
not possible, due to the FAA grant 
assurances. Therefore, the only non- 
development options would be the 
establishment of declared distance 
procedures and displaced runway 
thresholds. The advantages of this would 
be a reduction in the amount of fill 
transported to the site and associated 
adverse off-airport impacts. The 
disadvantages would be reduced runway 
landing lengths, required techniques for 
low visibility lighting, and reduced 
airfield efficiency. Implementation of the 
clearing and grading alternative does not 
preclude other options in the future. 

Do-Nothinflo-Build E' This altemative 
would maintain the current RSA 
dimensions, which do not meet FAA 
requirements. As this option may result 
in the FAA bringing an RSA enforcement 
action against the Port of Seattle, it is not 
a reasonable alternative. The result of a 
Do-Nothing altemative would be the 
requirement that displaced thresholds be 
developed, as described previously. 
While this option is considered to be a 
last resort action for airports with low 
visibility conditions, it is technically 
feasible; declared distances are not 
recommended due to the low visibility 
lighting confusion that pilots could 
experience. Each displacement would 
require relocation of approach lights and 
other navigation aides. The following 
identifies the declared distances 
associated with the Do-Nothing: 

- Runway 16W34R (Alternative RSA- 
IB): Because of the non-standard 
RSA's, the threshold of 16L would 
remain displaced. The Iideslopes on 
both ends would be rekcated. As a 
result, in north flow, the maximum 
available landing distance available 
LDA) at Sea-Tac would be 11,145 4 eet. In the south flow, the maximum 

LDA would remain as 1 1,145. 

Technically, the literal Do-Nothing is not an option for 
addressing the RSA issues. The Port of  Seattle has two 
options for addressing RSAs, both of which require 
some action: grade and develop off the ends of the 
runways or establish declared distance procedures. The 
Do-Nothing alternative presented in this EIS reflects the 
non-development action (declared distances). 
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- Runway 16R/34L (Alternative RSA- 
IA): Because the horizontal criteria 
is only standard at a length of 230 
feet, Runway End 16R would be 
displaced 770 feet. As a result the 
LDA and ASDA would be reduced 
an equivalent distance. Therefore, in 
a south flow, the LDA would be 
reduced from 9,425 feet to 8,655 feet. 
This would prevent about 1% of the 
year 2020 aircraft types from being 
able to land on this runway. As a 
result of the displacement to Runway 
16R, greater runway occupancy 
would occur due to the placement of 
current taxiway exits. 

Due to the runway length needs of the 
Airport, as described in this chapter, the only 
reasonable alternative to achieving 
compliance with the FAA's RSA design 
standards is the clearance and grading of the 
requisite areas (Alternatives RSA3B and 
RSA-4A). 

(4) Provide Enticient and Flexible 
Landside Facilities to Accommodate 
Future Aviation Demand 

Alternatives that could accommodation of 
future aviation demand include: 

(A) Use of Other Modes of Transportation 

(B) Use of Other AirpodDevelopment of A 
New Airport 

(C) ActivityDemand Management 

(D) Landside Development at Sea-Tac 
Airport 

(E) Delayed or Blended Alternative 

(F) Do-NothingNo-Build 

The following summarizes the issues 
associated with each of these alternatives. 

(A) Use of Other Modes of 
Trans~ortation Alternatives 

Alternative modes of transportation were 
evaluated (on page 11-1) in terms of their 
capability to meet the needs of freight 
shippers and travelers who presently use 
Sea-Tac Airport. Based upon the 
characteristics of freight shipments and 

travelers from Sea-Tac, alternative modes 
of transportation, such as rail (traditional 
or high speed) or automobile/bus, cannot 
be realistically considered as providing a 
suitable solution to needs identified in 
this study at Sea-Tac Airport. 

(B) Use of Other Airports or 
Development of a New Airvort 
Alternatives 

As was described beginning on page 11-6, 
an extensive study of the development of 
a replacement or supplemental airport 
was conducted by the Puget Sound 
Regional Council. This study found: 
"The Executive Board concludes that 
there are no feasible sites for a major 
supplemental airport within the four- 
county region and that continued 
examination of any local sites will 
prolong community anxiety while 
eroding the credibility of regional 
governance."Q1 Based on the ' analysis 
presented earlier and the findings of the 
Puget Sound Regional Council, it is 
unlikely that use of other airports or 
development of a new airport are 
reasonable alternatives to serving hture 
air travel demands. 

(C) Activitv/Demand Alternatives 

Another group of alternatives which are 
frequently suggested when considering 
airport development include traffic 
demand management and activity 
restrictions. As was described in a 
preceding section (starting on page II- 
1 I), activity alternatives would not 
reduce demand such as to prevent the 
need for improvements at Sea-Tac 
Airport. 

@) Landside Development at  Sea-Tac 
Airport Alternatives 

The Master Plan Update identified 
numerous alternatives to address the 
future terminal and support facility 
requirements. Table I-6 lists the 
landside facility requirements. Once the 
possible runway options were evaluated, 
the planning process began to focus on 
existing and forecast conditions in the 
terminal, cargo, support and roadway 
system. This effort showed that, in some 

u' PSRC Executive Board Resolution EB-94-01. 
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cases, the present airport facilities are not 

1 efficiently accommodating passengers 
and aircraft. In other instances, these 
existing facilities were determined to be 
insufficient to accommodate future 
activity. The following summarizes 
options to addressing terminal, cargo and 
support facilities. 

1. Terminal Facilities 

One of the primary criteria used in 
planning future terminal facilities is 
the need for aircraft gates. Aircraft 
gate requirements define the general 
layout of the terminal and the 
quantity of building space, through 
the establishment of the number and 
size of aircraft that can enplane and 
deplane passengers. Based on the 
forecast increase in passengers and 
aircraft operations, the need for 
aircraft gates is expected to increase 
about 20% by the year 2020. To 
recognize the differences between the 
physical requirements of various 
gates (i.., narrowbody versus 
widebody), the linear frontage (LF) 
of gate space is also identified. 
Currently, Sea-Tac Airport has 75 
actual gates, within 12,100 linear feet 
of terminal frontage. 

The existing and forecast gate 
requirement is: 

1993 - 75 gates in 12,100 LF 
2000 - 86 gates in 13,800 LF 

0 2010- 94gatesin15,lOOLF 
0 2020 - 100 gates in 16,300 LF 

Because of the varying dimensions 
and space requirements of various 
aircraft, a gate equivalency is often 
used. The NarrowBody Equivalent 
Gate (NBEG) would range from 89.9 
in 1993 to 120.6 in 2020. 

In addition to the gate space, the 
square footage of additional terminal 
space was quantified. Using the 
aviation demand forecasts, a range of 
additional terminal space was 
quantified. The lower bounds of the 
range indicate maximized expansion 
of existing facilities, while the higher 
bounds represent development of 

i new terminals. Additional space 

beyond the current 1.9 million square 
feet (SF) are: 

Additional Passenger Terminal 
Space Needs . 2000: 412,000 to 613,000 SF . 2010: 744,000 to 1,076,000 SF . 2020: 1,080,000 to 1,533,000 SF 

In addition to the provision of 
terminal and gate facilities, passenger 
access must be provided. Currently, 
all passengers access to the Main 
Terminal is through the Airport 
roadway system curbfront or parking 
garage. The Master Plan Update 
found that currently there is 
insufficient curbfront to 
accommodate peak demand, resulting 
in a poor level of service on some of 
the access/egress ramps. The Master 
Plan Update found that "the 
fundamental problem which remains 
is that the configuration of the 
terminal curb has evolved from the 
original terminal plan in which traffic 
turns at the midpoint of the roadway. 
This not only creates a point of 
congestion at the turn itself, but 
limits the extent to which the 
terminal curb may be extended in a 
linear fashion." This condition is 
expected to become severely 
inefficient and congested with a 100 
percent increase in passengers by 
year 2020. 

Based on the facility requirements, a 
series of terminal development 
options (shown in Exhibit II-2) are 
identified: 

Centralized Terminal - To 
maximize the infill of the existing 
central core, opportunities to satisfy 
existing terminal needs were 
examined within the existing Main 
Terminal land envelope. However, 
because of the limited amount of 
space, only one concept was 
identified as being viable. This 
option would result in the 
development of a passenger 
Transportation Distribution Center 
on the site immediately east of the 
existing main parking garage. This 
facility could accommodate the 
regional rail facility, as well as 
provide supplemental curbfront for 
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high occupancy vehicles and busses. 
Because of the distances between this 
facility and the existing Main 
Terminal, it would be connected with 
a people mover (such as moving 
sidewalks) to minimize passenger 
walking distances. This system 
could require the use of portions of 
one or more floors of the existing 
parking garage. Supplemental 
passenger check-in and baggage 
claim could also be developed in the 
distribution center. 

Public terminal space would be 
developed through a significant 
southern extension of Concourse A, 
with a Federal Inspection Service 
(FIS) facility, improved passenger 
security screening space and 
expansion of the north and south 
satellites. A limited ticketing level 
expansion could also occur to the 
northern end of the Main Terminal. 

This option would focus on the use of 
high occupancy vehicles for access to 
the Airport to relieve congestion on 
the surface roads. Such modes could 
include shuttles and light rail to 
divert passengers away from private 
autos, taxis and limos. Additional 
public parking would be developed 
through a southern expansion of the 
parking garage. To service the transit 
curb, an elevated roadway, east of the 
existing garage, would be required. 
Additional parking requirements 
could be satisfied through the 
development of a parking garage on 
the site of the current Doug Fox 
parking lot. 

While this option would not 
completely satisfy future terminal 
and roadway needs, a substantial 
amount could be met. Therefore, the 
central terminal option is a viable 
alternative. 

South Terminal - This option would 
result in the development of 
expanded terminal facilities to the 
south of the Main Terminal. Two 
basic south terminal options are 
defined by property acquisition 
approaches: 

Avoid Acquisition of the 
commercial property west of 
International Blvd., north of S. 
188th. This area presently 
consists of 12 privately held 
parcels, including the West Coast 
Hotel, Pizza Hut, Denny's, etc. 
The cost to acquire these parcels 
is estimated to be about $32 
million. 

Avoiding the acquisition of these 
parcels would restrict terminal 
and supporting roadway 
development, but would require 
the displacement of virtually all 
of the aircraft maintenance and 
hangar facilities currently located 
to the south of the Main 
Terminal. Access to the new 
terminal facilities would result in 
development of a connection to 
S. 188th Street at about 24th 
Avenue South (west of 
International Blvd.). 

While the commercial avoidance 
option would achieve the airside 
and landside requirements, it 
would not relieve the current 
curbfront congestion in the Main 
Terminal area. To avoid the 
commercial property would 
result in the development of a 
roadway system that connects the 
existing Main Terminal to the 
new South Terminal. As a result, 
vehicular congestion currently 
experienced would be 
compounded, as this option 
would concentrate additional 
traffic in an already congested 
area. For these reasons, this 
option is not a reasonable 
solution to the needs at Sea-Tac. 

Commercial Acquisition - 
Acquisition of the triangular 
shaped land envelope bound on 
the south by S. 188th Street, on 
the east by International Blvd., 
and on the east by Air Cargo 
Road would enable the 
development of a south unit 
terminal with a roadway system 
that could bypass the existing 
Main Terminal. It would enable 
the development of a south unit 
terminal roadway system that 
could allow passengers to 
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separately access either the Main 
Terminal or the new South Unit 
Terminal, thus avoiding the 
congested area. Along with the 
development of the unit terminal 
would be the development of a 
new parking garage. 

A number of building concepts 
exist to develop the separate, but 
connected South Unit Terminal. 
The specific location and layout 
of the building would depend on 
the number and operating 
characteristics of the airlines that 
would use the new South 
Terminal. Such features could 
include a reverse flow roadway 
system to maximize the terminal 
curbfront. However, due to land 
envelope constraints, this type of 
roadway would not be practical. 

The proposed Regional Rail 
System station could be 
integrated into this new terminal. 

Because this option would 
provide the necessary terminal 
and roadway congestion relief, it 
is a viable alternative. 

North Terminal Development - 
Additional passenger terminal 
facilities could be developed north of 
the existing Main Terminal. This 
option would place development in 
closer proximity to the entrance 
roadway and could be completed 
without acquiring land. However, it 
would result in the displacement of 
several airport facilities, including 
the Airport Rescue and Fire Fighting 
(ARFF) facility, and a number of 
cargo buildings and the U.S. Airmail 
facility. 

A number of building configuration 
concepts exist for a North Terminal. 
Possibilities include an independent 
unit terminal and a unit terminal with 
a new satellite concourse. The 
specific location and layout of the 
building would depend on the 
number and characteristics of the 
airlines that would use the new 
facility. Configurations could also 
include a reverse flow roadway 
system to maximize passenger 
curbfront. A new parking facility 

would be developed to support the 
north terminal. A north unit terminal 
would divert passengers away from 
the Main Terminal and roadway 
system and thus, assist with relieving 
congestion on the existing ramps. 

Passengers could connect to the 
existing terminal facilities through 
the development of either an 
underground people mover system or 
the provision of a shuttle bus system. 
The regional rail system could be 
interfaced with the existing terminal 
facilities (at the rear of the parking 
garage) or at the new North 
Terminal. 

Because this option would meet the 
facility needs and address roadway 
congestion associated with the 
existing Main Terminal, it is a viable 
alternative. 

West Terminal Development - 
While the Master Plan Update did 
not examine a west terminal option, 
passenger terminal facilities could be 
developed west of the existing 
airfield. However, to provide the 
necessary roadway system and 
infrastructure, an extensive amount 
of acquisition between Des Moines 
Memorial Drive and SR 509 would 
be required. In addition, this 
terminal alternative would 
substantially increase the amount of 
earth needed to fill area lowland, to 
culvert or relocate Miller Creek, and 
affect additional wetland. An 
extensive underground transportation 
system, or surface system would be 
needed to enable passengers to 
connect with activities in the existing 
Main Terminal. Because of the cost, 
and human and natural resource 
disruption, a west terminal 
alternative was not considered further 
in this Environmental Impact 
Statement. 

Regardless of which terminal 
alternative is pursued, a number of 
improvements would be required: 

Expansion of the Main Terminal 
for ticketing and baggage claim; 

Expansion and refurbishment of 
Concourse A for additional 
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aircraft parking and the potential 
relocation of the FIS to 
Concourse A from the South 
Satellite; 

Improvements to the interline 
and outbound and inbound 
baggage systems; 

On-Airport Concourse D hotel; 

Expansion of the Parking 
Garage; 

Expansion of the South Satellite 
for additional holdroom, in- 
transit facilities and public 
circulation; and 

Improvements to the 
access/egress ramps. 

2. Support Facilities 

The Master Plan Update evaluated 
the need for support facilities based 
on the aviation demand as well as the 
facilities that would be displaced 
through the provision of airside and 
terminal facilities. Support facilities 
include: cargo and freight forwarder, 
general and corporate aviation, air 
traffic control tower, Aircraft Rescue 
and Fire Fighting (ARFF), aircraft 
maintenance, airport maintenance, 
fuel storage, flight kitchens and 
miscellaneous facilities. 

Air Cargo: As is noted in Chapter I, 
total tonnage of air cargo is expected 
to increase 13 1 percent between 1993 
and 2020. As a result of the forecast 
growth, the following additional 
cargo space will be needed: 

Forecast Additional Cargo Needs 
Floor Aircraft 

Year - - Area Hardstands 
2000 641,000 5 
2010 836,000 11 
2020 1,060,000 17 

Given the land available after 
addressing airside and terminal 
development needs, a limited 
quantity of land exists to address 
cargo facility needs. In siting cargo 
facilities, two characteristics are 
essential: direct access to the airfield 
and direct access to surface 
transportation (public or airport) 

roads. Options to addressing cargo 
facilities are: 

Centralized Cargo Option - About 
176 acres of land would be required 
to centralize the cargo facilities in a 
single complex. To centralize the 
facilities, it is assumed that the 
existing cargo facilities would be 
abandoned and redeveloped at 
another location on-airport. Two 
locations for centralized facilities 
were identified: the area known as 
the South Aviation Support Area 
(SASA) and a north site. Because of 
the site characteristics and size 
requirements and cost, the complete 
redevelopment of a new centralized 
cargo complex is not practical. 

Decentralized Cargo Option - The 
decentralized cargo option would 
result in supplementing existing 
cargo facilities at new sites on- 
airport. Decentralized cargo 
facilities could be developed within 
the existing cargo development (to 
the north of the Main Terminal), 
further north on existing airport 
property or in the SASA. Within the 
existing cargo area, all of the year 
2010 needs can be served and about 
67% of the year 2020 cargo building 
area needs can be accommodated and 
about 57% of the hardstand needs. 
The post year 2010 forecast needs 
can then be accommodated in the 
SASA. 

Aircraft Maintenance - As is 
described in the Final EIS and 
Record of Decision of the South 
Aviation Support Area (SASA), three 
principal objectives will be met 
through the development of the 
SASA: to accommodate displaced 
line maintenance facilities, to 
accommodate future line 
maintenance facilities, and to 
accommodate a major base 
maintenance facility. That EIS 
addressed three sites for the 
development of aircraft maintenance 
needs: northeast, far north and 
southeast. The northeast was 
rejected as there is insufficient land 
to develop the requisite 84 acres. 
The far north site (located north of 
SR 5 18, west of 24th Avenue South) 
was rejected because of the cost of 
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developing a taxiway bridge over SR 
5 18, and fill requirement costs. 

Because of the need to use portions 
of the SASA site for supplemental 
cargo facilities, the extent of aircraft 
maintenance facility development in 
the SASA would be dictated by the 
displacement caused by alternative 
terminal development. 

Miscellaneous Facilities - A number 
of airport facilities would require 
expansion to serve forecast aviation 
demand: 

Air Traflc Control Facility: Due 
to insufficient building space 
necessary to accommodate 
growing FAA air traffic control 
requirements, the FAA has been 
studying the need for expanded 
facilities at Sea-Tac. 

Currently, the FAA's Air Traffic 
Control Tower (ATCT) is 
located on top of the Main 
Terminal Building. The ATCT 
has the primary function of 
controlling flight operations 
within the Airport's designated 
airspace and for controlling the 
movement of aircraft on the 
Airport's runways, taxiways and 
other designated areas. The 
Terminal Approach Control 
(TRACON) is responsible for 
controlling the approaching and 
departing aircraft. The existing 
ATCT provides adequate 
visibility to all existing runways 
and taxiways and would exceed 
the visibility requirements of the 
proposed new parallel runway 
located 2,500 feet west of 
existing Runway 16Ll34R. The 
existing ATCT, however, lacks 
sufficient floor area to 
adequately meet future demand 
for additional controllers and can 
not be efficiently expanded to 
accommodate additional 
controller positions and 
technology that is anticipated in 
the future. 

The FAA has established criteria 

Tower Siting Criteria" and 
6480.7 "Airport Traffic Control 
Tower Design". Approximately 
5-6 acres of land would be 
needed for the ATCT, TRACON 
and FAA personnel parking 
preferences. Given the function 
of the ATCT, it should be located 
near the center of the Airport, on 
either the east or west side of the 
Airport. However, Sea-Tac 
Airport is presently site 
constrained on the east, limiting 
the land available for the 
required space. 

The FAA examined 20 different 
sites for the pro osed Air Traffic 
control r o w e r 5  ~hmugh an 
evaluation process, the 
unfeasible sites were eliminated 
if they did not achieve the 
following goals: 1) maintain a 
clear and unobstructed view to 
all aircraft movement areas and 
to the edge of the taxiway safety 
areas for the proposed new 
parallel runway; 2) eliminate or 
minimize the need to modify 
existing structures in order to 
meet the visibility criteria; and 3) 
eliminate or minimize the impact 
to existing or future ILS 
approach minimums. Only two 
sites meet these goals: 

Site A3 - would involve a 23 1- 
foot control tower and is located 
in the northern support area, 
near the existing US. Post 
Office building. This site could 
house the TRACON and provide 
some on-site parking and be 
accessible t?om the existing 
public roadway system. 
However, it would also limit the 
future poor weather minimums 
for approaches to Runway 16L; 
and 
Site A4 - would locate a 128- 
foot control tower at the south 
end of Concourse B. While this 
site avoids the future poor 
weather minimums issues, it 
would require special 
construction techniques. First, 
if a standard tower construction 
specification were used, it would 

for the of air traffic 141 Airport Traffic Control Tower Siting Study, Seattle- control facilities: FAA Order Tacoma Internatronal Airport, Final Report, HNTB, 
6480.4 "Airport Traffic Control December 1995. 
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occupy the space of one existing 
gate. A non-standard design 
could be used, however, 
increasing the cost of the new 
tower. In addition, the site 
would not enable on-site parking 
- ATCT personnel would be 
required to park in the garage 
and walk to the tower, and 
deliveries would require access 
to the secure aircraft operations 
area. 

0 Airport Maintenance Facility - 
Expanded building space to 
house existing airport 
maintenance functions and 
vehicles is needed. In addition, 
the present airport maintenance 
facility (located in the existing 
cargo area) could be displaced to 
facilitate the infill of cargo needs 
in the existing cargo area. To 
address snow facility 
requirements, a site west of the 
existing runways near South 
188th Street was identified. The 
remaining facility requirements 
could be satisfied north of SR 
5 18least of 24th Street South or 
in the SASA. 

As a result of alternative airside and 
landside facilities, a number of 
support facilities will be displaced. 
Properties that could be displaced 
include: 

General Aviation and Corporate 
Aviation: Signature Flight 
Support, located adjacent to the 
Alaska Airlines maintenance 
base, would be displaced by the 
maximum expansion of the South 
Terminal. Weyerhaeuser Flight 
Department, located on the 
southwestern portion of the 
existing airfield would be 
displaced by any new runway 
option. To maintain aircraft and 
public access requirements, three 
sites exist: west, north and 
SASA. The west site is not 
reasonable due to the high 
earthwork related costs. A site 
on the northwest portion of the 
airfield and SASA site were 
determined reasonable 
alternatives. 

Aircraft Rescue and Fire 
Fighting (ARFF), located north 
of the North Satellite, would 
require relocation due to 
expansion of the North Satellite. 
Alternative development sites for 
the ARFF included development 
to the west, east, northwest and 
north of the existing airfield. 
The west site was determined 
impractical due to the earthwork 
related costs. To meet FAA 
safety standards and certification 
requirements, a split operation 
would be required if a north or 
south location were identified. 
This was also determined 
unreasonable due to unnecessary 
costs. Therefore, a site on the 
east of the airfield was 
determined to be the only 
reasonable alternative. 

Alaska, Delta and Northwest 
Airlines line maintenance 
facilities would be displaced by 
terminal expansion to the south. 
Due to land availability and 
facility location requirements, 
three replacement locations exist: 
west, north and southeast. A 
prior section summarizes the 
alternatives analysis that was 
prepared for the 1994 Final 
Environmental Impact Statement 
and Record of Decision 
concerning SASA maintenance 
facilities. Therefore, disvlaced 
maintenance facilities will be 
developed in the SASA. 

Northwest Airlines (located near 
the Northwest Maintenance 
Hangar) and United Airlines 
Flight Kitchens (located north of 
the North Satellite) would be 
displaced by the respective 
terminal expansion. 

Underground Fuel storage 
systems will require relocation 
andlor upgrade to be compatible 
with alternative terminal 
development. To maintain 
service requirements, 
replacement storage systems will 
be developed for the displaced 
buildings currently served as well 
as newly developed facilities, 
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such as a new North or South 
Unit Terminal. 

Air Mail Facility - the North Unit 
Terminal, if configured with 
concourse fingers would require 
the displacement of the US. Post 
Office Air Mail Facility. This 
facility would likely be relocated 
to SASA. 

While not addressed in this 
Environmental Impact Statement, it is 
expected that in future years, that the Port 
of Seattle will also examine future non- 
aviation uses of undeveloped airport land 
or development above aviation uses. 
This could include additional on-airport 
hotels, on-airport office development and 
collateral development. 

(E) Delayedl'lended Alternative 

As is noted earlier, SEPA requires the 
consideration of the benefits and 
disadvantages of delaying 
implementation of the proposed 
alternative. Delaying implementation of 
actions to addressing the future growth in 
aviation demand would result in the Do- 
Nothing for some period. Advantages of 
this approach would be delaying impacts 
to the human, social and natural character 
of the airport area. The disadvantages 
would be reduced quality of service of 
airport facilities, increased congestion on 
some on and off-airport roads, and 
increased passenger and user 
inconveniences. Implementation of these 
projects does not foreclose other future 
options, as these plans have recognized 
other major planned improvements in the 
Airport area such as RTA, Sea-Tac's 
PRT, South Access and the SR 509 
Extension. 

A combination of actions that would 
delay or reduce the aviation demand 
alternatives, called the Blended 
Alternative, was evaluated in terms of the 
capability to meet the needs of freight 
shippers and travelers who presently use 
Sea-Tac Airport. As was discussed in the 
preceding section (on page 11-18), this 
alternative is not a reasonable alternative 
as it would not satisfy the need. 

(F) Do-NothinpflYo-Build Alternative 

The Do-Nothing alternative would result 
in the Airport remaining as it is today. 
Therefore, future operational congestion 
and delay would not be relieved, and 
would increase. As is described in 
Chapter I, air travel demand is a direct 
function of population, employment and 
income. As the population of the region 
is expected to continue to grow at a rate 
greater than the national average, air 
travel demand is expected to grow, 
regardless of the facilities that would be 
available at Sea-Tac. As a result, the 
efficiency of the Puget Sound air travel 
system would be eroded. 

The level of service afforded passengers 
would decline substantially in accordance 
with passenger growth and the peak 
travel periods would be extended if the 
improvements are delayed. In summary, 
it would take passengers longer to enter 
the Airport, access parking and move to 
the ticket counters and gates. Similarly, 
cargo and freight activities would incur 
greater congestion and delay in 
deliveries. 

Also, the existing environmental and 
operational impacts of the Airport would 
not be reduced. Although this alternative 
may not be prudent, it is feasible, and 
therefore, is one of the alternatives 
considered throughout the Environmental 
Impact Statement. 

Later in this chapter and in Appendix R, 
consideration is given to the possibility 
that the delay and costs inherent to the 
Do-Nothing alternative could result in 
fewer passengers and operations than 
"With Project". Although this scenario is 
not likely, if it occurred, the spreading of 
flights in to the nighttime hours, 
congested landside facilities, and other 
impacts would be less than depicted here. 
See kppendix R for more detail. 

This chapter summarizes various alternatives to 
the proposed Master Plan development at Sea- 
Tac Airport. The Master Plan Update Airside 
Options Report and Landside Options Report 
provide detailed analysis of all reasonable 
alternatives. Three development alternatives and 
the Do-Nothing were identified and carried 
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forward for this Environmental Impact Statement. 
The proposed development alternatives represent 
the reasonable alternatives from an 
environmental, economic and operational 
standpoint which address the purpose and need 
for improved airport facilities. 

2. THE PROPOSED ALTERNATIVES TO 
BE ASSESSED 

Based on the consideration of individual 
alternatives to the proposed need, the following 
cumulative alternatives are carried forward for 
detailed impact assessment. These alternatives 
are: 

(1) Alternative Expansion at  Sea-Tac 
Aimort 

A number of on-site alternatives exist to 
address the proposed needs at Sea-Tac 
Airport. During the Master Plan Update, 
these needs were addressed for the following 
types of airport functional uses: 

Landside 
- Passenger terminal 
- Roadways 
- Cargo and Maintenance 
- Support facilities 

The Master Plan Update began with the 
review of airside options, as this functional 
use is usually the largest land user at any 
airport. Once options to address these needs 
were identified, the planning process focused 
on the landside, with the terminal and 
roadway needs reviewed first followed by the 
cargolmaintenance and support facilities. In 
addition to the three preferred airside options, 
three preferred landside options were 
identified. The following summarizes the 
review of airside and landside options, as 
described in detail in Master Plan Update 
Technical Report No. 6 "Airside Options 
Evaluation", Technical Report NO. 7a 
"Terminal Facility Options", and 7b "Other 
Facilities Requirements and Options". 

(A) Airside Options 

Based on the preliminary identification of 
possible ranges of options, as described 
above, eight (8) possible Sea-Tac airside 
development options were identified. 
Exhibit II-4 shows the placement of the 
runways associated with each option. These 
include: 

Option 1 - Do-Nothing: This option 
would leave the existing airfield as it is 
today: Existing Runway 16Ll34R with a 
length of 11,900 feet and existing 
Runway 16Rf34L with a length of 9,425 
feet. Two options were considered: A - 
the Do-Nothing delay does not cause 
traffic to spill over into the nighttime 
hours and B - the delay causes shifts to 
nighttime hours. 

O~tion 2 - Commuter - Close S~aced: 
~n additional 5,200-foot commuter 
runway with 1,500 feet separation from 
existing Runway 16L/34R. 

O~tion 3 -- Commuter De~endent: 
Implementation of this option would 
result in the construction of a new 5,200 
foot long runway 2,500 feet west of 
Runway 16Ll34R. The north threshold 
of this runway would be 1,435 feet south 
of the north ends of the existing 
runways. 

Option 4A - Programmatic Baseline: u' 
option 4A would result in the 
development of a new 7,000 foot long 
parallel runway, located 2,500 feet west 
of existing Runway 16L/34R. The 
northern end of the new runway would 
align with the northern ends of the 
existing runways. To enable the 
development of the new runway, and to 
address existing RSA issues, South 154th 
Street and South 156th Way would 
require relocation to the north. Also with 
Option 4A, Runway End 34R would be 
extended 600 feet to the south, providing 
a runway length of 12,500 feet. 

O~tion 4B - 7,000 Foot - Pro~ammatic 
staggered: This option would result in 
the development of a new 7,000 foot long 
parallel runway located 2,500 feet west 
of existing Runway 16Ll34R. The 
northern end of the new runway would be 
approximately 1,435 feet south of the 

u' Option 4A is the baseline runway discussed and 
assessed in the Flight Plan Study. 
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northern ends of the existing runways, 
1 resulting in the stagger. To 

accommodate the RSA for the new 
runway, South 154th Street would 
require relocation to the north. 

Ootion 4C - 7,500 Foot -- Staggered: This 
option would result in the development 
of a new 7,500 foot long parallel runway 
located 2,500 feet west of existing 
Runway 16L134R. The northern end of 
the new runway would be approximately 
935 feet south of the existing runways' 
northern threshold, resulting in the 
stagger. To accommodate the RSA for 
the new runway, South 154th Street 
would require relocation to the north. 

ODtion 5 - Dependent-Maximum 
L e n a :  Option 5 would entail the 
development of a new 8,500 foot long 
runway located 2,500 feet west of 
existing Runway 16L134R. The north 
end of the new runway would be aligned 
with the north ends of the existing 
runways, requiring the relocation of 
South 154th Street and South 156th Way. 

Ootion 6 - Indeoendent - Maximum 
Length: A new 8,500 foot long runway 
would be constructed approximately 
3,300 feet west of existing Runway 
16L134R. Because of the length and 
location of the new runway, a number of 
roads would require relocation: South 
156th Way and South 154th Street would 
require relocation to the north, and 
approximately 1 mile of SR 509 
(including the interchange at S. 188th) 
and Des Moines Memorial Way would 
require relocation to the west. 

To facilitate the Master Plan Update's 
evaluation, a preliminary cost estimate 
and an operational and environmental 
screening analysis was conducted. Table 
11-5 presents a summary of the analysis. 
The Master Plan Uodate Technical 
Reoort No. 6. Airside O~tions Evaluation 
contains a detailed description of the 
methodology and results. 

As was described earlier, the longer the 
runway length, the greater the types and 
thus number of aircraft operations that 
would be capable of using the runway, 
especially during poor weather 
conditions. As expected, the delay 
reduction achieved with the 2,500-foot 

1 separation capable of accommodating air 
carrier jets (Options 4A, 4B, 4C, and 5) 

would be greater than the Do-Nothing, 
lesser spacing or commuter length 
runways. However, due to terrain 
changes west of the present runway 
system, the longer runways result in 
greater cost. The largest cost, with 
minimal incremental benefit, is achieved 
with the widest spacing (3,300 
separation). The delay reduction 
difference between Option 6 and Options 
4A through 5 is minimal. 

The following environmental conditions 
were considered in the preliminary 
screening analysis of the airside options: 

Noise and Land Use 
Aircraft Air Pollution 
Water and Natural Resources 
Construction/Displacement Impacts 

As was shown by the environmental 
screening, there were three primary levels 
of impacts associated with the various 
options. Clearly, the wider separation 
(3,300 feet separation associated with 
Option 6) resulted in the greatest overall 
environmental impact. While aircraft air 
pollutant levels would be the lowest with 
Option 6, virtually all other impacts were 
the greatest. The Do-Nothing and 
commuter lengths (Options 1 through 3) 
would result in the least impact on the 
natural resources as well as human 
environment, yet would result in the 
greatest air pollution levels due to lesser 
delay reduction. The impacts varied 
much less among the 2,500 foot 
separation runways with lengths of 7,000 
feet, 7,500 feet and 8,500 feet. 

Based on the results of this screening 
evaluation, it was determined that 
Options 2 and 3 did not satisfy the poor 
weather delay reduction need. Therefore, 
they were not recommended. Due to the 
substantial disruption, with minimal 
incremental benefit, it was determined 
that a runway separation of 3,300 feet is 
not desirable (Option 6). Therefore, 
Options 4A, 4B, 4C and 5 were found to 
meet the need and thus .were 
recommended for further study. 

Subsequent to the Master Plan Update 
preliminary screening analysis, the 
FAA's Capacity Enhancement Update 
Study examined the delay benefits 
associated with several airfield options. 
As is shown in Table 11-4, a new parallel 
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TABLE 11-5 
Page 1 of 2 

Environmental Impact Statement 
Master Plan Update 

PRELIMINARY AIRSIDE SCREENING ANALYSIS 

Master Plan U~date  Airside Ovt ions  

% of year 2020 arrivals which could be 
accommodated on new runway NIA 

% of year 2020 departures which could be 
accommodated on new runway NIA 

Initial Total Average Delay year 2020 
per aircraft operation 22.0 

Estimated Runway Construction Cost 
(million $) $0 

Noise: Population Impacts in year 2020 * 
DNL 65 and greater 12,800 
60-65 DNL 40,820 

Noise: Housing Impacts in year 2020* 
DNL 65 and greater 5,390 
60-65 DNL 17,910 

Noise Impacted (65+ DNL in year 2020):d 
Parks 6 
HistoriclCultural sites 3 
Churches 13 
Hospitals/Nursing homes 0 
Libraries 1 
Schools 8 

Note: Impacts presented in this table were prepared as a part of apreliminary screening, based on initial data collection. As was noted in 
presenting this data in July 1994, the base information was later updated by this Environmental Impact Statement. 

* All forecast year 2020 noise impacts are less than the 1994 impacts. The percentage of year 2020 arrivals or departures does not refer to 
the percentage of time that the runway would be used. 

Noise impacted noise sensitive facilities noted above do not include the units displaced by construction. 
Option IA/B -- Do-Nothing 
Option 2 - Commuter Close Spaced - this option was not evaluated due to its similarity to Option 3. 
Option 3 -- Commuter Dependent 
Option 4A - Programmatic Baseline (7,000 ft new runway) 
Option 4B - Programmatic Staggered - this option was not evaluated due to its similarity to Options 4A, 4C and 5 .  
Option 4C - 7,500 Foot - Staggered 
Option 5 - Dependent--Maximum Length (8,500 A new runway) 
Option 6 - Independent -- Maximum Length 

NIA - Not Applicable 

Source: Landrum & Brown, Shapiro & Associates, and Gambrell Urban -Population and dwelling units using 1990 census. 
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TABLE 11-5 
Page 2 of 2 

Environmental Impact Statement 
Master Plan Update 

PRELIMINARY AIRSIDE SCREENING ANALYSIS 

Master Plan Uodate Airside Options 
JA-- & 3 & - 5 - 6 

Air Inventory (tons per day in year 2020) 
Carbon Monoxide 13.86 13.86 
Nitrogen Oxides 6.82 6.82 
Particulate Matter (PMlo) 0.00 0.00 
Sulfur Oxides 0.33 0.33 

Wetland Impacts (acres) 0 0 

100-Year Floodplain Impacts (acres) 0 0 

Stream Relocation (linear feet) 0 0 

Earth Impacts (million cubic yards) 0 0 

) Construction Impact (units displaced): 
Properties 0 0 
Homes 0 0 
Parks 0 0 
HistoricICultural sites 0 0 
Schools 0 0 

Impacts presented in this table were prepared as a part of aprelimhwy screening, based on initial data collection. As was noted in 
presenting this data in July 1994, the base information was later updated by this Environmental Impact Statement. 

Option IA/B -- Do-Nothing 
Option 2 - Commuter Close Spaced - this option was not evaluated due to its similarity to Option 3. 
Option 3 -- Commuter Dependent 
Option 4A - Programmatic Baseline (7,000 ft new runway) 
Option 4B - Programmatic Staggered - this option was not evaluated due to its similarity to Options 4 4  4C and 5. 
Option 4C - 7,500 Foot - Staggered 
Option 5 - Dependent--Maximum Length (8,500 ft new runway) 
Option 6 - Independent -- Maximum Length 

Source: Landrum & Brown, Shapiro &Associates, and Gambrel1 Urban - Population and dwelling units using 1990 census. 
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runway with a separation of 2,500 feet 
would reduce delay levels during the 25 
year planning horizon to acceptable 
levels. Average all-weather delay would 
not reach 10 minutes until sometime after 
the year 2025. 

The development of the proposed new 
parallel runway at  Sea-Tac would require 
the displacement of the ASR-9, the 
Airport Surveillance Radar which detects 
the presence and monitors the location of 
in-flight aircraft within 60 nautical miles 
of the Airport. The ASR-9 is currently 
located on the west side of the airfield, 
about 2,150 feet south of the threshold of 
Runway 16R and 750 feet west of the 
runway. The ASR-9 should be located as 
close to the ATCT as practical. It 
requires a base facility area of about 60 
feet by 60 feet, with the actual radar 
suspended on a tower. A radius of 
approximately 1,500 feet from the base 
of the tower must be free from any 
buildings or objects that might cause 
signal reflections, and be at least 0.5 
miles from other electronic equipment. 

Alternatives locations for the ASR are: 

Site 1 - is located south and west of the 
threshold of Runway 34L, south of South 
188th Street on vacant land not presently 
owned by the Port of Seattle. The site would 
require a tall tower to enable radar coverage 
of the airfield, as the site is 130 feet below the 
threshold of Runway 16L. Commercial and 
roadway land uses in the vicinity could 
represent false target sources. Because of the 
distance away ffom other airport facilities, 
establishment of the ASR-9 at this site would 
require extensive conduit. 

Site 2 - is also located off-airport, west of SR- 
509 and north of South 170th Street. This site 
consists of nearly 30-acres of wetland and 
would require extensive fill to prevent 
reflective or obstructive surfaces, which are 
about 200 feet below the threshold elevation 
of Runway 16L. Due to the distance away 
from the existing airfield, this site would 
require the greatest extension of conduit. 

Site 3 - is located about 1,050 feet west of the 
exiting ASR-9, within the area that would be 
acquired to develop the new parallel runway. 
Because of elevation differences, this site 
would also require steep fills or retaining 
walls to raise the elevation of the site. 

Site 4 - is located in south and west of Lake 
Lora, on land that would be acquired for the 
development of the new parallel runway. 
Due to surrounding highways (SR-5 18 and SR 
509), and buildings, the site is believed to not 
meet acceptable performance criteria for the 
ASR-9. 

Site 5 - is located on the northwest end of 
existing Airport land, near the City of Seattle 
reservoir. Of the sites identified, this is the 
only site that would be above the ground 
elevation of the runway thresholds. Further 
examination would require insurance that the 
site would not result in false targets due to 
surrounding buildings. 

Site 6 - is located on the north end of the 
airport, between Runway 16R and the 
proposed new parallel runway. Further 
examination will have to consider the impact 
of the new runway in the possible creation of 
false targets. The site is centrally located and 
would enable easy access for maintenance. 

Site 7 - is located west of the proposed 
embankment for the new parallel runway near 
SR 509 at about 173rd street. This would be 
on land acquired to construct the new runway. 

- 

Source: FAA Capacity Enhancement Update, Data Package 12, June, 1995. 
* Assumes full use of the 2.5 nm separation. 

TABLE 11-4 

DELAY REDUCTION BENEFITS OF A NEW PARALLEL RUNWAY 

New Runways with the following Se~aration 
Do-Nothing 2.500 ff Se~aration 3.000 A Se~aration 

Activitv Arrival Averaee Arrival Average Arrival Average 

345,000 7.7 4.5 NA NA NA N A 
425,000 * 22.2 12.4 4.7 3.8 4.2 3.3 
525,000 * 63.7 37.7 13.3 8.3 12.3 7.7 
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1 Site 8 - is located on a site that would be 
between existing runway 16R134L and 
the new parallel runway, near the middle 
of the airfield. The site is centrally 
located. 

Site 9 - is located west of the proposed 
embankment for the new parallel runway 
near at about 164th street, east of SR- 
509. This would be land acquired to 
build the new runway. 

Based on the preliminary evaluation 
which determined that Site 3, 7, 8 and 9 
would meet the siting needs for the ASR- 
9, all four sites were evaluated in this 
EIS. 

(B) Landside O ~ t i o n s  

During the landside planning process the 
initial focus was on the terminal 
development needs, because additional 
terminal space and gate development 
would likely displace adjoining 
maintenance and cargo development. 
Once the options for addressing existing 
and future terminal needs were identified, 
the roadways necessary for serving these 
facilities were examined, followed by the 
consideration of cargo, maintenance and 
other support facilities. 

As was described in the preceding 
section, three primary terminal options 
exist: centralized, north and south unit 
terminal development. Following the 
identification of the terminal options, 
alternatives for addressing the remaining 
landside facilities were identified. 

The following alternatives define the 
grouping of airside and landside development 
options. 

(2) Alternative 1 Do-Nothing ('No Build) 

This alternative would preserve Sea-Tac as it 
generally is today. As a result, the existing 
poor weather related delay would continue, 
growth in passengers and aircraft operations 
could occur, but would be accommodated at 
less efficient levels with increasing levels of 
delay and congestion. Table 1-6 lists the 
current airport facility capabilities as well as 
future needs. 

The existing facilities at Sea-Tac are capable 
of serving the forecast demand for air travel, 

although very inefficiently. A number of 
commentors on the Drafi EIS questioned 
whether it is accurate that the number of 
passengers and aircraft operations would be 
the same with or without construction of the 
new runway and overall Master Plan Update 
improvements. Appendix R contains a 
detailed response to the question of whether 
the Do-Nothing and "With Project" 
alternatives are capable of serving the 
forecast demand. 

Growth in demand for air travel will 
result from the forecast growth in the 
Region's population and income levels. 
If a new runway and other facility 
improvements are not constructed, the 
growth in demand for air travel would 
continue to occur as would the number of 
operations, because it is expected that the 
Region will continue to experience 
growth in population and income; 

The Flight Plan Study found that the 
capacity of the existing airfield at Sea- 
Tac is about 380,000 annual operations. 
It is theoretically possible for more than 
380,000 operations to occur at Sea-Tac in 
a year, as evidenced in the 1992 Flight 
Plan EIS: "By extending operations into 
the late evening and early morning hours 
and with increased average delay, the 
airport (Sea-Tac) can handle up to 
460,000 operations per year."Ei 

Therefore, it is reasonable to assume that 
the same number of flight operations 
would occur with and without the new 
runway. 

If the proposed new parallel runway and 
other Master Plan Update improvements were 
not constructed, and the increasing delay at 
Sea-Tac results in fewer annual aircraft 
operations than would occur with the 
improvements, the impacts of the Do-Nothing 
alternative would be different from the 
impacts of the "With Project" alternatives. In 
most areas, the impacts of the Do-Nothing 
alternative would be less, as summarized in 
Appendix R. 

16, Flight Plan Final Environmental impact Statement, pp. 
3-16. Also The Flight Plan Project, Draft Final Report 
and Technical Appendices including Drafi 
Programmatic Environmental Impact Statement, 
January 1992 indicates that the passenger capacity of 
the existing facility ranges between 32 MAP and 38 
MAP (p. B-90 Working Paper 7m, p. 11) 
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As was noted earlier, the No-Build 
alternative would require that the Runway 
Safety Area issues be addressed through use 
of declared distances which would require 
displacement of the landing thresholds and 
implementing declared distance procedures. 
This would reduce the landing distance 
available on each runway end. The 
displacements would be 16R-770 feet, 16L- 
300 additional feet (790 feet total), and 34R- 
465 feet. 

The following improvements are included in 
the Do-Nothing (Alternative 1): 

Implementation of declared distance 
procedures and displacements to the 
thresholds of Runway 16L and 16R to 
address the FAA mandated runway safety 
area requirements; 
Installation of an Instrument Landing 
System (ILS) on Runway 16L capable of 
Category IIIb visibility down to runway 
visual range of 300 feet; 
Clearing and grading of the 34L and 34R 
runway safety area (as studied and 
approved in 1995 SEPA Determinations 
of Non-Significance); 
Implementation of the South Aviation 
Support Areas (SASA) as approved in the 
1994 Final Environmental Impact 
Statement and Record of Decision; 
Development of the South Access Road 
and Extension of SR 509; 
Implementation of the terminal area 
ground access improvements and seismic 
improvements, as assessed in the 
November 1995 SEPA Determination of 
Non-Significance; 
Implementation of an On-Airport Hotel 
(as addressed in the 1995 Final 
Environmental Impact Statement for the 
On-Airport Hotel); and 
Development of the Des Moines Creek 
Technology Campus (as discussed in the 
1995 Final Environmental Impact 
Statement for the Des Moines Creek 
Technology Campus). 

As was described in Chapter I, growth in 
population of the region is expected to result 
in a 103% increase in enplaned passengers 
between 1993 and 2020 and a 30% increase 
in aircraft operations. The increased air 
travel demand is expected to occur whether 
or not further airport facility improvements 
are pursued at Sea-Tac. Appendix R 

contains a detailed discussion concerning the 
Do-Nothing and "With Project" forecast 
assumptions. 

Because the existing airport facilities would 
not be able to accommodate the forecast 
demand efficiently, the hourly levels of 
activity (aircraft operations, passengers and 
vehicular traffic) would differ. Therefore, an 
analysis of how the demand profile would 
change with or without airport development 
was performed. 

To test the ability of the existing airside and 
landside to accommodate the forecast 103% 
increase in passenger demand and 30% 
increase in aircraft operations, a review of the 
operating capability was conducted. First the 
ability of the existing airfield to 
accommodate this growth was tested using 
the FAA's air traffic flow control 
methodology. As aircraft operations 
increase. delav will increase ex~onentiallv. 
Such delays &ill result in a spreiding of t6e 
peak operating hours. As the activity would 
be accommodated, the evaluation focused on 
the quantity of aircraft operations that would 
be delayed from daytime hours into late 
evening and nighttime hours. 

At Sea-Tac, the good weather acceptance rate 
is 60 arrivals per hour. During poor weather, 
the acceptance rate is reduced to 36 or fewer 
arrivals per hour. Based on the arrival 
acceptance rates, the hourly demand during 
the average day in years 2000,2010 and 2020 
was evaluated. Based on the percentage 
occurrence of poor weather, a slight 
spreading (less peaks) of the demand would 
occur between 10 a.m.-1 p.m. and 6 p.m.- 9 
p.m. in year 2000. As additional growth in 
aviation demand occurs, delay associated 
with the existing airfield would result in 
additional spreading of activity level peaks. 
By year 2020, the hourly demand profile 
would be flattened between 7 a.m. and 12 
a.m. Exhibit 11-3 shows the resulting 
average all-day's hourly activity levels in 
year 2020 associated with Master Plan 
Update alternatives. 

As is shown in the table, during poor 
weather, when the arrival acceptance rate is 
36 or fewer arrivals per hour, the year 2020 
demand would be significantly affected. 
Between 9 a.m. to 10 a.m. about 39 arrivals 
are forecast. When the acceptance rate is 36 
arrivals per hour (about 24% of the year), 
three arrivals would be delayed into the 
adjoining hour. As 47 arrivals are forecast 
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EXHIBIT 11.3 

COMPARISON OF HOURLY ACTIVITY LEVELS OF THE MASTER PLAN ALTERNATIVES 

Hour 
0 

1 
2 
3 
4 

5 

6 

7 
8 
9 

10 
11 
12 

13 

14 
15 
16 

17 
18 

19 
20 
2 1  

22 

23 
rota1 
)ay Only 
)light On1 

With 
Year  2000 

Arr. Dep. Total 
6 6 12 

1 2  3 
0 0 0 
4 0 4 
1 0  1 

8 4 12 

13 24 37 

2 1  43 64 
20 41 61 
33 21 54 

39 31 70 
38 30 68 
29 38 67 

32 39 71  
26 32 58 
33 26 59 
20 30 50 

32 23 55 
42 34 76 

35 30 65 

33 24 57 
23 16 39 
22 10 32 

8 15 23 
519 519 1,038 

456 458 914 

63 61 124 

ect Alternatives (A1 
Yew 2010 

r r .  Dep. Tutal 
6 6 12 

1 2 3  

0 0 0 
4 0 4  

1 0 1  
9 4 13 

14 26 40 

22 46 68 
21 45 66 
36 22 58 

43 33 76 
41  32 73 
31 41  72 

34 42 76 
28 34 62 
35 28 63 
2 1  32 53 

34 25 59 
45 36 81 

38 32 70 
35 26 61 
25 17 42 

23 11 34 

9 16 25 
556 556 1,112 

489 491 980 

67 65 132 

- 
,3, and 4) 

Year 2024, 

irr. Dcp. Total 
7 7 14 

1 2 3  
0 0 0  
5 0 5  
1 0 1  
9 5 14 

15 28 43 

25 50 75 
23 49 72 
39 24 63 
47 36 83 
44 35 79 
34 44 78 

37 45 82 
30 37 67 
38 30 68 
23 35 58 
37 27 64 

49 40 89 

41 35 76 
38 28 66 
27 19 46 
26 12 38 

9 17 26 
605 605 1,210 

532 534 1,066 

73 71  144 

Huur 7j 
Do-Noth 

Arr. Dep. Total 

g (Altcmative 1) 
Ycrr 2010 

Arr. Dep. Total 
6 6 12 

1 2  3 
0 0 0 
4 0 4 
1 0  1 

9 4 13 

Year 2020 

Arr. Dep. Total 
7 7 14 

1 2  3 

lay Only 456 458 914 489 491 980 528 531 1,059 
light Only 63 61 124 67 65 132 77 74 151 

.. ,... *;.;w.:.:.> 
@$f& Hour of the day where demand exceeds all-weather operating capability of existing airfield 

I/ Distribution of Hourly Operations Source: Airport Capacity Enhancement Plan Update Data Package No. 7, September, 1994 
21 Acceptance Rate and % Occurance Source: Sea-Tac ATCT, Plans and Procedures 
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for the adjoining hour, 14 arrivals would be 
further delayed. These conditions would 
continue to ripple through the day until non- 
peak hours or the poor weather clears. To 
examine an average day conditions, shifts in 
activity during poor weather were examined. 
Delay associated with Alternative 1 would 
result in shifts in arrivals and departures in 
years 2000, 2010 and 2020. However, only 
in year 2020 would delay be so great that the 
average day distribution of day to night 
traffic would be affected. From an 
environmental perspective, the hourly 
distribution of traffic is one essential element 
to the assessment of impacts. Nighttime (10 
p.m. to 7 a.m.) is of concern due to the added 
sensitivity to noise during hours when the 
average population is sleeping. In year 2020, 
the "With Project" alternatives (Alternatives 
2, 3 and 4) would result in 73 nighttime 
arrivals and 71 nighttime departures. The 
Do-Nothing 2020 alternative would result in 
77 night arrivals and 74 departures. 

Exhibit 11-5 shows the airport layout 
associated with Alternative 1. 

(3) Alternative 2 (Central Terminal) 

Exhibit 11-6 shows the layout of Alternative 
2. This alternative would result in the 
development of a new parallel runway, with a 
length of up to 8,500 f e e f p  located about 
2,500 feet west of Runway 16L/34R, and 
increasing passenger facilities through 
incremental expansion of the existing Main 
Terminal. 

The elements of this alternative include: 

A new Runway 16W34X with a length 
up to 8,500 feet. The runway would be 
equipped to enable Category IIIb 
precision approaches on 16X with Cat I 
precision approach capability on 34X. 
Instrumentation would include glide 
slopes, localizers, one Inner Marker, One 
Middle Marker, one DME, three RVRs, 
two PAPIs, one ALSF-11, and one 
MALSR: 

- Relocation of the Airport 
Surveillance Radar (ASR) and 

The Master Plan Update identified three viable runway 
lengths, each located 2,500 feet west of existing 
Runway 16Ll34R. Therefore, to evaluate a worst case 
condition, a runway length of up to 8,500 feet will be 
assessed. The impacts of a 7,000-foot or a 7,500 foot 
runway with the 2,500 A separation are also addressed. 

Airport Surface Detection 
Equipment (ASDE); 

- Relocation of S. 156th Way and 
154th Street South; 

- Acquisition of land and relocation 
of residents and businesses; 

Installation of the CAT 111 Instrument 
Landing System (ILS with localizer, 
glideslope, middle marker, and ALSF- 
11) on 16L; 
A midfield overnight aircraft parking 
apron would be developed between the 
new runway (16W34X) and existing 
Runway 16R134L; 
Development of a new Air Traffic 
Control Tower and TRACON; 
Dual 34L south parallel taxiway and 
taxiway bridge over 188th Avenue 
South; 
Additional taxiway exits on existing 
runways; 
Extension of Runway 34R by 600 feet 
and relocation of the glideslope and 
electrical utilities; and 
Clearance, grading and development of 
the Runway Safety Areas. 

The terminal and support development 
associated with this alternative represents 
the maximized expansion within the 
existing Main Terminal and supporting 
roadway system. Landside development 
includes: 

Significant southward expansion of 
Concourse A and the Main Terminal: 
- Relocation of Northwest Flight 

kitchen; 
- Development of displaced 

Northwest, and Delta Aircraft 
Maintenance facilities in the 
SASA; 

- Development of the On-Airport 
hotel on Concourse D; 

- Widening the existing terminal 
curbfront; 

- Development of the elevated transit 
curb above the parking lot exit on 
the east side of the parking garage; 

- Expand the Parking Garage to the 
south to accommodate about 
10,200 vehicles; 

- Provision for RTA (Regional 
Transit Authority) at a station 
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located along the bypass roadway, 
east of the parking garage; 

- Development of a pedestrian bridge 
from the RTA station connected to 
the Main Terminal; 

- Development of the by-pass 
roadway, serving the south portion 
of the Concourse A extension, 
parallel to International Blvd.; 

Expansion of the North and South 
Satellites: 
- Relocation of the main ARFF 

facility; 
- Relocation of the Alaska Hangar to 

the SASA, 
Implementation of the terminal area 
ground access improvements and 
seismic Improvements, as assessed in 
the November 1995 SEPA 
Determination of Non-Significance; 
Relocation of Airborne Cargo company 
for the development of the Air Traffic 
Control facility; 
Development of the general and 
corporate aviation facilities in the north 
airfield location between the runway 
protection zones for 16R and 16X; 
Development of a parking structure on 
the current Doug Fox parking lot; 
Development of additional airport 
employee parking north of SR 
5 1 81west of 24th Avenue South, and 
Development of the airport 
maintenance facility north of SR 
5 181East of 24th Avenue South. 

(4) Alternative 3 (North Unit Terminal) 

As another alternative to address terminal 
development requirements, a new unit 
terminal could be developed north of the 
Main Terminal. Exhibit 11-7* illustrates 
the locations of facilities with 
implementation of this alternative. 

0 A new Runway 16Xt34X with a length 
up to 8,500 feet. The runway would be 
eaui~oed to enable Category lIIb 
p;eciiion approaches on 1 6 ~ G i i h  Cat I 
 recision a~aroach canabilitv on 34X. 
instrumen&on would include glide 
slopes, localizers, one Inner Marker, 

) An official Airport Layout Plan (ALP) has been 
prepared for the Preferred Alternative. It is available on 
request from the FAA. 

One Middle Marker, one DME, three 
RVRs, two PAPIs, one ALSF-11, and 
one MALSR: 
- Relocation of the Airport 

Surveillance Radar (ASR) and 
Airport Surface Detection 
Equipment (ASDE); 

- Relocation of S. 156th Way and 
154th Street South; 

- Acquisition of land and relocation 
of residents and businesses; 

r A midfield overnight aircraft parking 
apron would be developed between the 
new runway (16XI34X) and existing 
Runway 16W34L; 
Development of a new Air Traffic 
Controi Tower and TRACON; 

0 Installation of the ILS on 16L 
(localizer, glideslope, middle marker, 
and ALSF-II); 
Dual 34L south parallel taxiway and 
taxiway bridge over 188th Avenue 
South; 

0 Additional taxiway exits on existing 
runways; 

0 Extension of 34R by 600 feet and 
relocation of the glideslope and 
electrical utilities; and 

0 Clearance, grading and development of 
the Runway Safety Areas. 

Landside development includes: 

Limited expansion of Concourse A and 
the Main Terminal: 
- Relocation of Northwest Flight 

kitchen north of SR 5 18; 
- Development of displaced 

Northwest Aircraft Maintenance 
facilities in the SASA; 

- Development of the by-pass 
roadway to connecting the New 
North Unit Terminal with 188th 
Street South at 24th Street; 

- Expansion of the Parking Garage to 
accommodate about 10,900 
vehicles; and 

- Development of the On-Airport 
hotel on Concourse D. 

Development of the North Unit 
Terminal and parking structure: 
- Development of the North Unit 

Terminal parking structure to 
accommodate about 4,000 vehicles 
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and the associated terminallgarage 
access system; 

- Development of access ramps from 
SR 5 18 at 20th Avenue for access 
to the existing cargo area and new 
cargo facilities; 

- Displacement of the Doug Fox 
Parking facility; 

- Displacement of the U.S. Post 
Office Air Mail Facility to SASA; 

- Relocation of the ARFF to the 
UAL flight kitchen area; 

Implementation of the terminal area 
ground access improvements and 
seismic Improvements, as assessed in 
the November 1995 SEPA 
Determination of Non-Significance; 
Relocation of Airborne cargo to other 
portions of the cargo area or SASA for 
the development of the Air Traffic 
Control facility; 
Development of a cargo warehouse 
North of SR 518least of 24th Avenue 
South; 
Development of the SASA: 
- Displace Northwest hanger; 
- Expansion capacity for cargo1 

maintenance; 
- Cargo facility for 11 hardstand 

position; 
- General Aviation facilities; and 
- General support equipment. 
Development of the general and 
corporate aviation facilities in the 
SASA or at the north airfield location; 
Development of additional airport 
employee parking north of SR 5 1 81west 
of 24th Avenue South; and 
Development of the airport 
maintenance facility at a north field 
location between the runway protection 
zones for Runway 16W34X and 
16R134L or at the existing Caterair 
location. 

(5) Alternative 4 (South Unit Terminal) 

As is shown in Exhibit 11-8, the elements 
of this alternative include: 

A new Runway 16W34X with a length 
up to 8,500 feet. The runway would be 
equipped to enable Category IIIb 
precision approaches on 16L and Cat I 

precision approach capability on 34X. 
Instrumentation would include glide 
slopes, localizers, one Inner Marker, 
One Middle Marker, one DME, three 
RVRs, two PAPIs, one ALSF-11, and 
one MALSR; 
- Relocation of the Airport 

Surveillance Radar (ASR) and 
Airport Surface Detection 
Equipment (ASDE); 

- Relocation of S. 156th Way and 
154th Street South; 

- Acquisition of land and relocation 
of residents and businesses; 

A midfield overnight aircraft parking 
apron would be developed between the 
new runway (16Xl34X) and existing 
Runway 16Rl34L; 
Development of a new Air Traffic 
Control Tower and TRACON; 
Installation of the ILS on 16L 
(localizer, glideslope, middle marker, 
and ALSF-11); 
Dual 34L south parallel taxiway and 
taxiway bridge over 188th Avenue 
South; 
Additional taxiway exits on existing 
runways; 
Extension of 34R by 600 feet and 
relocation of the glideslope and 
electrical utilities; and 
Clearance, grading and development of 
the Runway Safety Areas for all 
runway ends. 

The terminal and support development 
associated with this alternative represent 
the South Unit Terminal option: 

Limited expansion of Concourse A and 
the Main Terminal: 
- Displaced Northwest and Delta 

Hangars to the SASA; and 
- Development of an On-Airport 

hotel on Concourse P: 
Expansion of the North and South 
Satellite: 
- Relocate the Alaska hanger to 

SASA; and 
- Relocate the ARFF. 
Development of the South Unit 
Terminal, parking garage for about 
5,000 vehicles, and elevated access 
bypass system; 
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- Relocation of Northwest Flight 
1 Kitchen north of SR 5 18; 

Implementation of the terminal area 
ground access improvements and 
seismic Improvements, as assessed in 
the November 1995 SEPA 
Determination of Non-Significance; 
Expansion of the main parking garage 
to accommodate about 9,600 vehicles; 

Development of the general and 
corporate aviation facilities in the north 
airfield location; 

Development of additional airport 
employee parking north of SR 
5 1 Sfwest of 24th Avenue South; and 

Development of the airport 
maintenance facility north of SR 
5 18East of 24th Avenue South. 

The environmental impacts of these alternatives 
are presented in detail in Chapters N and V. 

With all "With Project" alternatives, the land 
acquired by the Port west of the proposed new 

1 parallel runway would be designated for future 
airport compatible land uses. The Master Plan 
Update has not identified specific uses of this 
land. Thus, when uses are identified applicable 
environmental process will be undertaken. 

(6) Selected Preferred Alternative 

After review of the Draft Environmental Impact 
Statement, the Port of Seattle staff recommended 
the implementation of Alternative 3 (the North 
Unit Terminal) with a proposed 8,500 foot long 
new parallel runway located about 2,500 feet 
west of Runway 16Ll34R. However, to aid in 
public review, the document refers to a runway 
with a length "up to 8,500 feet" so that the 
impacts of a 7,000 ft., 7,500 ft., and 8,500 ft. 
runway are identified. The elements of the 
improvements included in the Preferred 
Alternative are listed beginning on page 11-39 of 
this Final EIS and include the following key 
elements: 

0 A proposed new parallel runway and with a 
length up to 8,500 feet., and associated 
taxiways and navigational aids; 

0 Relocation of South 154th1156th to the north 
to enable the clearing, grading and 
development of the RSAs for the existing 

runways and the proposed new parallel 
runway; 
Extension of Runway 34R by 600 feet to the 
south; 
Terminal improvements in the existing main 
terminal area and significant new terminal 
and parking development to be located north 
of the existing main terminal; and 
Development of the South Aviation Support 
Area for aircraft maintenance and possible 
growth in air cargo facilities; 

This alternative was recommended for the 
following reasons: 

Reduces the existing and future disparity 
between the poor weather and good weather 
operating capability, enabling dependent 
parallel arrival streams during poor weather 
conditions. 

Provides the greatest delay reduction of all 
alternatives considered. The reduced 
operating times associated with the 
implementation of a third parallel runway 
would result in a substantial cost savings to 
the airlines. A new parallel runway would 
have saved the airlines $24 million annually 
if it had been available for use in 1994. The 
delays saving is expected to grow to around 
$59 million per year in 2000, $70 million per 
year in 2002 and $146 million annually when 
activity reaches 425,000 operations (near the 
year 2013). As a result., if the runway were 
available for use in year 2002, the delay 
savings would compensate for the cost of 
construction in a 5 year period. If completed 
later, the pay-back period would be sooner 
than 5 years. 
The proposed new runway would 
accommodate 99% of the possible aircraft 
types for landing which currently use or are 
anticipated to be operating at Sea-Tac. 
Enables unrestricted departure weights for 
aircraft departing to the Pacific Rim countries 
during warm summer weather. 
Provides efficient and flexible landside 
facilities to accommodate future aviation 
demand providing the greatest levels of 
service to air passengers by improving curb- 
to-terminal and curb-to-gate access, 
decreased walking distances, and the lowest 
cost per new aircraft gate. 
Relieves the surface vehicle congestion on 
the existing terminal drive system. 
Minimizes disruption of commercial 
development along International Boulevard. 
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Enables future expansion of terminal and 
support facilities in an incremental fashion to 
accommodate air travel demand as growth 
occurs. 
Minimizes the disruption to existing airport 
facilities during the implementation of the 
proposed improvements. 
Minimizes aircraft push-back and taxiing 
conflicts as flights enter and exit the terminal 
area. 

3. FEDERAL, STATE AM) LOCAL 
ACTIONS 

Regardless of the development alternative 
pursued, action will be required at the Federal, 
State and local level. The next section 
summarizes the applicable Federal and State 
laws. The types and groups responsible for the 
action include the following: 

(1) Federal Actions 

Action is expected to be required of two 
primary federal agencies: 

Federal Aviation Administration (FAA): 
Key actions by the FAA include: 

- A determination under 14 CFR Part 
157 (49 USC 401 13(a)) as to 
whether or not it objects to the 
airport development proposal from 
an airspace perspective, based on 
aeronautical studies; 

- Decisions under the authority of 49 
USC 40103(b) to develop air traffic 
control and airspace management 
procedures to effect the safe and 
efficient movement of air traffic to 
and from the proposed runway, 
including the development of a 
system for the routing of arriving 
and departing traffic and the design, 
establishment, and publication of 
standardized flight operating 
procedures, including instrument 
approach procedures, and standard 
instrument departure procedures; 

- A determination, through the 
aeronautical study process, under 14 
CFR 77 (49 USC 40103(b), 40113) 
regarding obstructions to navigable 
airspace; 

401 17) for land acquisition, site 
preparation, runway -and taxiway 
construction, and environmental 
mitigation; 
Final approval of a revised airport 
layout plan (49 USC 47107 (a)(16)) 
and environmental approval (42 
USC 4321-4347 and 40 CFR 1500- 
1508); 
Certification of air quality 
conformance of the proposed 
facility with applicable air quality 
limitations under National (section 
176 (c)(l) of the Clean Air Act as 
amended (42 USC 7506(e)) and 
state ambient air quality standards; 
Approval for and relocatiodupgrade 
of the existing tower, TRACON, 
and navigational aids (49 USC 
44502 (a) (1)); and 
Certification that the proposed 
facility is reasonably necessary for 
use in air commerce or for the 
national defense (49 USC 
44502(b)). 

U.S. Armv Corns of Engineers (COE) - 
The COE will be responsible for 
permitting work relating to wetlands or 
Des Moines and Miller Creeks. They are 
the responsible federal agency which 
processes permits under the Clean Water 
Act (Section 404) and Rivers and 
Harbors Act (Section 10). The COE also 
initiates the process for a water quality 
certification (Section 401) with the 
Washington State Department of 
Ecology. 

(2) Aimort Operator Actions 

Actions expected by the Port of Seattle 
include: finalization of the Airport Layout 
Plan and Master Plan Update documentation; 
adoption of the Final EIS; application for 
applicable permits; issuance of General 
Airport Revenue Bonds; amendment of the 
Passenger Facility Charge application; 
application for federal financial assistance; 
and construction of the preferred alternative, 
as identified in the Final EIS. 

(3) State and Local Actions 

- Decisions regarding project It is anticipated that the Port of Seattle will 
eligibility for Federal grant-in aid seek certain state and local permits to 
funds (49 USC 47101, et seq.) or implement the Master Plan Update 
Passenger Facility funds (49 USC improvements. The types of permits would 
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be similar for all alternatives. The following 

1 organizations could be involved: 

Washington Department of Ecology 
Washinmon De~artment of Fish and 
~ i l d l i f g  
Washington Department of Natural 
Resources 
Washington Department of Community 
Development - Office of Archaeology 
and Historic Preservation 
Puget Sound Air Pollution Control 
Agency 
Puget Sound Regional Council 
King County 
City of SeaTac 

4. FUNDING AND TIMING 

The proposed development is expected to cost 
approximately $1.4-1.5 billion in 1994 dollars, to 
complete over the next 25 years. Included in this 
cost are: 

Land Acquisition - $82-147 million 

New Parallel Runway, runway extension, 
runway safety areas and taxiway 
improvements - $280-426 million 

) Terminal facilities - $681 million 
Roadway improvements - $264 million 
Other landside improvements - $74 million 

The differences among the Master Plan Update 
alternatives are: 

Alternative 2 (Central Terminal): 
- With 8,500-ft new runway: $1,508,300,000 
- With 7,500-ft new runway: $1,382,250,000 
- With 7,000-ft new runway: $1,398,650,000 

Alternative 3 (North Unit Terminal): 
- With 8,500-fi new runway: $1,43 1,400,000 
- With 7,500-ft new runway: $1,382,250,000 
- With 7,000-ft new runway: $1,398,650,000 

Alternative 4 (South Unit Terminal): 
- With 8,5004 new runway: $1,545,570,000 
- With 7,5004 new runway: $1,419,540,000 
- With 7,000-ft new runway: $1,435,950,000 

The cost estimate includes the on-going capital 
improvement program and the proposed Master 
Plan Update improvements. These improvements 
would be completed using a combination of Port 
of Seattle, private, and Federal funding. Funding 
from the following sources may be sought: FAA 

1 grants from the Aviation Trust Fund, Special 
Facility Bonds, General Airport Revenue Bonds, 

and airline capital expenditures. General Airport 
Revenue Bonds would be issued by the Port of 
Seattle. Funding from the Aviation Trust Fund 
would be requested for capacity and airfield 
related improvements. The Aviation Trust Fund 
is funded primarily by a nationwide airline 
passenger ticket tax. The Port of Seattle also 
anticbates the collection of user fees to fund 
expansion projects, such as the Passenger Facility 
Charge (PFC). 

The general phasing associated with the Do- 
Nothing alternative (Alternative 1) is as follows: 

Phase I (1995-2015): 
- Establishment of the Declared Distance 

procedures; 
- Construction and grading of the 34L and 

34R RSAs; 
- Displacement of Runways 16L and 16R, 
- Improvements to the Main Terminal 

roadway and recirculation roads; 
- Development of an on-airport hotel; 
- Initiation of development of the South 

Aviation Support Area (SASA) as 
approved in the 1994 Final EIS; 

- Development of the CTI facilities at the 
Des Moines Creek Technology Campus. 

Phase lI (20 15-2020): 
- Development of the South Access and SR 

509 Extension. 

Numerous improvements proposed to occur early 
in the 25-year horizon are included in all uWith 
Projectn alternatives. The following identifies 
the general phasing schedule for all common 
elements of capital improvements and the Master 
Plan Update "With Project" alternatives: 

Phase 1 (1995-2000): 
- Acauisition of urovertv for the 

new p&likl Anway and 
RPZ's; 

- Removal of the 16L displaced 
threshold; 

- Initiation of construction of the 
proposed new parallel runway; 

- Relocation of the ASR and ASDE; 
- Relocation of South 156th Way and 

154th street south; 
- Construction and grading of the 34L 

and 34R RSAs; 
- Improvements to the Main Terminal 

roadway and recirculation roads; 
- Development of the CTI facilities at 

the Des Moines Creek Technology 
Campus; 
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- Initiate construction of the midfield 
overnight aircraft parking apron 
between Runway l6R/34L and 
1 6 x 3  4X, 

- Completion of RSA upgrades for all 
runway ends; 

- Extension of Runway 34RB1; 
- Construction of New Tower1 

TRACON; 
- Relocation of the Airborne cargo 

facilities within the north cargo 
complex due to the new tower; 

- Expansion or re-development of 
cargo facilities in the north cargo 
complex; 

- Relocation of general aviation and 
corporate aviation; 

- Development of a new snow 
equipment storage facility between 
the RPZs for 34L and 34X; 

- Expansion of Concourse A; 
- Development of On-Airport hotel; 
- Addition of parking stalls to the 

existing Main Parking Garage; 
- Improvements to the existing 

terminal access and recirculation 
roads; 

- Development of a new parking 
garage at the site of the Doug Fox 
parking lot; 

- Site preparation and initial 
development of the South Aviation 
Support Area (SASA); 
-- Development of the ground 

support equipment facility; 
-- Relocation of the Northwest 

aircraft maintenance facility to 
SASA u; 

- Overhaul andlor replacement of the 
Satellite Transit System (STS); 

Phase 2A (2001-2005): 
- Completion of the proposed new 

parallel runway; 
- Expansion of Main Terminal to 

south; 

The extension of this runway may occur in a later 
phase. However, for worst case natural resource impact 
planning, this element was assessed as part of the Phase 
I improvements. In this approach, longer-range 
mitigation planning reflects the cumulative impact of 
projects occuring in close proximity of one another. 

23 If this facility is not replaced, provision for a new 
aircraft maintenance base in the SASA location is 
maintained. 

- Construction of the second phase of 
the midfield overnight parking apron; 

- Improved access and circulation 
roadway at the Main Terminal; 

- Additional expansion of the existing 
main parking garage; 

- Expansion of the existing north 
employee parking lot; 

- Development of a new airport 
maintenance facility and removal of 
the existing facility; 

- Relocation of the United Airlines 
Maintenance facility to SASA; and 

- Continued expansion or re- 
development of the existing cargo 
facilities in the north cargo complex. 

The following identify the later phases of each 
"With Project" alternative: 

Alternative 2 - Central Terminal 

Phase 2B (2001-2005) 
- Completion of Concourse A 

Phase 3 (2006-20 10): 
- Initial expansion of North and South 

Satellite 
- Parking Garage expansion 
- Extensions to existing terminal roadways 
- Development of southern bypass road 

east of main terminal parking 
- Development of parking structure at 

Doug Fox lot 

Phase 4 (201 1-2015) 
- Extension of the South Satellite 

Phase 5 (2016-2020) 
- Extension of the North Satellite 

Alternative 3 - North Terminal 

Phase 2B (2001-2005) 
- Additional expansion of Concourse A. 

Phase 3 (2006-2010) 
- Initial development of the North Unit 

Terminal and concourses; 
- Development of the North Unit Terminal 

roadway system; 
- Extension of the dual parallel taxiways A 

and B to the south; - Construct first phase of parking structure 
north of SR 518; 

- Additional expansion of the north 
employee parking lot; 

- Further expansion and re-development 
within the existing north cargo complex; 
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- Provide an upper roadway transit plaza at 

i the Main Terminal; 
- Relocate the ARFF facility to north of the 

North Unit Terminal. 

Phase 4 (201 1-201 5) 
- Additional concourse development at the 

North Unit Terminal; 
- Development of additional taxiway exists 

on 16Ll34R; 
- Expansion of the north parking structure; 
- Further expansion of the north employee 

parking lot; 
- Relocation of the Delta Cargo facilities to 

SASA, 
- Relocation of the USPS Air Mail Facility 

to SASA, 
- Develop connections to the RTA system 

at the east side of the main parking 
garage. 

Phase 5 (2016-2020) 
- Completion of the North Unit Terminal; 
- Expand the north parking structure; 
- Further ex~ansion of the north employee - - 

parking lot; 
- Develoo site for north cargo building, 

north of SR-5 18 east of 24th ~ v e n u e ~ s .  

Alternative 4 - South Terminal 

0 Phase 2B (2001-2005) 
- Initial expansion of the North and South 

Satellites. 

Phase 3 (2006-20 10) 
- Development of the new South Unit 

Terminal; 
- Completion of Concourse A, 
- Parking Garage expansion; 
- Extensions to existing terminal 

roadways; 
- Development of southern bypass road 

east of main terminal parking; and 
- Development of parking structure at 

Doug Fox lot. 

Phase 4 (20 1 1-201 5) 
- Extension of the South Satellite. 

Phase 5 (2016-2020) 
- Extension of the North Satellite. 
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CHAPTER III 

AFFECTED ENVIRONMENT 

1. LOCATION 

Seattle-Tacoma International Airport (Sea-Tac 
Airport) is located in southern King County, 
Washington, 12 miles south of downtown 
Seattle, and is owned and operated by the Port 
of Seattle. The Airport is generally bound by 
State Route (SR) 99 to the east, SR 509 and 12th 
Avenue to the west, SR 518 to the north, and 
South 200th Street to the south. Additional 
large areas of land owned by the Port and used 
for runway protection and noise compatibility 
extend northward to 128th Street and southward 
to 216th Street. 

Sea-Tac Airport is situated primarily within the 
City of SeaTac and occupies more than 2,500 
acres of land. Exhibit III-1 shows the location 
of the Airport and the adjacent communities. 

1 2. SURROUNDING COMMUNITIES AND 
POLITICAL JURISDICTIONS 

Communities which abut the City of SeaTac, in 
which the Airport is situated, are Des Moines, 
Tukwila, Kent, and Burien. Unincorporated 
portions of King County also abut the City of 
SeaTac. These communities, and others, may be 
directly or indirectly affected by operations at 
Sea-Tac Airport, especially by aircraft noise 
exposure. 

A general study area, shown in Exhibit III-2, 
was defined for the purposes of graphically 
depicting the area potentially affected by 
existing and future noise exposure of 60 DNL 
and greater. This area is based on the study area 
used for the 1991 Noise Exposure Map Update 
for Sea-Tac Auport." The general study area 
encompasses approximately 29,650 acres of 
land (46.3 sq. mi.), including portions of 
unincorporated King County and all or portions 
of eight cities: Seattle, Tukwila, SeaTac, 
Normandy Park, Des Moines, Burien, Federal 
Way, and Kent. The general study area 

11 Noise Exposure Map Update, Port of Seattle, 1991. 

encompasses the Port Noise Remedy Program 
boundaries. 

3. BUILT ENVIRONMENT 

The following sections summarize the existing 
land use and zoning characteristics of the 
general study area, which encompasses the area 
currently affected by aircraft noise of DNL 60 
and greater. 

(1) General Land Use and Noise- 
Sensitive Facilities 

The current pattern of land use within the 
general study are&' is shown in Exhibit 
IV.2-1 (located in the next chapter in 
Section 2 "Land Use"). The Port's 1994 
land use analysis found the following uses 
in the general study area: 

Residential: 14,685 acres (22.9 sq. ,- 

miles), or 49.5 percent of the study area 

Open spacelagriculture: 4,955 acres (7.7 
sq. miles) or 16.7 percent of the study 
area 

CornmerciaYindustrial: 3,740 acres (5.8 
sq. miles) or 12.6 percent of the study 
area 

Anports (Sea-Tac and Boeing Field): 
3,380 acres (5.3 sq. miles) or 11.4 
percent of the study area 

Community and public facilities: 815 
acres (1.3 sq. miles) or 2.7 percent of 
the study area 

Other: 2,065 acres (3.2 sq. miles) or 7.0 
percent of the study area 

The general study area includes 43,347 
single-family homes, 25,702 multi-family 
dwelling units, and 3,006 mobile homes. 
Within the area potentially affected by 
airport expansion, current land use is 
predominantly single-family residential and 
open space. 

2J Sea-Tac Airporr Viciniry Lurid Use Inventory, Pon of 
I 

Seattle, 1994. 
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Located within the boundary of the general 
study area are several classes of land uses 
that are normally considered to be sensitive 
to high levels of aircraft noise exposure, as 
identii5ed by the FAA's Part 150 land use 
compatibility guidelines. Among these 
noise-sensitive uses are 108 schools, 65 
churches, 9 hospitals, 15 nursing homes, and 
nine libraries. Exhibit IV.2-2 shows the 
location of noise-sensitive facilities in the 
general study area. Other land uses may 
also be noise sensitive. These uses will be 
evaluated on an individual basis later in this 
report in Chapter IV, Section 2, "Land Use 
Impacts". Publicly-owned parks and 
recreation facilities are shown in Exhibit 
IV.4-1 and are discussed later in this report 
in Chapter IV, Section 4 "DOT Section 4(f) 
Lands". Historic, archaeological and 
cultural resources are discussed in Chapter 
IV, Section 3, and are shown in Exhibit 
IV.3-1. See also Appendices E-A and E-B. 

(2) Communitv Develoament 

Communities that are located within 
unincorporated King County do not directly 
control their local zoning, growth 
management, or comprehensive planning. 
Such planning for communities in the 
county is accomplished through a sub-area 
planning process which utilizes advisory 
groups of citizens from the affected areas. 
Ultimately, however, planning issues are 
decided on a county-wide basis. 

Incorporation into self-governing cities 
permits those communities to duectly adopt 
and enforce the tools of development and 
growth management. From 1970 to 1993, 
South King County experienced rapid 
growth of residential, commercial, and 
industrial development. Most of the area 
around Sea-Tac Airport was still part of 
unincorporated King County in the early 
1980s. By 1993, the situation was 
completely reversed. Most notably, the 
cities of Federal Way and SeaTac were 
incorporated in 1990, and Burien was 
incorporated as a city in 1993. Together, 
the incorporation of these three cities 
created more than 23,000 acres of newly 
incorporated area in South King County. 
Within these cities were nearly 50,000 
homes and 110,000 residents. 

Annexations contributed further to this trend 
toward incorporation. During the 1980s, 
Des Moines annexed over 1,400 acres in the 
North Hill, Des Moines Creek, Zenith, and 

South Des Moines neighborhoods, and other 
areas. The most recent annexation by Des 
Moines in July, 1995 was the North Hill 
annexation. Tukwila annexed another 3,000 
acres in the Thorndyke, Foster, and Riverton 
neighborhoods, as well as a large 
manufacturing and industrial area to the 
north, adjacent to East Marginal Way. 

(3) Zoning and Comprehensive Plans 

Zoning is one tool available to local 
communities to regulate the use of their land 
and to ensure the compatibility of their land 
uses with airport operations. Exhibit III-3 
reflects the general pattern of anticipated 
future land use based on existing 
comprehensive plan designations for the 
various jurisdictions in the study area. The 
extent to which the City of SeaTac's zoning 
will apply to airport improvements is 
currently the subject of an interlocal 
negotiations process between the Port of 
Seattle and City of SeaTac. 

The majority of land surrounding Sea-Tac 
Airport is presently zoned Industrial to 
permit airport-related land uses, 
Commercial to permit the types of 
businesses located along SR 99, Urban High 
or Medium to permit the multi-family 
housing adjacent to SR 99, and w o r t  Use 
and Aviation Business Center to permit the 
business park development occurring in 
areas directly adjacent to the Airport. 

Within the City of SeaTac, the Airport and 
airport-related uses are presently zoned 
Industrial and Airport use while the single- 
family areas are primarily zoned Urban 
Low. Zoning along International Boulevard 
(SR 99) is primarily Community Business 
for commercial uses, and Urban Medium 
and Urban High for multi-family housing. 
To the north and south of Sea-Tac Airport, 
the City of SeaTac has adopted Airport Use 
and Aviation Business Center classifications 
to permit development of uses which are 
indirectly related to the Airport. To the 
west of the Airport, zoning is presently 
residential, but may change based upon 
completion of the West SeaTac Subarea 
planning process (see Chapter IV, Section 2 
"Land Use"). 

Burien's land within the general study area 
is presently zoned primarily for single- and 
multi-family housing. Commercial 
development is permitted along First 
Avenue South. 

Chapter I l l  - 111-2 - 
Affected Environment 



Sea-Tac Airaort Master Plan Uaakte Final EIS 

Most of the land in Des Moines is zoned for 
single-family housing except for the 
downtown and marina area and along 
Pacific Highway South, 1-5, and arterial 
streets such as Kent-Des Moines Road, 
where multi-family and commercial uses are 
permitted. 

Tukwila permits a large variety of business 
and industrial densities and housing 
densities. 

Comprehensive plans are required of each 
city and county in high growth areas under 
the Washington State Growth Management 
Act (GMA) of 1990. According to the Act, 
with a few exceptions, jurisdictions must 
adopt comprehensive plans by July 1, 1994, 
and must adopt developments, regulations, 
and zoning to implement the comprehensive 
plans by January 1, 1995. Many 
jurisdictions have not met either the July, 
1994 or January, 1995 deadline but, to date, 
the State has not assessed penalties upon 
any jurisdiction. 

A detailed discussion of the status of 
comprehensive planning by local 
jurisdictions (SeaTac, Des Moines, Burien, 
Tukwila, Normandy Park) in relation to the 
Master Plan Update is provided in Chapter 
IV, Section 2 "Land Use". 

The GMA requires each comprehensive 
plan to contain, at a minimum, elements 
pertaining to land use, transportation, capital 
facilities, and utilities. It also requires local 
plans to address 13 state goals. f i e  Growth 
Management Hearing Board for the Central 
Puget Sound will hear adequacy challenges 
to comprehensive plans, and resolve 
disputes between local jurisdictions. 

The King County Comprehensive Plan and 
the Countywide Planning Policiesy were 
prepared in response to the GMA. They 
encourage increased population densities in 
urban centers and growth areas, identified 
by local jurisdictions, to accommodate each 
jurisdiction's expected population and 
employment growth for the next 20 years. 
The County's emphasis on in-fill of urban 
centers is designed to minimize urban 
sprawl. 

11 The King County Comprehensive P h ,  November 
1994 and Countywide Planning Policies, King 
County, 1992. 

Urban centers in King County will likely be 
connected to the proposed Regional Transit \ 
Project (RTP) which would connect 
Tacoma, Seattle and Everett. Development 
of urban centers in conjunction with the 
RTP would permit concentrated areas of 
development around high-capacity transit 
stations. Within the EIS study area, the 
cities of SeaTac, Federal Way, Tukwila, 
Kent, and Seattle are identified as urban 
centers. North Tukwila, Seattle's 
Duwamish and Ballardhterbay areas, and 
the Kent industrial area have been identified 
as manufacturing and industrial centers. 

The Draft City of SeaTac Comprehensive 
Plan was released in September, 1994. A 
final comprehensive plan was adopted on 
December 20, 1994. As a designated urban 
center by King County, the city may have at 
least one major station on the proposed rail 
transit line, and as many as three. Other 
potential station sites are: SR 99/Military 
RoadISR 518, SR 991South 200th St., and 
Downtown SeaTaclAirport area. The three 
sites are proposed to be linked by a personal 
rapid transit system. SeaTac's urban center 
would be located along the International 
Boulevard (SR 99) corridor near the 
Airport. An increase in density, both 6 
residential and employment, would be 
anticipated to occur within this urban center. 

City of SeaTac Subarea plans will be 
developed during 1995 and 1996 to address 
more specific, localized planning issues 
such as the International Boulevard 
development. Additionally, the West 
SeaTac Subarea Plan may evaluate the 
potential conversion from residential to 
nonresidential use. A large portion of this 
subarea is residential land which would be 
acquired to complete the new runway 
development portion of the Master Plan 
Update. 

The City of SeaTac has identified Sea-Tac 
Airport as an essential public facility, as 
well as SR 509, SR 518, the Federal 
Detention Center, and the King County 
Solid Waste Transfer Station. The GMA 
also requires that local comprehensive plans 
include a process for identifying and siting 
essential public facilities, which are 
facilities that are typically difficult to site. 
Among such facilities are airports. 

Other than the City of SeaTac, Burien 
would be the city most directly affected by 
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1 Sea-Tac Airport Master Plan alternatives, 
due to acquisition and resulting changes in 
Land Use. The City of Burien was 
incorporated in 1993 and initially adopted 
portions of the 1981 King County Highline 
Community Plan as their interim 
comprehensive plan. As a result of the 
city's recent incorporation, Burien was 
granted a GMA extension to February, 1997 
for adoption of a new comprehensive plan. 
However, the City expects to have a 
prefemd land-use alternative identified by 
the end of 1996. Burien adopted a new 
interim comprehensive plan on April 10, 
1995 (see Chapter IV, Section 2 "Land 
Use"). 

(3) Socio-Economic Overview 

This section identifies region-wide 
population and employment trends. 
Aviation activity is created by both the level 
and type of growth (e.g., manufacturing vs. 
service businesses; export-oriented goods 
vs. local market goods) experienced by a 
region. 

(a) Puget Sound Reeion 

Since World War 11, the population of 
the Puget Sound Region has grown 
erratically in accordance with prevailing 
economic conditions. Between 1960 
and 1993 the Region's population 
increased by more than 75% from 1.5 
million to 2.9 million. Rapid growth 
occurred in the late 1960s, in the later 
1970s, and once again in the later 
1980s. In the decade of the 1970s, 
population increased 15.58, while in 
decade of the 1980s population 
increased 23.6%. Population growth in 
the 1980s buoyed the Region's housing 
markets, transportation services, 
utilities, and retail outlets. Growth also 
placed pressures on the Region's 
infrastructure to accommodate new 
residents and employers. 
Approximately half of the Region's 
growth stemmed from a net increase of 
births over deaths, but the remaining 
growth came from net in migration. 
Since 1990, however, the Region's rate 
of net in migration has declined, due to 
the sluggish performance of the local 
economy .' 

Foundations for the Future, October, 1994, Puget 
Sound Regional Council. 

Population growth is expected to be 
slower between 1990 and 2010 (32%) 
than in the prior two decades (42%). 
The Puget Sound Regional Council - 
PSRC, the area's metropolitan planning 
organization, forecasts that growth in 
the Region's population will approach 
900,000 from 1990 to 2010, with over 
60% of this growth occurring by the 
year 2000. From 2010 to 2020 the 
Region will gain nearly half a million 
residents. Due in part to local growth 
management policies, most of this 
population growth is expected to take 
place in areas already urbanized.9 

Over the past two decades, employment 
grew at a faster pace than did 
population, increasing 36% in the 
1970s, and 39% in the 1980s. Forecasts 
indicate that regional employment will 
grow at 2.8% annually between 1995 
and 2000, twice the average rate of the 
previous 5 years. The Region's 
employment base is expected to gain 
550,000 new jobs from 1990 to 2010, 
with nearly 57% this growth occurring 
by the year 2000. Total employment 
growth from 2010 to 2020 is projected 
to increase by 6.38, a slower rate than 
any previous time period. 

(b) Local Profile 

Employment trends in areas surrounding 
the Airport are influenced by the 
presence of Sea-Tac Airport. For 
instance, the City of SeaTac entirely 
surrounds Airport properties and 
implements special land use zoning 
conditions that complement Airport uses 
and foster Airport-related economic 
growth (e.g., Aviation Business Center). 

Table III-1 displays the general study 
area population and employment trends 
from 1970 to 2020. Information in this 
table also shows growth relative to other 
general study area cities and sub-areas 
and for King County. While ultimate 
development patterns will respond to 
jurisdictional policies that influence 
growth (e.g., taxes, regulatory 
environment, zoning, planning policies) 

PSRC database, November, 1994. VISION 2020. state 
Growth Management Act, and local Comprehensive 
Plans encourage population and employment growth 
in already urbanized areas within designated urban 
growth area. 
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and national economic trends, as well as 
other factors, the PSRC forecasts do 
provide a clear indication of future 
economic trends in the general study 
area. 

The following paragraphs summarize the 
existing physiography. water resources and 
natural resources of the airport environs. 

Sea-Tac Airport is located within the Puget 
Lowland subprovince of the Pacific Border 
physiographic province. The Pacific Border 
province is a north-south trending s t~c tura l  
and topographic depression bordered on the 
west by the Olympic Mountains and on the 
east by the Cascade Mountains. The Puget 
Lowland subprovince is underlain by 
volcanic and sedimentary bedrock that is 
covered with glacial and nonglacial 
sediments on the existing land surface. 

The Airport is located along a north-south 
trending ridge with elevations decreasing to 
the west toward h g e t  Sound. Elevation at 
the Airport runway system is about 400 feet 
above mean sea level and drops to sea level 
within approximately two miles to the west. 
The steepest slopes in the vicinity of Sea- 
Tac Airport are to the west of the Airport. 

Huvial, lacustrine, and & i t  ice contact 
processes of the Vashon Glacier are 
responsible for most of the land forms in the 
area as the glacier cut meltwater channels 
and deposited sediments into low-lying 
areas. Soils in the vicinity of the Airport 
belong to the Alderwood Association. 
These are moderately- well drained. 
undulating to hilly soils that have dense, 
very slowly permeable glacial till at depths 
ranging from 20 to 40 inches. 

(2) Water Resources 

Sea-Tac Airport is located approximately 
two miles east of Puget Sound. Because the 
prevailing winds are from the Pacific Ocean. 
the general meteorological conditions of the 
Puget Sound Region are typical of a marine 
climate. The relatively mild climate is 
created by the presence of Puget Sound and 
nearby mountains. The Cascade Range to 
the east serves as a partial barrier to the 

temperature extremes of the continental 
climate of eastern Washington State. 

Streams and lakes within the study 
area are shown in Exbibit IV.10-4 and 
discussed in Chapter IV, Section 10 'Water 
Quality" There are two independent stream 
systems that drain the majw portions of the 
airport area, Des Moines Creek and Miller 
Creek. The Des Moines Creek basin covers 
an estimated eight square miles including 
the majority of Sea-Tac Airport, the City of 
SeaTac, and the City of Des Moines. The 
Miller Cnek basin covers nine square miles 
and includes a small portion of Sea-Tac 
Airport, and parts of the cities of SeaTac 
and Burien. Both creeks and their 
tributaries flow to Puget Sound. The 
Airport covers an estimated 27 percent of 
the Des Moines Creek basin and four 
percent of the Miller Creek basin. 

Existing 100-year floodplains in the Miller 
and Des Moines Creek drainage basins are 
identified in Exhibit IV.121. Development 
of the urban area has resulted in the 
channeliition of Miller and Des Moines 
Creeks and the separation of these creeks 
from historic floodplain areas, which were 
at one time likely much larger. In Miller 
Creek, localized flooding has been reported 
between S.W. 150th and S.W. 152nd Streets 
just west of First Avenue S, upstream of 
S.W. 160th Street, and throughout the basin 
where dumped yard waste constrains 
streamflow. In Des Moines Creek, wetland 
filling and undersized drainage facilities 
contribute to localized flooding of 
tributaries. 

In the Puget Sound Region, the principal 
aquifers were formed within sand and gravel 
glacial drift. These aquifers are recharged 
from precipitation. Aquifer water levels are 
generally within 100 feet of the ground 
surface. Discontinuous zones of perched 
groundwater are also commonly 
encountered in the glacial deposits. Silt and 
clay withii the glacial soils act as 
acquitards, allowing water to accumulate in 
the perched sand and gravel lenses. 

A total of 55 wetlands were identified 
within the area shown in Exhibit IV.11-I 
(See Chapter IV, Section 11). These 
wetlands range in size from approximately 
0.02 acres to 30 acres, with a combined area 
of nearly 144 acres. A total of 20 emergent, 
nine scrub-shrub, four open-water, and 22 
forested wetlands were identified. - 
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TABLE 111-1 

General Study Area - Population and Employment 

Pooulatinn - -AvcraecAnnualGrowthRatc 
m m lPeO197019801980-1990 m m  lnea 1970-19801980-1990 

Airport AM Totals 163.994 162,096 191.988 -0.1% 1.7% 65,822 135.095 177,939 9.6% 2.9% 
Kinn County Totals 1.159.4641.269.649 1.507.320 0.9% 1.7% 470.090 697.401 972.567 4.4% 3.6% 

Redondo1 Woodmont 
DM Moines 
Kent CBWKcnl East Hill 
Kent Industrid 
Sea-Tac 
Normandy Pmk 
BuriedSeahurst 
White CenterfShorewood 
Boulevard Park 
South Tukwila 
North Tukwila/Riverton 
Lower DuwamishtBoeing 
Field 

Pooulation 
2QQQ ?P1P 2P?P 

26,844 30,407 33.542 

Airport Area Totals 225.665 231,277 263,919 0.2% 1.3% 167.429 202.290 207,272 1.9% 0.2% 
King County Tolals 1,730,271 1,844,520 1,963.181 0.6% 0.6% 1,157,191 1.301.823 1,415,015 1.1% 0.8% 
% of County Totals 13.10% 12.50% 13.40% 14.50% 15.50% 14.60% 

Source: Puget Sound Regional Council database. October. 1994. 
FAZ refera to foreeast and analysis zone. 
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(3) Bioio~ical Resources 

Habitat in the airport vicinity consists of 
isolated parcels of forest, shrub, and grass 
with scattered wetlands. Approximately 
741 acres of upland forest habitat, 191 acres 
of upland shrub habitat, 1,012 acres of 
upland herbaceous habitat, and 144 acres of 
wetland habitat are present within a one- 
mile radius from the airf~eld area. The 
primary vegetation associations are 
deciduous and mixed forest communities. 
These second-growth forests are used by a 
variety of wildlife typical of lowland Puget 
Sound. 

Two federally listed or proposed threatened 
or endangered species, which may 
occasionally use the airport area, are the 
peregrine falcon and bald eagle. The closest 
bald eagle nests to the A i i r t  are located at 
Angle Lake (.75 mile southeast) and 
Seahurst Park (two miles northwest). 

Both Des Moines and Miller creeks are 
classified by the State as Class AA 
(extraordinary) waters, although stormwater 
runoff fiom urban development within the 
two drainage basins has contributed to water 
quality degradation. Stream channel 
geometry and fishery resources in these 
basins have been altered by urbanization. 
Modifications of the streams have 
contributed to increased erosion and 
downcutting in the ravine reaches, with 
consequent increased sedimentation and 
aggradation in lower gradient reaches. 
Stream channels have become wider to 
accommodate increases in peak flows, 
resulting in reduced streambed roughness, 
reduced bank and bed stability, reduced 
habitat complexity, and loss of fish habitat. 

Degradation of water quality from 
stormwater runoff has had adverse effects 
on aquatic biota and the biological integrity 
of both creeks. Diversity of aquatic life has 
tended to shift from pollutant-intolerant 
forms to - pollutant-tolerant forms. 
Additionally, major spills of aviation fhel 
into Des Moines Creek in the mid-1980s 
resulted in the mortality of most fish and 
aquatic life in that creek. 

Both streams continue to support reduced 
numbers of coho salmon, and cutthroat 
trout. The status of chum salmon and non- 
salmonid fishes is uncertain. The reduction 
of water quality due to urban sources also 

contributes to degradation of populations of 
fish and other aquatic life. \ 

5. FUTURE PLANNED DEVELOPMENT 

As discussed earlier in this section, community 
comprehensive plans in the general study area 
are in the process of being revised in response to 
the Growth Management Act of 1990. These 
plans will form the general framework for future 
development. More extensive discussion of this 
subject is provided later in Chapter IV, Section 
2 "Land Use". 

Specific planned non-airport related 
development projects are envisioned by local 
and county governments in the general study 
area in addition to those generally described in 
the comprehensive land use plans. This EIS 
addresses the possible implementation of these 
actions when identifying the cumulative 
impacts, except where noted. These projects are 
described below. 

A number of surface transportation planning 
studies are underway and planned to occur 
in the near future to address the Region's 
growing surface transportation congestion. 
Projects that have been or are under study 
include: 

28th124th Avenue South Arterial 
Proiect: A Final Environmental Impact 
Statement was completed in early 1993 
that studied the development of an 
arterial to serve existing and expected 
local access -c generated by the 
proposed business park developments in 
the Cities of SeaTac and Des Moines, 
south of the Airport. Pending funding, 
engineering, and design, the project is 
expected to take 2-3 years to complete. 

State Route 509 Extension and South 
Access Road: The Washington State 
Department of Transportation, Port of 
Seattle, Cities of SeaTac and Des 
Moines, MetroKing County, and 
property owners are studying an 
extension of SR 509 from its present 
terminus at South 188th Street (located 
directly at the southwest comer of 
airport property). This study is 
examining connecting SR 509 with 1-5 
southeast of Sea-Tac Airport and 
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developing a south access roadway to 
link the south end of the Airport with I- 
5. A corridor-level Draft Environmental 
Impact Statement was released in 
December, 1995. 

Repional Transit Authoritv High- 
Ca~acity. Light-Rail Svstem: A 
Regional Transit Authority was formed 
to -dress  future transit needs for the 
Puget Sound area. The RTA is 
examining options of major expansion 
of existing bus service, additional bus 
and carpool facilities, and possibly a 
highcapacity light rail transit system 
(HCT). Such a light rail system would 
link Seattle, Tacoma, and communities 
on the east side of Lake Washington. 
One of the alignments under 
consideration is aloGg International 
Blvd South adiacent to Sea-Tac Airport. 
Three potentid HCT stations are 6'ing 
included in the City of SeaTac's 
International Boulevard Center land use 
plans. In March, 1995, voters from the 
counties of King, Snohomish and Pierce 
did not approve the proposed RTA Plan. 
However, the RTA is considered a long- 
term regional transportation 
improvement project and is included in 
the Puget Sound Regional Council's 
adopted 1995 Metropolitan 
Transportation Plan. In addition, a 
revised RTA Plan will l i l y  be 
presented to the voters of King, 
Snohomish, and Pierce Counties in 
1996. 

A number of other roadway improvements 
are planned for the airport environs. These 
projects and their planned implementation 
are described as a part of the Surface 
Transpmtion Improvement Project (TIP) 
discussion in Appendix 0. 

In 1996, King County's transit system will 
begin implementation of its Six Year Plan, 
shifting from a downtown Seattlecentered 
system to one of multiple, interconnected 
centers. Over the six-yw period more local 
services will be available in each 
community, new inter-suburban services 
will .be introduced, and regional services 
will link major destinations. These tiered 
services could connect at "transit hubs" of 
varying sizes and designs. Hubs are 
intended as scam, comfortable places for 
passengers to transfer and in some cases for 
buses to lavover. The d a n  also lists a 

implement innovative transit and 
ridesharing services for the commuter 
market that would supplement traditional 
bus services. Metro's plan identifies the 
SeaTac area as a hub location and Sea-Tac 
Airport as a major regional destination. The 
SeaTac area is also identified as one of the 
employment target areas. 

The Port of Seattle, City of SeaTac and 
METRO have been coordinating on ways to 
reduce congestion in the Airport area as 
well as considering ways to meet 
community, airport and transit system needs 
as the Six-Year Plan is implemented. 
Among the issues under consideration are 
improvements to the cumnt airport bus stop 
and alternative locations for a transit hub on 
airport properry or elsewhere in SeaTac 
Current discussions focus on the 
development of a METRO hub either on- 
airport or in the immediate vicinity of the 
Airport. Discussions are expected to 
continue, as METRO implements the 6-Year 
Plan. None of the proposed Master Plan 
Update improvements would adversely 
affect the ability of MFiTRO to implement 
the actions within the 6-Year Plan. 

The City of SeaTac has also conducted 
extensive studies of surface transportation 
congestion within their municipal 
boundaries. Their Comprehensive Plan 
calls for the implementation of a transit 
supportive master plan connecting the city's 
North Gateway, City Center, and South 
Gateway.* Elements of the transit plan for 
the city include: 

Rail Transit - connections to the State's 
future High Capacity Transit System; 
Personal Rapid Transit - a private 
venture effort using light, elevated 
guideways to carry up to four 
passengers in a system that could 
encircle Sea-Tac; 
Surface Bus - to include improved 
conventional bus service through the 
City; and 
Pedestrian - technology such as 
pedestrian moving sidewalks to connect 
a city transit center to Sea-Tac facilities. 

The Port of Seattle supports and continues 
to work with the City of SeaTac in the 

City of SeaTac, Transit Supportive Lmrd Use Master 
number of - employment ' target arcas to Plan. Citv of SeaTac. bv Hewitt-Islev. 1994. - - - , . . , 
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investigation of cost effective surface travel 
demand management (TDM) actions. 

Typically, the TDM strategies being looked 
at by the Port target groups such as 
employees, or are urban area-wide in 
impact. The Port of Seattle is already 
implementing several different employer 
support programs that have ultimately 
reduced employee traffic levels for terminal 
area employees (i.e., rideshare matching and 
information services, preferential parking 
for ride-sharers, guaranteed ride home, 
flexible work schedule for ride-sharers, and 
use of a part- or full-time transportation 
coordinator). However, there are several 
other TDM employer incentive programs 
which include financial support measures 
that the Port could implement to encourage 
employees to use alternative higher 
occupancy modes (i.e., rideshare subsidies 
and transportation allowances). Other 
emdoyer based TDM strategies the Port has - 
co&i&red are various work hour 
arrangements such as flex-time, staggered 
work hours, compressed work weeks, and 
telecommuting. 

However, of far greater potential for Sea- 
Tac, is the application of a number of 
regional and area wide TDM strategies to 
reduce single-occupant auto traffic. In 
addition. TDM measures can make existing 
and future transit operations at the Airport 
more effective by reducing the number of 
transit vehicle trips and increasing the 
number of people canied. These TDM 
measures could be implemented by the Port 
or other public agencies on an area wide 
basis which can affect non-work trips to the 
terminal, but are almost always multi- 
jurisdictional and multi-modal. It is these 
types of strategies that may have the most 
potential benefit for the Sea-Tac terminal 
area since they are aimed at the non-work 
trips which form the vast majority of 
terminal travel and new trips generated by 
futuregrowth. 

Additionally, the Port of Seattle is looking 
for ways to improve ground access and 
mitigate future traffic increases due to 

growth. Regardless of the 
continuing state of developmer ! in 
improved- ground access progr&, most 
strategies to improve ground access fall into 
a few broad categories which include: 

HOVLanes 
Private Passenger Vehicle Constraints 

Pricing Strategies 
Transit Service Improvements 

Further discussion on TDM strategies is 
presented in Chapter IV, Section 15, 
"Surface Transportation". Additionally, 
Appendix 0 includes a copy of the July, 
1995 Draft Seattle-Tacoma International 
A b o r t  Master Plan International Boulevard 
Access Studv and Travel Demand 
Manarrement Mitipation Policies. 

(2) Other Devdoament Proiects 

Airport Hotel: The Port of Seattle has 
prepared an EIS for the development of 
a hotel building on the northeast end of 
the passenger terminal on the site of the 
existing United Airlines office building. 

Des Moines Creek Technolorn Campus: 
During the 1970s and 1980s. the Port of 
Seattle undertook a noise mitigation 
program that resulted in the aq&sition 
and relocation of homeowners that were 
severely affected by aircraft noise. As a 
result, the Port of Seattle owns land 
located north and south of the Airport in 
the City of SeaTac and south of the 
Airport in the City of Des Moines. 
Some houses in this area were 
purchased during the 1980's and some 
of the remaining properties were 
acquired in the 1990's. The Port 
proposes to use land south of the 
Airport for the development of 
manufacturing facilities for Cell 
Therapeutics Inc. (CII). The CTI 
development is part of a larger program, 
known as the Des Moines Creek 
Technology Campus @MCTC), an 85 
acre development bound on the east by 
25th Avenue South, on the south by S. 
216th Street, on the north by S. 208th 
Street, and the west to 20th Avenue S. 
A Final EIS was completed in 1995 for 
this proposal. 

The Port of Seattle's application 
package for rezoning and Des Moines 
Creek Technology Campus Master Plan 
was submitted to the City of Des 
Moines in December, 1995. The Des 
Moines City Council is scheduled to 
review and act on the applications in the 
first quarter of 1996. 

South Aviation S u ~ ~ o r t  Area (SASA): 
In 1994, the Port of Seattle and the FAA 
completed a final Environmental 

Chapter Ill 
Affected Environment 



Sea-Tac Airport Master Plan Update Final EIS 

Impact Statement for planned aircraft 
maintenance facilities to be located on 
the southern perimeter of A i m  
property. The extension of conc& A 
and the South Satellite, as envisioned in 
the 1992 Tennind Development 
Program, would require that the existing 
aircraft line maintenance hangars 
located soutb of the terminal complex 
be relocated. In addition, during the'late 
80s/eadv 90s. several carriers expressed 
an intekst in developing maj& base 
maintenance facilities at Sea-Tac. The 
FEIS (approved in March 1994). and 
Record of Decision issued on 
September 13, 1994, presented the 
environmental impacts of the proposed 
development. 

Aviation Business Center: The 
Aviation Business Center (ABC) iand 
use designation reflects the 
existinglptential ABC zoning and 
related development standards. One 
plrpose of the designation is to promote 
a major center (located to the southeast 
of the airfield) supporting high 
concentrations of customer, visitors, 
employees, and pedestrian activity to 
create a quality development area in 
which people can work, shop and access 
child care. A second, related purpose is 
to mate a development area with a 
business orientation to the Airport and 
compatible with Airport operations. 

Federal Detention Center; The federal 
detention center is located at the 
southwest quadrant of the intersection 
of 26th South and South 200th. 
Funding for the facility was approved 
and the facility is currently under 
construction, which began in January, 
1995. The facility is expected to be 
completed and operating by the fall of 
1996. 

(3) Non-Aviation Rdated A i m r t  
Devdo~ment Plans 

This EIS does not address future collateral 
non-aviation development at Sea-Tac 
Airport. As was described in Chapter II (see 
page 11-41), the Port of Seattle will l i l y  
pursue financially productive use of its 
undeveloped land at Sea-Tac. Such 
development efforts could include: 

Additional on-airport hotels; 

Independent officelretail development; 
Ofice andlor retail above existing 
aviation uses (i-e., above parking lots, 
existing or new terminals) or adjacent to 
the City of SeaTac PRT station or the 
RTA station; and 
Airport compatible uses on Port owned 
land west of the proposed new runway. 

6. APPLICABLE FEDERAL AND STATE 
LAWS 

The following statutes and regulations are 
applicable to the proposed development: 

(1) 4-q. establishes the 
airport development grant program and 
requires that a project may not be 
approved unless the Secretary of 
Transportation is satisfied that the project 
is consistent with plans (existing at the 
time the project is approved) of public 
agencies for development of the arca in 
which the airport is located. [49 USC 
47106(a)(l)]. Federal policy requires that 
airport development must also "provide 
for the protection and enhancement of 
natural resources and the quality of the 
environment of the U.S." 149 USC 
47101(a)(6)1 The Secretary may not 
authorize a project involving airport 
location, major runway extension, or 
nmway location found to have a 
significant adverse effect on natural 
resources unless it is found, in writing, 
after full and complete review, that "no 
possible and prudent alternative exists and 
that every reasonable step has been taken 
to minimize the adverse effect." [49 USC 
47106 (c)(l)(C)I The Secretary of 
Transportation may not approve an 
application for funding of a new runway 
unless the CEO of the state in which the 
project will be located certifies in writing 
that there is reasonable assurance that the 
project will be located, designed, 
constructed and operated in compliance 
with applicable air and water quality 
standards. [49 USC 47106(c)(l)(B)]. 

(2) Clean Air Act. as amended. (42 U.S.C. 
7401 et 
rewlations, requires that thf 
Administrator of the Environmental 
Protection Agency "review and comment 
in Writing on the environmental impact of 
any matter relating to duties and 
rcsponsibiities granted pursuant to this 

Chapter Ill - III-9 - 
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act or other provisions of the authority of 
the Administrator, contained in any (1) 
legislation proposed by any Federal 
department of agency; (2) newly 
authorized Federal project for 
construction and any major Federal 
agency action (other than a project for 
construction) to which Section 102(2)(C) 
of PL 91-190 applies; and (3) proposed 
regulations published by any department 
or agency of Federal government." The 
amended Act also requires that "A Federal 
agency must make a determination that a 
Federal action conforms to the applicable 
implementation plan." Also applicable is 
the Washington State Clean Air Act, 
Chapter 70.94 RCW. 

(3) Department of Trans~ortation Act, 
Section 4(0 (49 U.S.C. Section 303(cU 
provides that the Secretary shall not 
approve any program or project which 
requires the use of any publicly owned 
land from a public park, recreation area, 
or wildlife and waterfowl refuge of 
national, state or local significance, or 
land of an historic site of national, state or 
local significance as determined. by the 
officials having jurisdiction thereof unless 
there is no feasible and prudent altemative 
to the use of such land and such program 
or project includes all possible planning to 
minimize harm resulting from the use. 

(4) Executive Order 11988. Flood~lain 
Management (43 FR 6030) and Order 
DOT 5650.2 A~r i l  23, 1979 Flood~lain 
Management and Protection links the need 
to protect lives and property values with 
the need to restore and preserve natural 
and beneficial floodplain values. 
Agencies are required to make a finding 
that there is no practicable alternative 
before taking action that would encroach 
on a floodplain. 

(5) The National Environmental Policv Act of 
1969 (42 U.S.C. 4321 et. sea.),establishes 
a broad national policy to improve the 
relationship between man and the 
environment, and sets out policies and 
goals to ensure that environmental 
considerations are given careful attention 
and appropriate emphasis in all decisions 
of the Federal government. 

(6) The Federal Water Pollution Control Act 
Amendments for 1972 (33 U.S.C. 1344 et. 
sea.) as amended bv the Clean Water Act 
of 1977 (33 U.S.C. 1251 et. xu.), 

Chapter Ill - 
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establishes a permit procedure "Section 
404 Permit" for activities involving 
dredging and filling in waters of the 

\ 
United States, including wetlands. The 
Secretary of the Army, acting through the 
Army Corps of Engineers, is responsible 
for issuing such permits. 

(7) The Uniform Relocation Assistance and 
Real Pro b f  
1970 (42 U.S.C. 4601 et. sea.), as 
amended, requires consideration of the 
costs and impacts of residential 
relocations in judging alternatives in the 
acquisition of real property. 

(8) Council of Environmental Quality 
l e  
Procedural Provisions of the National 
Environmental Policv Act (40 CFR 1500- 
1508). 

(9) State Environmental Policv Act (Revised 
Code of Washineton RCW 43.21C) "The 
purposes of this chapter are: (1) To 
declare a state policy which will 
encourage productive and enjoyable 
harmony between man and his 
environment; (2) promote efforts which 
will prevent or eliminate damage to the 
environment and biosphere; (3) stimulate 
the health and welfare of man; and (4) to 

(. 

enrich the understanding of the ecological 
systems and natural resources important to 
the state and &on." 

(10) Washington State Growth Management 
Act (RCW 36.70A) requires the 
development of countywide planning 
policies, a comprehensive plan with 
mandatory elements, and development 
regulations, all of which must be 
consistent with one another. It requires 
local government decisions be consistent 
with their plans and that state agencies 
comply with locally adopted plans and 
regulations. 

In addition, the following laws, regulations and 
guidance documents, among others, relate to 
airport improvements: 

w Washington State Hydraulic Code, Chapter 
75.20 RCW and the Hydraulic Code Rules, 
Chapter 220-1 10 WAC; 
Washington State Surface M i g ,  Chapter 
78.44 RCW; 

w Washington State Forest Practices Act, 
Title 76 RCW; 
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City of SeaTac Comprehensive Plan, Land 
Use Code, Building Code, and related 
regulations; 
Airport Noise and Capacity Act of 1990 
(49 U.S.C. 47521 et seq.); 
Archaeological and Historic Preservation 
Act of 1974 (16 U.S.C. 469 et seq.); 
Aviation Safety and Noise Abatement Act 
of 1979; 
E.O. 11514 - Protection and Enhancement 
of Enviranmental Quality; 
E.O. 11593 - Protection and Enhancement 
of Cultural Environment; 
E.O. 11990 - Protection of Wetlands; 
E.O. 12372 - Intergovernmental Review of 
Federal Programs; 
E.O. 12898 - Environmental Justice; 
Federal-Aid Highway Act, as amended, for 
grants to complete roadway projects; 
Fish and Wlldlie Coordination Act; 
National Historic Preservation Act of 1966, 
as amended, Advisory Council on Historic 
Preservation Regulations (3 1 CFR 800). 
U.S. Department of Transportation 
Regulations and Procedures (23 CFR 771) 
and Technical Advisory T6640.8&, 
FAA Advisory Circular 1050.1D "Policies 
and Procedures for Considering 
Environmental Impacts"; 
FAA Advisory Circular 5050.4A "Airport 
Bvironmental Handbook". 

Chapter Ill -In-11-' 
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3 CRAPTER IV 

ENVIRONMENTAL CONSEQUENCES OF THE ALTERNATIVES 

This chapter presents an assessment of the 
environmental impacts of the proposed Master 
Plan Update alternatives for SeattleTawma 
International Airport The alternatives assessed 
include: 

Do-Nothing : Altemative 1 
"With Project" Alternatives 

Alternative 2 - Central Terminal 
Altemative 3 - North Unit Terminal 
Alternative 4 - South Unit Terminal 

Included in the assessment of each "With 
Project" alternative is a new parallel runway with 
a length up to 8,500 feef located 2,500 feet 
(dependent) west of existing Runway 16LJ34R 
Where the impacts of a runway shorter than 8,500 
feet would differ from the 8,500 feet length, 
impacts are identified: 

As required by FAA Orders 1050.1D and 
5050.4A and Washington State Environmental 
Policy Acf the following environmental factors 
are assessed for each alternative identified above: 

1. Noise 
2. Landuse 
3. Cultural, Historic and Archaeological 

Resources 
4. DOT Section 4(f) Lands 
5. Prime and Unique Farmland 
6. Social Impacts 
7. Human Health 
8. Induced Socio-Economic Impacts 
9. Air Quality 
10. Water Quality 
1 1. Wetlands 
12. Floodplains 
13. Coastal Zone Management and Coastal 

Barriers 
14. Wild and Scenic Rivers 

15. Surface Transportation 
16. Plants and Animals (Biotic Communities) 
17. Endangered Species of Flora and Fauna 
18. Public Services and Utilities 
19. Earth 
20. Solid Waste 
2 1. H d o u s  Waste and Materials 
22. Energy Supply and N a t d  Resources 
23. Construction Impacts 
24. Aesthetics and Urban Design 

The impacts of the alternatives on the 
environmental fsctors are assessed relative to the 
existing conditions (1993 or 1994 if available) 
and future years 2000,2010 and 2020. 

In the discussion of impacts, the following study 
areas will be used unless otherwise noted: 

General Study Area - encompassing the 
existing noise exposure area as defined by 60 
D m ,  and 

Detailed Focus Area - area which would be 
disrupted to construct alternative 
development. This area includes all lands 
that might be acquired. 

Chapter IV - N-l- 
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CHAPTER IV, SECTION 1 

NOISE IMPACTS 

The impact of aircraft and surface transportation 
noise levels upon the communities surrounding 
the Airport is presented in this section. The 
analysis includes determination of impacts on the 
surrounding area in 1994 and as forecast for the 
years 2000,2010 and 2020. 

noise reduction program and the Federal mandate 
to phase-out Stage 2 aircraft no later than the year 
2000. This analysis focuses on the impacts within 
DNL 65 and greater noise exposure; however, 
areas exposed to DNL 60-65 were evaluated and 
are presented for information purposes. 

The difference between the noise impacts of the 
three "With Project" alternatives is very small: 

Aircraft Noise 
(DNL 65 and Greater) 

-I 

Note: Alternative 1 - Do-Nothing 
Alternative 2,3 & 4 are "With Project". 
All "With P r o i d  alternatives include a new dewendent 

zoo0 
Altem. 1 
Altcm. 2 
Altem. 3 
Aim 4 

2010 
Altrm. 1 
Altem. 2 
Altcm. 3 
Altm. 4 

2020 
Altm. 1 
Altem. 2 
Altem. 3 
Altem. 4 

- -- 

(2,500 A sep&on) parailel nmway with a 1engih up to 
8,500 feet. Area is non-airport land. 

Because the proposed new dependent parallel 
runway is proposed to reduce poor weather delay, 
which is predominantly arrival related, the 
runway would be expected to be used primarily 
for arrivals. About 12.1 percent of arrivals in a 
south flow would occur on the new runway, with 
about 2.6 percent of departures. 

As is shown above, the number of people, housing 
units, and area affected by DNL 65 and greater 
sound levels is expected to decline in the future in 
comparison to 1994 noise exposure regardless of 
future development at Sea-Tac Airport. This ' decline in impacts is expected due to the Port's 

The development of the proposed new parailel 
mway would be expected to resuit m as much as 
a 4.4 percmt increase in dwelling unit impacts 
over the Do-Nothing alternative in the year 2000. 
However, in all instances, these future impacts 
would be less than the current noise exposuie. A 
7,000-ft long new runway would result in lesser 
noise impacts in comparison to the longer 8,500- 
foot However, a 7,500-foot long runway, with a 
north thrashold staggered south, could result in 
even less impacts than the shorter 7,000-foot long 
runway. 

Aircraft ground noise associated with the South 
Unit Terminal (Alternative 4) would result in the 
greatest noise exposure, while Alternative 3 
(North Unit Terminal) would produce the least 
"With Project" impacts. Detailed information 
relative to the level of aircraft noise impacts 
within each jurisdiction surrounding the Airport is 
presented in Chapter IV, Section 2 "Land Use". 

While this analysis has focused on the areas 
exposed to DNL 65 and greater sound levels, it is 
anticipated that changes in noise exposure cmld 
also occur outside the DNL 65. For residents that 
are disturbed by noise less than DNL 65, these 
effects 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 (provided in Appendix C), these 
impacts are not expected to be significant. 

The proposed Master Plan Update alternatives 
would affect the volume of traffic using area 
roadways. To evaluate the impact on area roads, 
the Federal Highway Administrations noise model 
STAMINA 2.0 was used to assess the peak hour 
average sound level CLeqw.,.J. The proposed 
new parallel runway would not affect area 
roadway noise. The terminal and landside 
development within the Master Plan Update 
alternatives would alter the use of roads, and 
result in increased noise at some 
residentidincompatible locations and decreased 

Chapter IV - IV.1-1 - 
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noise at other locations. The roadway noise 
analysis indicates that the greatest change in 
roadway noise would occur with the development 
of the SR509 Extension and South Access Road 
(a Do-Nothing and "With Project" action that is 
expected to be undertaken by the Region). The 
greatest increase in noise associated with the 
"With Project" alternatives relative to the Do- 
Nothiig would range between 1.0 dBA and 2.8 
dBA and would occur in the corridor of the South 
Access Road. Without the South Access Road, 
the greatest increased noise, in comparison to the 
Do-Nothing would occur along International 
Blvd., south of 188th. 

(1) AIRCRAIT NOISE EFFECTS 

For the purpose of this evaluation, aircraft noise 
impacts represent the land area and number of 
people and residences exposed to aircraft noise 
above predetermined levels. Contour lines 
representing average annual noise conditions were 
generated showing the Day-Night Average Sound 
Level @NL or Ldn) of 60,65,70 and 75 dBA for 
aircraft operations. The number of existing 
residents and dwelling units located within the 
noise exposwe pattern of current and each future 
altemative condition were identified. 

The following sections provide a brief summary 
of the methodology used and the resulting 
impacts. Appendix C provides detailed 
information related to the methodology used in 
preparing the noise analysis, statistical 
information used in the development of noise 
contours, and information relatedio the impact of 
noise on people residing in the vicinity of Sea- 
Tac. Chapter N, Section 7 contains a summary 
of the human health effects due to noise. 

(A) Methodolorn 

Day Night Sound Level (DNL) contours were 
developed using the Integrated Noise Model 
(INM), Version 4.1 1. The I N '  is a 
sophisticated computer model that evaluates 
the cumulative noise exposure of all aircraft 
operating to and from the Airport on an 
average annual day. Noise associated with the 
aircraft while on the runway or in flight has 
been available since the introduction of the 
inode1 in 1978. Version 4.1 1 of the INM, 
released by the FAA in December of 1993, 
has some new features that allow a standard 
evaluation of aircraft noise to include the 
effects oE 

Run-up noise 
Departure climbs adjusted for local 
elevation and temperature 
Aircraft taxiing noise 

The new features of the Integrated Noise 
Model were used in this analysis. 

Airfield layout and operational fleet mix for 
each condition were drawn from data 
produced for the Airport Master Plan Update. 
Runway utilization was developed from 
A i i r t  records and material made available 
during the FAA's Capacity Enhancement 
Plan Update for Sea-Tac. The detailed 
statistical information related to these and 
other factors important to the development of 
the noise contours are presented in Appendix ,. 
Appendi C contains a detailed description 
of the following: 

Measurement of Noise 
Noise footprints of aircraft types (SEL 
contours) 
Historical Noise Studies at Sea-Tac I 

Noise Modeling Assumptions 
Noise Screening of Track Changes above 
3,000 feet altitude 
Locational Impact analysis 

DNL levels 
Time Above a threshold of A- 
weighted Sound level 
Peak Sound Exposure Level (SEL) 
Equivalent Sound Level 0 

(B) Existing Aircraft Noise Reduction 
P ro~rams  

The Port of Seattle was one of the fust airport 
operators in the U.S. to focus on ways to 
reduce aircraft noise impacts on the residents 
surrounding its A i i r t .  This section 
summarizes the noise abatement and 
airportlaircraft operation actions that have 
been implemented by the FAA and the Port of 
Seattle. Each noise contour developed for 
this Environmental Impact Statement assumes 
that the existing noise abatement program will 
remain in effect in the future. The program is 
the result of many years of continuous noise 
abatement and mitigation planning efforts 
which have occurred at Sea-Tac. Among 
these have been the Sea-Tac Communities 
Plan, the original and subsequent Part 150 

(. 
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Noise Compatibility Plans, and the innovative 
Noise Mediation Project. These efforts have 
resulted in a series of long-term and short- 
term measures expected to reduce aircraft 
noise by at least half by the year 2001, as well 
as to mitigate the effects of such noise on 
residences. 

Existing noise abatement programs include: 

Noise Budget 
Nighttime Stage 2 A i r a f t  Limitations 
Ground Noise Control 
Flight Conidor Noise Abatement 
Procedures 
Flight Track and Noise Monitoring 

A noise budget went into effect on January 1, 
1991. It sets forth limitations on the amount 
of aimaft noise energy which may be 
generated by the airlines serving the Airport. 
This level is gradually reduced until 2001 
when the Airport will have an all-Stage 3 
fleet. This program and others are monitored 
on a quarterly basis by the Port of Seattle 
Noise Abatement Staff and reported to the 
public through Port publications and a noise 
advisory committee. 

A nighttime limitations program was 
implemented in October, 1990, to phase-out 
all noisier aircraft (Stage 2) during the 
nighttime hours. During the first two years, 
only preexisting Stage 2 flights were allowed 
between midnight and 6 a.m. In succeeding 
years, the restricted hours have expanded. As 
of October 1995, no Stage 2 was allowed 
between 10 p.m. and 7 am.  without special 
permission. 

The ground noise eontrol program is 
intended to reduce both the peak levels and 
duration of ground noise events. Although 
the focus of the program is to restrict noise 
events during the nighttime hours, other 
benefits accrue h m  the measure. The 
measures include the prohibition of power 
back operations at the gates,ll and restrictions 
on maintenance engine run-ups at night. 

Flight comdor profedares are in place 
which provide departure instructions to pilots 
of jet aircraft to follow departure headings 

-. 1' A w w n  back o~cration is conducted when a ict aircraft 
b& away h m  the tuminal gate unda its o h  reverse 
thrust power. At Sea-Tac, jet aircraft are pushed away 

which place aircraft along either side of the 
extended centerlines of the runways until 
reaching positions several miles to the north 
or south of the A i r t .  During periods of 
low activity (late night), the northbound 
DuwamishlElliott Bay departure procedures 
provide for slight turns at Boeing Field 
toward Elliott Bay and Pug& Sound to depart 
the local airspace. During periods of high 
activity, runway heading is maintained until 
reaching an established altitude. 

The Port has installed a sophisticated flight 
track monitoring system which allows its 
Noise Abatement Office to observe 
compliance with the noise abatement 
procedures. The system has the capability to 
track individual flights. The Port also 
maintains a permanent noise monitoring 
system which provides continual noise 
measurements at 11 stations located around 
the Airport. This system is expected to be 
updated in the 1996-98 time frame. 

Chapter IV, Section 2 "Land Use" describes 
the Noise Remedy Program which has 
reduced noise and surrounding land use 
incompatibilities. 

(C) Area Affected bv Noise 

Table IV.l-1 summarizes the area withii 
each contour range for each alternative 
evaluated. 

1. Existinp Conditions 

The aircraft noise exposure pattern for the 
average annual day in 1994 is presented 
in Exhibit IV.1-1. The noise levels 
represented by the contours range from 75 
DNL nearest the A i r t  to 60 DNL 
furthest from the Airport. The 60 DNL is 
provided for informational purposes only 
to assist the reader in better understanding 
the aircraft noise exposure patterns in the 
community. 

On the basis of scientific surveys and 
analysis, the FAA has established 65 
DNL as the critical level for the 
determination of noise impacts2 The 65 
DNL contour incorporates 12.23 square 
miles (7,827 acres), including much of 
Airport property. The predominant use of 
southerly traffic flows at the Airport 

2' Fedgal Aviation Regulation Put 150 and the Federal 
Interagency Cormnmec on Noisc. 

Chapter N 
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results in a larger portion of the contour 
pattern falling south of the airfield due to 
the prevailing winds. Owing to the 
greater thrust levels used, departures are 
typically several decibels louder than 
approaches at the same distance from the 
aircraft, resulting in larger noise contours 
in the principal direction of departing 
M t c .  Therefore, the noise contours for 
the existing condition reach farther into 
communities south of the Airport than 
into those to the north. 

The contour shape also reflects the 
predominant runway usage during north 
or south flow. When -c is in south 
flow, Runway 16L (the east parallel 
runway) is used for most departures, 
while the west parallel runway (16R) is 
used for most approaches. In north flow, 
Runway 34L is used for most departures 
while Runway 34R is used for most 
approaches.s The resulting pattern of 
existing noise exposure indicated in 
Exhibit IV.1-1 clearly shows greater 
noise exposure along the centerline of the 
approach to Runway 16R to the north and 
along the extended centerlime of the 
approach to Runway 34R south of the 
Airport. This characteristic is further 
emphasized by compliance with the 
Standard Instrument Departure headings 
which are slightly to the left of the 
extended centerline when in either north 
or south traffic flow. 

The 65 DNL noise exposure contour 
extends from its north end over the 
Duwamish River, just south of the Boeing 
plant at Boeing Field southward to 
terminate near 280th Street South. To the 
east, the contour generally follows Pacific 
Highway (SR 99) south of the passenger 
terminal complex. North of the terminals, 
the contour tapers from southeast to 
northwest across developed residential 
neighborhoods. West of the Air t ,  the 
65 DNL contour tapers southeasterly 
across residential neighborhoods from the 
vicinity of 188th Street and 8th Avenue to 
its southern end. It remains generally east 
of and parallel to State Road 509, north of 

3' The Federd Aviation Administration plans to improve 
the efficient use of the ai16eld through increased use of 
Runway 34R for departures and Runway 34L for 
arrivals during north flow. At the time of the 
preparation of this document, that adjustment had not 
been implemented. As it is anticipated that this 
increased usage will occur in 1996, it is incorporated 
into the evaluations of htwe Do-Nothing Conditions. 

the Airport. Directly east and west of the 
runway ends, the contour bulges outward 
from the Airport, reflecting the locations t. 
at which thrust is initially applied to begin 
the takeoff roll for departing aircraft. 
Between the runway ends, the contour 
c w e s  in toward the Airport as a result of 
greater attenuation rates applied to noise 
dispersion for aircraft which are on the 
ground. 

The 70 DNL contour reaches to between 
South 112th and 116th Streets at the 
Rainier Golf Club on the north and nearly 
to Kent-Des Moines Road on the south. It 
extends from 12th Avenue on the west to 
the passenger terminal complex to the 
east. The shape characteristics 
demonstrated by the 70 DNL generally 
repeat those of the 65 DNL, although over 
a smaller area. The area between 70 and 
75 DNL contour covers 1,933 acres, 
including Airport property. 

The 75 DNL contour remains over 
Airport property or public right-of-way to 
the east, west and south. To the north, the 
75 DNL extends into a residential area 
just north of 136th Street along the 
centerline approach to Runway 16R and 
reaches 215th Street South along the 
centerline approach to Runway 34R. The 

(. 
effect of noise generated by aircraft 
taxiing on taxiways is evident in the small 
protrusions of the east side of the 75 DNL 
contour over the terminal complex. 
Elsewhere, the noise levels from aircraft- 
related ground activity are masked by the 
overflight noise levels. 

The following sections summarize the 
noise exposure pattern of the alternatives 
in years 2000, 2010 and 2020. FAA 
Order 5050.4A, Chapter 5, Paragraph 47e 
(lXd)2 states: "FAA's threshold of 
significance has been determined to be a 
1.5 Ldn increase in noise over any noise 
sensitive area located within the 65 Ldn 
contour". The following sections 
summarize the changes in the noise 
exposure contours and identifies any 1.5 
DNL (Ldn) change of noise within the 65 
DNL noise exposure contours. 

(a) Alternative 1 (Do-no thin^) 

Aircraft noise exposure patterns for 
the future Do-Nothing condition were 

t 
- - 
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m~ared for the years 2000, 2010. 
hd 2020, and are ihown in Exhibits 
IV.1-2, IV.1-3 and IV.1-4, 
respectively. In each case, the noise 
exposure represmts projected noise 
levels generated by an all Stage 3 
fleet, with average daily operations 
levels growing from current 946 to 
1,038, 1,140 and 1,280 respectively. 

The noise exposure patterns for 
interim years are expected to be less 
than the current impacts. In each 
future case, the fleet is expected to be 
composed of less noisy Stage 3 
aircraft (e.g., B-757, B-737-300, and 
h4D-80). The operating flight 
characteristics (runway use, flight 
track use, approach and departure 
procedures, etc.) now in place are 
assumed to be continued with one 
exception. During good weather 
conditions (which are predominantly 
north flow), Runway 34R would be 
the predominant departure runway, 
while Runway 34L would be the 
principal arrival m y .  

The level of operations in the year 
2020 is expected to sustain sufficient 
pressure on the capacity of Sea-Tac to 
cause a small number of evening 
operations (4 arrivals and 3 
departures on an annual average day) 
to be delayed into the nighttime 
hours? A discussion of this effect is 
provided in Appendix C. The effect 
during average (all-weather) 
conditions is not anticipated in the 
earlier years evaluated. 

The land area exposed to various 
sound levels for each future year are 
presented in Table IV.l-1. The table 
indicates that within each contour 
range, the land area (while less than 
existing conditions) increases with 
time and number of aircraft 
operations. 

By the year 2000, the area within 65 
DNL would shrink from the existing 
levels to 3,910 acres, a reduction of 

50 percent. The 65 DNL extends 
from just west of Pacific Highway 
South on the east and lies along 12th 
Avenue to the west. It reaches from 
just south of West Marginal Way on 
the north to 244th Street South at its 
southern end. Its greatest width is 
approximately 5,600 feet at South 
188th Street. The 70 DNL contour 
reaches h 128th Sbwt South at its 
northern end to 216th Street at its 
southem extmity. Directly east and 
west of the Airport, the contour 
remains over the Airport or 
compatibly-used properties. The 75 
DNL contour reaches from 146th 
Street South southward to a point just 
north of 200th Street South. The 
contour remains entirely on Airport 
property or public right-of-way. 

The noise contours for the year 2010 
and 2020 Do-Nothing alternative are 
only slightly larger than those of the 
year 2000 Do-Nothing alternative, yet 
are smaller than the existing 
condition. By the year 2010, the 65 
DNL would increase to 4,032 acres or 
by 3.9 percent from the year 2000 Do- 
Nothing. By 2020, the 65 DNL 
contour would include 4,358 acres 
and be 11.3 percent larger than the 
year 2000 contour Between 2000 and 
2020, the north end of the 65 DNL 
contour would move northward by 
approximately 1,000 feet and the 
south end will extend by 
approximately 1200 feet The 70 and 
75 DNL contours would exhibit 
similar small increases in their 
lengths over the 20 year period 
between 2000 and 2020. However, in 
no future case would the contour 
approach the size of the 1994 contour. 

In each future year Do-Nothing case, 
the presence of aircraft ground 
activity is noticeable in the shape of 
the 75 and 70 DNL contours in the 
vicinity of the various terminal 
facilities, but would generally be 
masked by flight noise in the 60 and 
65 DNL contours. 

&' As is described in Chapter U, delays during IFR 
conditions would nsult in a substantial number of 
operations being delayed into the nighttime hours. 
However, to repnscnt an average annual condition, the 
all-weather (combined IFR and VFR) condition was 
evaluated 
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(b) Alternative 2 (Central 
Terminal) 

The noise exposure patterns for 
Alternative 2 are presented on 
Exhibits IV.1-5, N.l-6 and n7.1-7 
for the years 2000, 2010 and 2020 
respectively. For noise modeling 
purposes, this altemative assumes the 
presence of a new runway (16X/34X 2 with a length up to 8,500 feet 
located 2,500 feet west of Runway 
16U34R, the extension of Runway 
16L/34R by 600 feet to the south, and 
taxiway development to 
accommodate these runway 
improvements, as well as airside 
improvements to the terminal 
complex discussed in the alternatives 
section of this document. 

A comparison between the noise 
contours associated with Alternative 
2 and those associated with 
Altemative 1 (Do-Nothing) provides 
insight into the effects related to the 
ope&on of the proposed new 
Runway 16X/34X. Adiustments to 
the m k e r  in which -the Airport 
would be used if three runways re 
present are reflected by the cha j 

between the two contour s-is. 
Furthermore, the new runway would 
alleviate delay slipping flights into 
the evening and late night hours. 
While, the presence of the new 
m a y  would cause the shape of the 
contour for each noise exposure level 
to shorten, it would also result in 
broadening of the shape, particularly 
adjacent to the Airport, but also along 
the approach and departure corridors. 

The proposed new parallel runway 
would allow the use of simultaneous 
aooroaches to the two outboard 
-ways (Runways 16U16X and 
Runwavs 34Rf34X) during weather 
conditibns when visibility k between 
600 feet and 5 miles and the ceiling is 
between 800 and 5,000 feet, while the 
center runway (16W34L) would be 

5' An evaluation of the noise effects of six dierent airfield 
options was presented in echnical Memorandum. 
Environmem in of %e Mas& Plan date - 
Airside O o t ? n ~ ~ &  & Bmwn, Inc ScpEber, @ 

1994. 

used for most departures.& When 
weather is better than 5 miles 
visibility and 5,000 foot ceilings, the 
majority of arrivals would be 

t 
expected on the center runway and 
departures would be made from the 
runway nearest the terminal complex 
(16L/34R), supplemented in both 
cases by the other existing runway 
(1 6RIML). When weather is worse 
than 800 foot ceilings and 600 foot 
visibility, arrivals from the north 
would be made to the new runway, 
while Runway 16L would be used for 
departures. The worst weather 
condition (visibility less than 1,800 
feet) occurs very inhquently at the 
Airport during north mc flow. 
Traff~c flows and runway use for all 
fi~ture development alternative are 
detailed in Appendii C. 

For the year 2000, the effects 
associated with the construction of 
the proposed new runway would be as 
follows: The area exposed to noise 
above 65 DNL would be greater to 
the west than for the Do-Nothing 
altemative, particularly in close 
proximity to the new runway, but also 
along the edges of the noise contours 
to the north and south of the Airport. 

(. 

The aircraft noise exposure pattern 
for Alternative 2 also reflects several 
areas where noise levels are expected 
to be slightly reduced as a result of 
the development of the new parallel 
runway. Notably, the length of each 
contour would be shorter under the 
conditions of Alternative 2 than under 
the Do-Nothing Alternative. This 
would result from the dispersion of 
flights on three runways versus two. 
The effect of this action would be a 
reduction of the length of each 
contour by approximately 1,000 to 
2,000 feet at both their north and 
south ends. 

The development of passenger and 
cargo facilities on A i i r t  property 
would also result in minor shifts of 
ground noise patterns along the east 
side of the noise contours 
immediately east of the runways. All 

1995 FAA Capacity Enhancement Study, Data Package 
7, September, 1994. 
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aircraft ground noise effects above 65 
DNL would occur on Airport 
property. 

A similar comparison of the Do- 
Nothing and Alternative 2 contours 
for the years 2010 and 2020 yields 
comparable observations, although 
the extent of the eastward and 
westward shifts of noise contour lines 
could be greater by 100 to 200 feet. 

As is presented in Appendix C, the 
changes in DNL levels at 1,290 sites 
were computed. Table IV.l-2 lists 
the sites which would be exposed to 
significant (1.5 DNL) increases in 
aircraft noise as a result of 
Alternative 2 in year 2020. As noise 
increases between 2000 and 2020, the 
number of sites experiencing a 
significant increase would grow. 
Thirty-two (32) sites would 
experience significant increases in 
2000,39 sites in 2010 and 45 sites in 
2020 in comparison to the respective 
year Do-Nothing. Of these 45 sites, 
all but 5 would be located in areas 
that would be acquired or are 
compatible uses. Chapter IV, Section 
2 "Land Use" discusses the 
compatibility of these uses with the 
noise exposure. 

The noise patterns associated wi& the 
construction of proposed Runway 
16X/34X with a shorter length were 
also evaluated. Under these sub- 
alternatives, the runway would be 
located 2,500 feet west of Runway 
16L/34R, and be either 7,000' or 
7,500' in length. Its north end would 
be located immediately west of the 
north end of Runway 16W34L or 
staggered in a southerly direction. 
This analysis was extrapolated from 
the environmental screening 
evaluation performed for the Master 
Plan Update, as described in Chapter 
rl. 
Runway Length 7,000 feet: As was 
indicated by Table IU-1, the 7,000- 
foot runway would be able to 
accommodate 91 percent of the types 
of aircraft landing at Sea-Tac in the 
year 2020 and 67 percent of year 
2020 type departing a i d  This 
does not refer to the percentage of 
time that the runway would be used. 

The departing aircraft which could 
not be m e d  include nearly all wide- 
body aircraft over 350 seats (B747, 
MDl I, B-777), as well as many older 
generation aircraft with Stage 3 
engine retrofits (B-727, B737-200) 
serving long haul markets. The 
runway length would accommodate 
landings by all but heavily loaded 
large aircraft such as the MD-12 and 
747-400. Therefore, operations by 
these aircraft would occur on the two 
existing runways. 

North of the Airport, 0.8 percent of 
the total aircraft operations (8.3 
percent of the runway operations) 
normally occurring on the new 
runway would need the longer 
runway length provided by the two 
existing runways. To the south, 0.6 
percent of the total operations (6.2 
percent of Runway 16X/34X 
operations) would require the longer 
lengths of Runways 16W34L or 
16L134R The effect of such small 
changes in runway use would create 
small differences in the noise 
exposure contour for the 7,000-foot 
runway in comparison to the 8,500 
foot long runway, as was shown in 
the Master Plan Update and in Table 
11.3-1. Very slight shifts to the east 
of the flight-related portion of the 
contour would be expected, balanced 
by minor extensions of the contours at 
their northernmost and southernmost 
ends. Areas immediately west of the 
new runway would be exposed to 
slightly lower cumulative ground 
noise levels and fewer taxiing events 
by large aircraft. 

Although the noise contours prepared 
for the 7,000 foot long runway option 
were developed using somewhat 
different runway use assumptions,zl 
the general comparisons between the 
alternative and Do-Nothig contours 
are comparable to this case. Based on 
that evaluation, one may conclude 
that the noise contours for the 7,000 
foot runway option would be wider 
than those of the =Nothing 
condition (reflecting use of the new 

1' The screening analysis was prepared in mid-1994, using 
the best information available at the time. Subsequent 
analysis bas resulted in nfioed operating assumptions. 
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runway), but narrower than those 
associated with the 8,500 foot long 
runway, because fewer large jets 
would be able to use it. 

The stagger of the runway would 
result in the shift of some ground 
noise effects from the northernmost 
portion of the Airport to the north end 
of the proposed new runway under 
this alternative. The resultant impact 
would not be expected to create 
impacts exceeding 65 DNL off- 
airport property. 

As is presented in Appendix C, the 
change in DNL levels at 1,219 sites 
were computed. Table IV.1-2 lists 
the sites which would be exposed to 
significant (1.5 DNL) increases in 
aircraft noise as a result of 
Alternative 2 in year 2020. As noise 
increases between 2000 and 2020, the 
number of sites experiencing a 
significant increase will grow. 
Thii-two (32) sites would 
experience significant increases in 
2000,39 sites in 2010 and 46 sites in 
2010 in comparison to the respective 
year Do-Nothing. Of these 46 sites, 
all but 5 are located in areas that 
would be acquired or are compatible 
uses. Chapter IV, Section 2 "Land 
Use" discusses the compatibility of 
these uses with the noise exposure. 

Runway Length 7,500 feet: The 
noise effects associated with the 
construction of a 7,500-fi long 
Runway 16W34X located 2,500 feet 
west of Runway 16U34R, were 
evaluated. As indicated by Table 
-1, this runway length option 
would be able to accommodate 97 
percent of the types of aircraft 
arrivals at Sea-Tac in the year 2020 
and 85 percent of aircrafk type 
departures; this does not refer to the 
actual usage of the runway. Since a 
greater number of aimaft types may 
be accommodated, than for the 7,000 
ft option, including most landings by 
heavy aircraft (weight exceeding 
300,000 pounds), the noise pattern 
may be expected to closely 
approximate the pattern of the 8,500- 
fi length alternative. 

The 7,500' length of the runway 
would cause the redistribution of 0.5 
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percent of all arrivals and 0.3 percent 
of all departures to longer runways. 
The effect of this small change in 
runway use on the noise contours and 

i 
individual noise peaks would be 
imperceptible to the average person. 
Very slight shifts of the western edge 
of the contours to the east and south 
would be expected, balanced by 
minor extensions of the contours. 

The stagger of the runway would 
result in the southerly shift of ground 
noise effects from the northernmost 
portion of the Airport to the north end 
of the new runway under this 
alternative. The resultant impact 
would not be expected to exceed 65 
DNL off-airport property. 

(c) Alternative 3 (North Unit 
Terminal) 

As is the case with Alternatives 2 and 
4, the general pattern of aircraft noise 
exposure for Alternative 3 would be 
set by the location of three parallel 
runways in a north-south orientation. 
Within the same year of evaluation, 
the patterns would differ from each 
other only in minor adjustments to the 
taxiway noise dispersion over the 

< 
terminal complex. In no case would 
these variations relative to Alternative 
2 fall beyond the boundaries of 
A i i r t  property. The aircraft noise 
exposure pattem associated with 
Alternative 3 with a length of 8,500 
feet is presented for the years 2000, 
2010 and 2020 respectively, on 
Exhibits IV.1-8, IV.l-9 and IV.l-10. 

As is presented in Appendix C, the 
change in DNL levels at 1,252 sites 
were computed. Table W.1-2 lists 
the sites which would be exposed to 
significant (1.5 DNL) increases in 
aircraft noise as a result of 
Alternative 3 in year 2020. As noise 
increases between 2000 and 2020, the 
number of sites experiencing a 
significant increase will grow. 
Thirty-three (33) sites would 
experience significant increases in 
2000,40 sites in 2010 and 47 sites in 
2010 in comparison to the respective 
year Do-Nothing. Of these 47 sites, 
all but 5 are located in areas that 
would be acquired or are compatible 
uses. Chapter IV, Section 2 "Land 

(*. 
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Use" discusses the compatibility of 
these uses with the noise exposure. 

Runway lengths 7,000 and 7500 
feet: The use of alternative runway 
lengths and staggers, as discussed 
under Alternative 2, would have 
virtually the same effects for 
Alternative 3 which are identical to 
those presented above. 

(d) Alternative 4 (South Unit 
Terminal) 

As is the case with Alternatives 2 and 
3, the general pattern of aircraft noise 
exposure for Alternative 4 would be 
set by the location of the new parallel 
runway. W i  the same year of 
evaluation, the patterns would differ 
from each other only in minor 
adjustments to the taxiway noise 
dispersion over the terminal complex 
In no case would these variations 
from Alternative 2 fall beyond airport 
propep. The sites that would 
experience significant changes in 
DNL are identical for this alternative 
as those of Alternative 2. The aircraft 
noise exposure pattern associated 
with Alternative 4 is presented for the 
years 2000, 2010 and 2020 
respectively, on Exhibits W.1-11, 
IV.1-12 and IV.1-13. 

Rnnway lengths 7,000 and 7300 
feet The use of alternative ~ n w a y  
lengths and staggers, as discussed 
under Alternative 2, would have 
effects for Alternative 4 which are 
identical to those presented for 
Alternative 2 at 7,000' and 7,500' 
runways. 

(e) Preferred Alternative 
JAlternative 3) 

The aircraft noise exposure pattern 
associated with the Preferred 
Alternative (Alternative 3) is 
presented for the years 2000, 2010, 
2020 respectively, on Exhibits IV.1- 
8, IV.13 and IV.1-10. As is 
presented in Appendix C, the change 
in DNL. levels at 1,252 sites were 
computed. Table IV.1-2 lists the 
sites which would be exposed to 
significant (1.5 DNL.) increases in 
aircraft noise as a result of Preferred 
Alternative (Alternative 3) in the year 

2020. As noise increases between 
2000 and 2020, the number of sites 
experiencing a significant increase 
will grow. Thi-three (33) sites 
would experTence significant 
increases in 2000, 40 sites in 2010 
and 47 sites in 2010 in comparison to 
the respective year Do-Nothing. Of 
these 47 sites, all but 5 arc located in 
areas that would be acquired or are 
compatible uses. Chapter IV, Section 
2 "Land Use" discusses the 
compatibility of these uses with the 
noise exposure. 

Each "With Project" alternative would 
result in an increase of 5 percent to 7 
percent in the area of noise exposure 
within 65 DNL over the Do-Nothing 
alternative during each year of evaluation. 
The length of the proposed new runway. 
would have little effect on the area within 
the noise pattem, although the number of 
operations to the new m a y  by large 
aircraft would betame progressively less 
if the length of the runway was reduced. 
While this analysis has focused on the 
areas exposed to DNL 65 and greater 
sound levels, it is anticipated that changes 
in noise exposure could also occur 
outside the DNL 65. 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 from aircraft overflights 
at altitudes between 3,000 feet and 18,000 
feet (provided in Appendix C), these 
impacts are not expcctcd to be significant. 

The noise patterns associated with each 
terminal development alternative would 
be nearly identical, and in fact, cover the 
same area in the years 2000 and 2010. By 
2020, the pattem of the North Unit 
Terminal (Alternative 3) would be several 
acres less than that of the two other "with 
project" alternatives. 

Notably, even with the addition of the 
proposed new parallel runway, the noise 
exposure pattern of each future alternative 
would be between 42 percent and 50 
percent smaller than the noise exposure 
pattern of the existing condition. 
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(2) SURFACE TRANSPORTATION NOISE 
EFFECTS 

The roadway noise assessment identifies the noise 
impacts associated with the proposed surface 
transportation changes. The Federal Highway 
Admistration (FHWA) computer program, 
STAMINA 2.0, was used in this analysis to 
predict noise levels for existing 1994 conditions, 
as well as for the Do-Nothing and "With Project" 
alternatives for the years, 2000,2010, and 2020. 

Chapter IV, Section 15 "Surface Transportation" 
and Appendix 0 provide a detailed description of 
the existing and future surface transportation 
system. Peak hour roadway volumes were 
used to quantify the road noise-related Equivalent 
Noise Level (La@' The Leq depends not only on 
the loudness of the events but also on the number 
of single noise events that occur during a 
measurement period. For example, increased 
M i c  volume (andlor increased speed) increases 
the L q .  

(A) Methodolow 

The analysis was conducted using the FHWA- 
approved roadway noise analysis model, 
STAMINA 2.0, which calculated the roadway 
noise Ievels at 108 user-specified receivers. 
The model considers the distance of the 
critical receivers from the surroundmg 
roadways, together with the volume and type 
of tratXc on the roadways and the speeds of 
the t r a c ,  to compute the noise levels at each 
receiver. The required input information 
includes: 

a Roadway Description - Sets of roadway 
segments were defined within a network 
composed of 16 primary area 
thoroughfares. The network is the same 
as is described in detail is Chapter IV, 
Section 15 "Surface Transportation". 

Traffic Volume - for the Final EIS, the 
existing and Preferred Airport Master 
Plan Update alternative (Alternative 3) 
forecast traffic volumes were updated to 
reflect the final Metropolitan 
Transportation Plan. Traff~c volume 
revisions for Alternatives 2 and 4 were 
not prepared. The traffic on each of the 
major roadway segments during the peak 
how of the day was evaluated. 

Vehicle Classification - the proportion of 
vehicle types using each traffic segment. 
These data are divided into three 
categories: passenger cars, medium 

t 
trucks and heavy trucks. 

Travel Speeds - the velocity of the traffic 
flow effects the length of exposure to 
roadway noise, as well as the loudness of 
the individual event. 

Using the information compiled for each 
roadway segment, the STAMINA program 
produces peak hour Leq levels for each 
location selected by the user. These locations 
are typically noise sensitive facilities or 
residential areas near the roadway. 

1. Noise Receivers 

Roadway noise levels were computed for 
108 receiver locations. The locations 
were selected at a distance of about 50 to 
500 feet off the roadway edge in noise 
sensitive residential areas or near noise 
sensitive facilities. To enable the 
development of a composite noise picture, 
reflecting aircraft and surface 
transportation noise, the 108 sites were 
coordinated between the two analyses. 
The roadway noise-sensitive receiver 
locations are illustrated in Exhibit C-21. t 
2. Roadway Noise I m ~ a c t  Criteria 

State and local governments have the 
primary responsibility to control use of 
roadway noise sources. Noise regulations 
and guidelines have been established by 
the FHWA, the Washington State 
Department of Transportation (WSDOT), 
and local jurisdictions. Surface traffic 
noise impacts occur when predicted Leq 
noise levels approach or substantially 
exceed these guidelines. Although 
"substantially exceed" is not defined, 
WSDOT considers an increase in average 
sound level of 10 dBA or greater to be a 
significant impact.9' For residences, 
parks, schools, churches, and similar 
areas are sensitive to roadway noise at or 
above an hourly Leq of 67 dBA. 
WSDOT considers a noise impact to 
occur if predicted Leq noise levels 
approach withim 2 dBA of the noise 
sensitivity criteria. Thus, if a noise level 
were 65 dBA or higher, it would approach 

8 The average August peak hour volume for each 
portion of the roadway network was used for this 9' Washington State Department of Transportation, 
assessment Pmonal Conversation, 1994. 
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or exceed the FHWA noise sensitivity 
criterion of 67 &A. 

This section presents the general fmdings of 
the surface transportation noise analysis and 
the changes to the roadway noise pattern 
which may be expected with and without the 
Master Plan Update alternatives. Table IV.1- 
3 provides Leq noise level infonnation for 
those locations which experience a peak hour 
level of 65 dBA of Leq for one or more of the 
alternatives. 

1. exist in^ Traffic Noise 

To provide base year data for comparison, 
existing (1994) noise levels were 
calculated for the analysis area The 
results were compared to actual ambient 
noise measurements conducted as part of 
the SR5091South Access Road Corridor 
EIS Phase I1 Study.J@ Based on the 
results of the comparison, the STAMINA 
model was calibrated to more closely 
represent existing conditions. 

Based on the existing conditions as shown 
in Table C-25, peak hour surface traffic 
noise levels range from 48.5 dBA to 73.5 
dBA LeqW-,,,. Under the guidelines 
provided by the M A ,  35 sites were 
identified as being noise-impacted by 
roadway t r a c ,  with an ha) of 67 
dBA or greater. A total of 51 sites 
experience an Leqw+) in excess of 65 
dBA. These roadway noise impacted 
areas are located primarily dong SR518, 
SRSW, and I-SIMilitary Road, South 
154th Way, and International Boulevard. 
Noise levels near these corridors were a 
result of the combination of high traffic 
volumes and travel speeds. At several 
locations along Des Moines Memorial 
Drive South and Kent-% Moines Road, 
traffic volumes and speeds would not 
generally produce noise levels in excess 
of 65 dB& although the modeled levels 
produced exceed that level. This is 
believed to have occurred due to 
imprecision associated with STAMINA 
modeling. 

1 SRSOP/South Access Road Corridor ElS Phare 11 SluQ, 
CHZM Hill, Aunusf 1994. 

-- 

2. Fotore Conditions 

Unlike aircraft noise, future roadway 
noise will increase in the future whether 
or not improvements are undertaken at 
Sea-Tac Airport. The increased noise 
impacts will result from regional 
population growth and the associated 
increase in roadway traffic. 

(a) Alternative 1 CDo-Nothing) 

In addition to the locations where 
existing impacts occur, the following 
new receiver locations would 
experience noise levels at or above 
65.0 dBA . for the Do-Nothing 
Alternative. 

By the year 2000, five additional 
sites would be exposed to peak 
hour Leq noise levels above 65 
dBA. Three sites located along 
Kent Des Moines Road west of 
International Boulevard, and two 
sites along S. 200th Street east of 
International Boulevard, will 
experience Leq increases between 
2.0 and 3.0 decibels. Otherwise, 
the change in noise levels will be 
less than two decibels. 

In year 2010, noise levels at the 
108 sites would range between 
and hourlv Lea of 50.8 and 74.8 
dBA. 1f akpoi improvements are 
not undertaken IDo-Nothind all ", ~ ~ 

locations having noise levels 
above 65 dBA in year 2000 
would continue to experience the 
same levels or slightly greater 
noise and eight additional sites 
would experience LeqW+) in 
excess of 65 dBA. All of these 
new sites would be located along 
major arterials such as South 
154th Way, Des Moines 
Memorial Drive South, South 
160th StreetrMilitary Road and 
South 200th Street. Other than a 
site located along South 24th 
Avenue which is impacted by the 
relocation of 156th Way11 54th 
Street, all increases are less than 
2.0 dBA above 2000 levels. 

By the year 2020, the most 
significant change to the area 
roadway network would be the 
development of the SR509 and 

- - 
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South Access Road. Of the 108 
sites evaluated, 71 would 
experience Leq(p.L-br) sound levels 
in excess of 65 &A. Fifty-Seven 
sites will experience sound levels 
at or above 67 dBA. These 
increases would be due primarily 
to the gradual growth in the total 
traffic levels. Noise levels would 
range from 54.1 &A to 74.7 dBA 
during hours of peak roadway 
traffic activity. Relative to 
existing conditions, the year 2020 
Do-Nothing conditions would 
incur the greatest roadway related 
noise increases along the comdor 
of the new SR5091South Access 
roadway. 

Other than the sites directly impacted 
by the SR5091South Access Road 
extension, the increase in peak hour 
average sound levels from existing 
noise levels remains within seven 
decibels of Leq for all sites evaluated. 
The locations where the noise levels 
decrease from the existing conditions 
are in part due to reallocated traffic 
and reduced travel speeds due to 
increased traffic congestion. The 
areas experiencing the greatest 
increase in noise exposure reflect 
noise along roads which receive the 
reallocated traffic. 

(b) Alternative 2 (Central 
Terminal) 

Because all of the proposed terminal 
roadway construction would be 
concentrated in the terminal core area 
with Alternative 2, no critical 
receivers would be located within 500 
feet of the new terminal roadways.fll 
Therefore, the terminal roadway 
additions would not impact the noise 
levels at the existing receiver 
locations. 

Of the sites identified as having 
roadway noise levels in excess of the 
FHWA and state guidelines for the 
existing condition, only one, located 
on South 154th Street east of Des 
Moines Memorial Drive would be 
e l i m i i  due to the relocation of the 
South 154th Street to construct the 

11' STAMINA 2.0 Reauirement for roadway noise impact 

new runway. All of the receiver 
locations identified for the existing 
conditions experiencing peak hour 
average roadway noise levels at or 
above 65.0 dBA would continue to do 
so under the Central Terminal 
Alternative. 

Among the sites impacted by noise in . 
all three future years, the predicted 
noise levels associated with the 
Central Terminal Alternative would 
result in minor adjustments of peak 
hour noise levels of two decibels or 
less in comparison to the Do-Nothing. 

(c) Alternative 3 (North Unit 
Terminal) 

Roadway modiiications related to the 
new North Unit Terminal include the 
development of new access roadways 
to and from the Airport Expressway, 
and access from 170th Street. In 
addition to the new north terminal 
roadways, 156th Wayll54th Street 
would be relocated north of its 
existing alignment, and SR518 
entrance. and exit ramps with 24th 
Avenue would be constructed. The 
majority of these changes would 
occur before the year 2010, and 
therefore are reflected in the 2010 and 
2020 scenarios. Also, the 2020 
analysis incorporates the proposed 
SR5091South Access Road. 

Changes in roadway noise impacts for 
the North Unit Terminal Alternative 
are nearly identical to those of the 
Central Terminal (Alternative 2) with 
the exception of a few locations. All 
increases in noise would be less than 
1.0 dBA except along International 
Boulevard, where a peak hour Leq 
increase of 2.8 dBA would be 
experienced. 

(d) Altemative 4 (South Unit 
Terminal) 

Under this alternative, alterations 
would be made to the existing 
roadway system which relate to the 
development of new tenninal 
structures to be located between the 
existing terminal building and South 
188th Street. In addition to terminal 
roadway modifications, South 156th 
Wayll54th Street would be relocated 
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north of its existing alignment. Also, 
the 2020 analysis incorporates the 
proposed SR5091South Access Road. 
Because of the location of the new 
terminal building, no critical receivers 
would be located within 500 feet of 
the proposed South Unit Terminal 
roadway modifications. All of the 
receiver locations identified for the 
existing conditions experiencing peak 
hour average roadway noise levels at 
or above 65.0 dBA will continue to 
do so under the South Unit Terminal 
Alternative. In comparison to  the Do- 
Nothing, the largest average noise 
level increase associated with 
Alternative 4 (1.4 dBA) would occur 
near the new South Access Road in 
year 2020. 

(e) Preferred Alternative 
{Alternative 3) 

As was noted in Chapter 11, the Port 
of Seattle staff have recommended 
Alternative 3 as the Preferred 
Alternative. Using adopted 
Metropoliin Transportation Plan 
(MTP) surface transportation data, 
the Preferred Alternative (Alternative 
3) was re-assessed. With the greater 
levels of regional surface travel with 
the MTP, the associated roadway 
related noise levels would be greater 
for all alternatives in future years. 
The greatest increase in noise 
exposure in year 2000 over the Do- 
Nothing of 2.5 dBA during the peak 
hour would occur in the vicinity of 
8th Avenue S, north of SR518. 
However, using the WSDOT criterion 
outlined earlier, this increase is not 
considered significant. In year 2010, 
the comparison of the Preferred 
Alternative to the Do-Nothing shows 
that the additional noise would be 
lessened to 1.7 dBA at this site and by 
year 2020 would be further reduced to 
1.5 dBA. 

As is identified in Chapter ID "Affected 
Environment" a number of non-airport related 
developments are planned in the airport vicinity. 
These actions would not likely affect aircraft 
operations or aircraft fleet mix. They could, 

) however, affect surface transflation volumes in 
the Airport area. As additional surface traffic 

would occur, increased roadway noise levels 
beyond those forecast by this analysis would 
result. However, until specific project plans are 
completed for these developments, the total 
cumulative impacts can not be identified. The 
local project that would be likely to have the 
greatest impact on noise conditions in the Airport 
area is the development of a SR5091South Airport 
Access Road. The impacts of this roadway, 
which would not likely be available until the year 
2020 has been included in the year 2020 Do- 
Nothing and "With Projecf' roadway noise 
analysis described in the preceding paragraphs. 

(4) MITIGATION 

Two key findings of the aircraft noise analysis 
are: 

Future impacts will be less than the current 
noise exposure regardless of which Master 
Plan Update alternative is pursued, 

The "With Project" alternatives would result 
in slightly greater noise exposure in 
comparison to the Do-Nothing. 

Section 2 "Land Use" presents the population and 
dwelling unit impacts associated with each of the 
alternatives. In each case, the "With Project" 
alternatives would result in an increase over the 
"Do-Nothing" alternative in the number of 
persons and residences exposed to significant 
aircraft noise. 

In all cases, the properties which would be newly 
incorporated into the 65 DNL contour by the 
"With Project" alternatives already fall within the 
boundaries of one or more of the Port's Noise 
Remedy Programs designed to mitigate existing 
noise levels. Therefore, no additional (project- 
related) mitigation would be needed, as is 
described on page IV.2-6. 

Nevertheless, all measures (except the Noise 
~ud~et) lZ1 now in effect to reduce aircraft noise 
withim the community would be continued in an 
effort to assure the minimization, to the extent 
practical, of existing and future noise levels. 
Appendii C provides a summary of previous 
noise abatement planning efforts and programs 
which have been periodically conducted since the 
early 1970's. The measures now in effect 
include: 

u' The goal of the Noise Budget of an all Stage 3 fleet will 
be reached by 2001. 
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Noise Budget - limiting the total noise energy 
carriers may generate at the Airport until the 
fleet is substantially all Stage 3. 

Nighttime Limitations Program - limiting the 
hours of operation for Stage 2 aircraft. 

Ground Noise Control - reducing the noise of 
ground events such as powerback operations 
and run-ups. 

Flight Comdorization - maintenance of 
runway heading flight tracks by departing jets 
until reaching specified altitudes. 

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

As none of the Master Plan Update alternatives 
would create significant increased roadway noise 
levels, no mitigation is needed. 

Chapter IV - IV.l-14 - 
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Alternative 

Existing 

2000 
Alternative 1 
Alternative 2 
Alternative 3 
Altemative 4 

2010 
Alternative 1 
Alternative 2 
Alternative 3 
Alternative 4 

2020 
Altemative 1 
Alternative 2 
Altcmativc 3 
Alternative 4 

DNL 
65-70 

6.58 

2.77 
2.62 
2.62 
2.62 

3.12 
2.72 
2.73 
2.73 

3.18 
3.01 
3.04 
3.04 

DNL 
70-75 - 
2.33 

0.63 
0.25 
0.24 
0.24 

0.42 
0.25 
0.25 
0.25 

0.78 
0.30 
030 
0.30 

Table IV.1-1 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

AREA AFFECTED BY AIRCRAFT NOISE 
(Square Miles) 

DNL DNL65 
75 & and 

Greater Greater -- 
0.40 9.3 1 

DNL 
6065 
14.40 

8.12 
8.02 
8.02 
8.02 

8.54 
8.44 
8.45 
8.45 

9.24 
9.13 
9.07 
9.1 1 

DNL 60 
and 

Greater 

23.71 

11.52 
10.89 
10.88 
10.88 

12.08 
11.41 
11.43 
11.43 

13.21 
12.44 
12.41 
12.45 

Alternative 1: Do-Nothing/No-Build 
Alternative 2: Central Unit Terminal with a new runway length of up to 8,500 feet located 2,500 feet 

west of existing Runway 16U34R 
Alternative 3: North Unit Teminal with a new runway length of up to 8,500 feet located 2,500 feet west 

of existing Runway 16U34R (F'referred Alternative) 
Alternative 4: South Unit Terminal with a new runway length of up to 8,500 feet located 2,500 feet west 

of existing Runway 16W34R 
Excludes Airport land and land acquired to complete the proposed Master Plan Update improvements. 

Source: Landrum & Brown, &om the Integrated Noise Model, Version 4.1 1, November, 1994. 
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TABLE IV.1-2 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

SUMMARY OF SIGNIFICANT CHANGES 
IN AIRCRAFT NOISE 

Source: Landnun & Brown, 1994 
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Seattle-Tacoma Intanational Airport 
hv i ronmen ta l  Imp ra Statement 

SUMMARY OF SIGNIFICANT ROADWAY NOISE 
(Peak Hour Aserap Sound L e d )  

- 
Si te  # - 
1111 
1112 
If13 
1114 
I l l5  
1116 
1117 
1118 
1119 
1120 
1122 
1126 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 - 

65.3 
64.6 

efaenoe 
R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-12 
R-16 
R-19 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-27 
R-28 
R-29 
R-30 
R-31 
R-32 
R-33 
R-34 
R-35 
R-36 
R-37 
R-38 
R-39 

Yea 2000 
DescrilJtiq 

DesMokrWayS.northofSRSl8 
8thAveS.noRhofSR518 
8thAveS.northofSRSI8 
DesMoine~ Way S.nocthof 150th St. 
D e s M o k s  Way S.nmthofl5GthSt. 
24thAwS.nwthofLMthSl. 
154th S t  Sand  301hPI. 

154th S t  S.and32ndAw 
156th Way a d  IOthAn S. 
I56thWay and IOthAvc S. 

160thStS.andDesMoinesWayS. 
DesMokrWayS,southofl60thSt.S. 
S.ZOOchSt.andDerMoner Ways. 
S.2WlhSt.andDerMoks Ways. 
S.2oathSt.andDerMoks Ways. 
S.ZaathSt.andDerMohKs Ways. 
DesMokaWayS.southofS.ZWthSt. 
DeaMokrWay  S.southofS.2WthSt. 
DerMokaWayS.adS.2lOthSt  
Der M o k r  Way S,nwthofS. 188thSt. 
Der M o k r  Way S.rmrthofS. lS8thSt. 
Der M o k r  Way S.atMariK Vkw Drive 
DesMokrWayS.atMarmeVkwDrivc 
NorthofKent-Der M o k r a t  8th A w  
NorthofKent-Der M o k r  at R h A w  
NorthofKent-OesMoksat 16thAvc S. 
NorthofKent-DeeMoksat16thAwS. 
Kent-Des M o k r  weltof 19th PL 
KentDesMokr  wertofl9thPL 
Kent-Der Mohcr a24thPL 
K e a D e s  Moiur at 24thPl 
MiliuryRoldS.snd 16nhSt. 9. 

65.5 
65.4 

Yea 2010 

65.9 
70.1 

62.8 
62.8 

66.1 
66.6 

Yea 2020 

62.8 
62.8 

66.6 
71.5 

g & & A l t . l A l t . m A 1 1 . 3 A k - l 4 A l t . 2 A 1 1 . 3 A l t . m A l l .  
63.4 
63.3 

64.1 
64.5 

65.2 
69.9 

63.4 
63.4 

65.7 
70.9 

63.9 
64.4 



Table N.13 
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Seattle-Tacoma Intanational Airport 
Envimnmental Impact Statement 

SUMMARY OF SIGNIFICANT ROADWAY NOISE 
(Peak Hour Average Sound Lewl) 

MUaryRoadS.andS. 164thSt. 
MUaryRoadS.andS. 164thSt 
NorthofS. 17MhSt.atS.3lst St. 
SouthofS. 17iXhStatS.31st S t  
MhryRoadS.wedofS.  172ndPL 
MhryRaadS.easlofS. 172ndPL 

MhryRoadS.and 18lstPl 
MilitaryRosdS.and 181stPL 
186thSt. westofMliiary Road S. 
186thSt westoil-5 
S. 188thSt.and32ndAve 
S. 188thSt. westof32ndAve 
S. WJthSt.and42ndAve 
S. 18BthSt. southof42ndAw 
MiiilaryRoadS.andS. 194thSt. 
MiiilaryRoadS.and4MhPL 
Z8thAw at  196thSt. 
S.UH)1hSt.at26thAve S. 
S. ZWthSt.et26thA~~ S. 
S.23lfhSt.md3OthAve 
S.200LhSt.at32ndAw S. 
S. ZWthSt. at 32ndAve S. 
S.2WthSt.atMWn1yRoadS. 
S. 156thSt. east ofSR509 

SRS09westof168th S. 
SRM9eastofS. 174th St. 
SR99 south ofS. 192nd St. 
SRWsouthofAngkLake Rd. 
NorthofS.20iXhSta2OlhAve S. 
SouthofS.ZOOthSt.at2Mh A w  S. 



Table N.13 
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1188 
1189 
1190 
1194 
1199 
1201 
1202 
1207 
1209 
1213 
1214 
1217 
1219 

SeattleTacomaIntmational Airport 
Environmental Impact Statement 

SUMMARY OF SIGNIFICANT ROADWAY NOISE 
(Peak Hour Avmge SoundLew1) 

Referen= 
P-I5 
P-16 
P-17 
5119 
S-130 
5133 
S136 
S34 
S44 

NSRM9 
NSFS-60 
NSRS84 
NSF:S-88 

Year 2 m  I Ycar 2010 I Year mo 
m A h . 2 u u  

63.2 63.5 63.3 63.5 63.3 
l2W.&iU 

Westofl-5 wrthofSRSl6 
Wcadl-51wthofSMI6 
MiliUryRoadS.eastofS. 172ndPL 
SR99~r tho fS . l l 4 thSt  
28thAvemrthofS.20MhStt 
MiliUryRoadS.~rthofS. 179thSt 
8thAvcS.andS. I l t h S t  
Kent-Der MoiKsat Uth PI 
8thAveS.andS.IS6thSt 
KinbLSchool 
M a r k  ViewDr.atS.223rdSt 
DcrMobrWayS.nathofl5MhSt. 
S.200thSt. westofDes MobKaWay S. 
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CHAPTER IV, SECTION 2 

LAND USE 

Aircraft noise is generally regarded to be the 
primary impact of an airport on surrounding land 
uses. This section summarizes the population, 
housing units, and noise-sensitive facilities that 
are affected by existing airport operations (1994), 
and by those of the Master Plan Update 
alternatives for future years. The compatibility of 
the alternatives with local and regional land use 
plans is also evaluated. 

Compared to existing conditions, under the Do- 
Nothing alternative (Alternative 1) there would 
be a reduction of approximately 66 percent in 
population affected by noise levels of 65 DNL or 
greater in the year 2020. This decrease is 
primarily due to the replacement of the noisier 
Stage 2 aircraft with quieter Stage 3 aircraft. 
Fewer noise sensitive public facilities would be 
affected in the future in comparison to current 
impacts. 

Noise impacts for all Master Plan Update 
Alternatives will be less in all forecast years 
relative to existing and historical impacts. 
Compared to the Do-Nothing alternative for the 
same years, each of the "With Project" 
alternatives (with a dependent separated new 
8,500-foot runway) would affect about 5 percent 
more people in the year 2020 with noise levels of 
65 DNL or greater. Fewer schools (I) and 
churches (3) would be affected under the year 
2020 "With Project" alternatives compared to the 
Do-Nothing alternative. The "With Project" 
alternatives, with the 7,000-ft and 7,500-ft 
runway options would affect slightly more people 
than the Do-Nothing alternative. 

Noise contours delineating locations of equal 
noise exposure (60, 65, 70, and 75 DNL) were 
developed for existing (1994) condition, and for 
the Do-Nothing and "With Project" alternatives 
for the years 2000, 2010, and 2020. To 
determine the amount of noise affected 
population and housin& the contours were 
electronically overlaid on the 1990 Census data.1' 
The political boundaries were included to enable 
the quantification of population and housing 

7 

J 
1' 1990 STFl-B File, U.S. Bureau of Census. 

impacts by jurisdiction. The noise contoun for 
existing conditions and the future alternatives 
were also electronically overlaid on the Airuort 
environs database of - noise-sensitive facilities 
(schools, churches. hospitals, and nursinc homes. 
libraries; parks &d kcreation facilices, and 
historical sites) to determine which uses are 
affected by noise. 

The degree of noise impact within the noise 
contour was determined using Part 150 of the 
Federal Aviation Regulations which contains 
guidelines for determining the sensitivity of 
specific land uses to various levels of aircraft 
noise.3 Table IV.2-1 lists these land use 
compatibility guidelines and notes that residences 
and certain public-use facilities are not 
compatible with high levels of aircraft noise. 
These Federal guidelines show that residential 
land uses are normally incompatible in areas 
exposed to noise levels in excess of 65 DNL. 
With appropriate soundproofing, however, 
residential structures may be compatible with 
noise exposure levels of 65-75 DNL. Other 
noise-sensitive land uses such as medical, 
educational, religious and cultural facilities, areas 
of public assembly, resorts, and group camps 
follow these same patterns of compatibility. As 
discussed later in Chapter N, Section 4 "DOT 
Section 4(t) Lands", park and recreation uses are 
normally considered to be compatible with noise 
exposure levels below 75 DNL. 

The Part 150 land use compatibility guidelines 
indicate that most land uses. including residences. 
are compatible with noise exposure ikvels below 
65 DNL. The area within DNL 65 and greater 
noise exposure is considered significantly 
impacted by aircraft noise exposure by the FAA's 
land use compatibility guidelines. It is also 
generally recognized that some residents, 
especially owner-occupants of single-family 
homes,may be highly annoyed by exposure to 
noise below 65 DNL (yet circumstances can vary 
with individual residents). In view of this 
sensitivity, areas affected by 60 to 65 DNL are 
also included in this report for the information of 
the reader. However, there are no generally 
recognized standards for characterizing the actual 

3 Noise Conhol and Compatibility Planning for 
Airpom Appendix I ,  FAA Advisory Circular AC 
15015020-1, Aumn 5,1983. 

Chapter IV 
Land Use 



Sea-Tac Airport Masrer Plan Update Final EIS 

effect of such noise exposure on these 
individuals. Accordingly, areas exposed to less 
than 65 DNL are described as being marginally 
impacted, but these impacts are' not judged to be 
significant. 

(2) EXISTING CONDITIONS 

The existing land uses in the general study area 
are shown in Exhibit N.2-1. Nine jurisdictions 
are either partially or wholly contained within 
this study area: Seattle, Tukwila, SeaTac, Burien, 
Des Moines, Normandy Park, Federal Way, Kent, 
and King County (unincorporated). Existing land 
use consists of the fol1owing:Y 

residential (49 %) 
open spacelagriculture (17 %) 
commerciaVindustrial(13 %) 
airports (1 1 %), which includes Sea-Tac 
Airport and Boeing Field 
community and public facilities (3 %) 
other (7 %). 

All sides of the ~ i r p o A  abut the City of SeaTac. 
Land use within the City of SeaTac, adjacent to 
the Airport, is primarily residential to the west, 
commercial to the east in the vicinity of 
International Blvd., open space and park Iand to 
the north, and open spacdpark, golf course, and 
commercial to the south. 

Existing land use and zoning -in the various 
jurisdictions in the study area is discussed in 
Chapter III. Exhibit III-3 shows anticipated 
future land use, based on existing comprehensive 
plan designations. 

Table N.2-2 lists noise-sensitive facilities in the 
general study area. These land uses include 108 
schools, 65 churches, 9 hospitals, 15 nursing 
homes, 9 libraries, and 84 parks and recreation 
facilities. These facilities are shown in Exhibit 
N.2-2. 

Existing land use impacts are categorized into 
two groups: residential uses and noise-sensitive 
facilities. All residential land uses, with the 
exception of motels and hotels, are considered to 

2' Sen-Tac Airport Yiciniry Lund Use Inventory. Pon of 
Scatdc, 1994. 

be sensitive to aircraft noise levels above 65 
DNL. 

The aircraft noise exposure pattern for existing 
conditions is shown in the previous section 
"Noise" in Exhibit N.l-1. As shown in Tables 
lV.2-4 and N.2-5, there are currently 31,800 
people residing in 13,620 housing units affected 
by 65 DNL or greater noise levels, the level of 
significant impact. Of these people, the greatest 
proportion (34 percent, or 10,780 people) reside 
in the City of Des Moines. An almost equal 
proportion (3 1 percent, or 9,920 people) reside in 
unincorporated areas of King County, north and 
south of the Airport. 

Table N.2-3 indicates that the following noise- 
sensitive facilities are affected by 65 DNL or 
greater noise levels under existing conditions: 28 
schools, 24 .churches, 2 libraries, and 3 nursing 
homes. Only two parks or recreational facilities 
are affected by 75 DNL or greater noise levels, 
the noxmal threshold of compatibility for such 
uses. No historical or cultural sites on, or eligible 
for, the National Register of Historic Places are 
currently affected. Impacts to public parks or 
recreational facilities are discussed later in 
Section 4 "DOT Section 4(f) Landsn. C 
(3) FUTURE CONDITIONS 

For each alternative, noise-affected population 
and housing units by jurisdiction are shown for 
the years 2000,2010, and 2020 in Tables W.2-4, 
IV.2-5, and N.2-6. It is important to note that 
these tables include all homes aflected by 65 
DNL or greafer noise exposure, regardless of 
whether or not they have been made noise- 
compatible through participation in the Port's 
Noise Remedy Program or through building code 
sound imulafion requirements. Since the Noise 
Remedy Program has insulated over two 
thousand units to date, with more planned in the 
future (see mitigation), the numbers of noise- 
affected population and housing units in these 
tables overstate the extent of current and future 
land use incompatibility. 

As with existing conditions, 1990 population and 
housing census data were used to estimate future 
impacts on population and housing. Anticipated 
population changes from 1990 to 2020 are based 
on PSRC Forecast Analysis Zones (FAZs) which 
are discussed in Chapter 111. For the area affected 
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by 65 DNL and greater noise levels, little or no 
population growth is anticipated. 

(A) Alternative 1 IDo-Nothin& 

As was described earlier, noise exposure is 
expected to decline in the future. A total of 
8,970 people in 3,870 housing units would be 
affected by 65 DNL or greater noise levels in 
the year 2000. This would be a 72 percent 
reduction in population affected from 
existing conditions. By year 2010, a total of 
9,450 people in 4,060 housing units would be 
affected by 65 DNL and greater noise levels. 
This would be a 71 percent reduction from 
existing conditions in population affected. By 
year 2020, a total of 10,800 people in 4,610 
housing units would be affected by 65 DNL 
and greater noise levels, a 67 percent 
reduction from existing conditions in terms of 
population affected. 

Compared to existing conditions, the number 
of affected noise-sensitive facilities (65 DNL 
and greater) in 2020 would be reduced from 
28 to 13 schools, fiom 24 to 13 churches, 
from 2 libraries to no libraries, and from 3 
nursing homes to 1 nursing home (see Table 
IV.2-6). Parks and recreational facilities 
impacted by 75 DNL and greater noise levels 
would decrease from 2 to 1. No inventoried 
historical or cultural sites on, or eligible for 
the National Register, would be affected by 
noise levels of 65 DNL or greater under the 
Do-Nothing alternative. 

(B) Alternative 2 (Central Terminal) 

Compared to the Do-Nothing alternative 
(Alternative 1) in the year 2000, this 
alternative would affect about 1'1 percent 
more people, and an additional 150 housing 
units with noise of 65 DNL or greater. 
Compared to the Do-Nothing alternative, 
about 5 percent, or 420 more people, would 
be affected in the year 2010, and an 
additional 130 housing units would fall 
within 65 DNL or greater noise contours. 
Compared to the Do-Nothing alternative, 
about 4 percent, or 470 more people, and 150 
housing units would be affected in the year 
2020, within 65 DNL or greater noise 
contours. While this would be an increase 
over the Do-Nothing (Alternative I), it would 
be less than the existing impacts. 

Compared to the Do-Nothing alternative in 
year 2020, the number of noise-sensitive 
facilities affected by 65 DNL and greater 

noise exposure could change as follows: 2 
less schools, 3 less churches, 1 more public 
park or recreational facility (see Table N.2- 
3 and Table IV.2-6). The number of libraries 
and nursing homes affected (1 each) would 
be the same as for Alternative 1 (Do- 
Nothing). No inventoried historical or 
cultural sites on or eligible for the National 
Register would be affected by the 65 DNL or 
greater noise levels under Alternative 2. 

There would be a significant change in noise 
levels (1.5 DNL or greater) within 65 DNL 
and greater for three school buildings or 
educational facilities in the year 2020. These 
are: Sea-Tac Occupational Skills Center 
(S102: increase 3.1 DNL); Woodside 
Elementary School (S105: increase 1.7 
DNL); and Sunny Terrace Elementary (S106: 
increase 2.6 DNL). It should be noted, 
however, that Woodside Elementary is 
currently an administrative center and does 
not have children in a teaching environment. 
Sunny Terrace is currently a mental health 
facility and is not being used as an 
elementary school. 

R m u y  lengths 7,000 and 7,500 feet These 
options would affect approximately 5 percent 
fewer people and housing units than the 
8,500 foot new tunway. 

(C) Alternative 3 (North Unit Terminal) 

Compared to the 2000 Do-Nothing 
alternative, this alternative would affect 
about 11 percent more people with noise 
exposure levels of 65 DNL or greater. 
Compared to the Do-Nothing alternative, 
about 4 percent more people would be noise 
impacted in 2010 and 2020 with 
implementation of Alternative 3. 

Affected noise-sensitive facilities (65 DNL 
and greater in the year 2020) for Alternative 
3 would be the same as Alternative 2. 

There would be a significant change in noise 
levels (1.5 DNL or greater) within DNL 65 
and greater for three schools or educational 
facilities in the year 2020. These are: Sea- 
Tac Occupational Skills Center (S102: 
increase 3.1 DNL); Woodside Elementary 
School (SIO5: increase 1.7 DNL); and Sunny 
Terrace Elementary (S106: increase 2.6 
DNL). It should be noted, however, that 
Woodside Elementary is currently an 
administrative center and does not have 
children in a teaching environment. Sunny 
Terrace is currently a mental health facility 
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and is not being used as an elementary 
school. 

Runway lengths 7,000 and 7,500 feer: These 
options would affect approximately.5 percent 
less people and housing units than the 8,500 
foot new runway. 

(D) Alternative 4 (South Unit Terminal) 

When compared to options with the same 
runway length, this alternative would result 
in the same noise impacts as Alternative 2 
and only. 0.03 percent greater than for 
Alternative 3. Compared to the Do-Nothing 
alternative, noise impacts of 65 DNL and 
greater in the year 2020 would be about 4 
percent greater. 

There would be a significant change in noise 
levels (1.5 DNL or greater) within DNL 65 
and greater for three schools or educational 
facilities in the year 2020. These are: Sea- 
Tac Occupational Skills Center (S102: 
increase 3.1 DNL); Woodside Elementary 
School (S105: increase 1.7 DNL); and Sunny 
Terrace Elementary (S106: increase 2.6 
DNL). It should be noted, however, that 
Woodside Elementary is currently an 
administrative center and does not have 
children in a teaching environment. Sunny 
Terrace is currently a mental health facility 
and is not being used as an elementary 
school. 

Runway lengths 7.000 and 7,500 feet: These 
options would affect approximately 5 percent 
fewer people and housing units than the 
8,500 foot new runway. 

Q Preferred Alternative (Alternative 3) 

As described in Chapter II, the Port of Seattle 
staff have recommended the implementation 
of Alternative 3 (North Unit Terminal) with a 
new parallel runway with a length of 8,500 
feet. Compared to the 2000 Do-Nothing 
alternative, the Preferred Alternative would 
affect about 11 percent more people with 
noise exposure levels of 65 DNL or greater. 
Compared to the Do-Nothing alternative, 
about 4 percent more people would be noise 
impacted in 2010 and 2020 under the 
Preferred Alternative (Alternative 3). 

There would be a significant change in noise 
levels (1.5 DNL or greater) within DNL 65 
and greater for three schools or educational 
facilities in the vear 2020. These are: Sea- 

increase 3.1 DNL); Woodside Elementary 
School (S105): increase 1.7 DNL); and 
Sunny Terrace Elementary (S 106: increase 
2.6 DNL). It should be noted, however, that 
Woadside Elementary is currently an 
administrative center and does not have 
children in a teaching environment. Sunny 
Terrace is currently a mental health facility 
and is not being used as an elementary 
school. 

(4) MITIGATION 

As described in the preceding section, the 
proposed Master Plan Update "With Project" 
alternatives (Alternative 2,3 or 4) would result in 
a slightly greater noise impact than would occur 
with the Do-Nothing alternative. These impacts 
would be less than those of the existing 
conditions. The following subsections 
summarize measures that could be implemented 
to mitigate the noise related land use impacts of 
the Master Plan Update alternatives. 

(A) Current Noise Remedy and Relocation 
Proprams 

In March, 1990, the Sea-Tac Noise Mediation 
Agreement was completed by the Sea-Tac 
Noise Mediation Committee. The committee 
was organized to develop new A i i r t  noise 
programs and to improve existing programs.9 

C 
The committee was comprised of residents of 
noise-impacted communities, and 
representatives of the airlines, the FAA, the 
Airline Pilots Association, airport users, and 
the Port of Seattle. The following noise 
remedy and relocation programs, monitored 
by the Port of Seattle, are in p1ace.Y The 
Noise Remedy Program (NRP) is keyed to 
the boundaries shown in Exhibit N.23 and 
is based on the noise exposure of 65 DNL 
and greater for the year 2000, as forecast in 
the Port's fust Part 150 Study (1985). 

As of December 31, 1995, the two noise 
programs coordinated through the Port of 
Seattle (i.e. the noise insulation, and 
transaction assistance, including special 
purchase option programs) included 
assistance to residents in 7,576 residential 
land parcels. Of these, 1,644 residences were 
actively awaiting insulation. Residents in 
3,733. parcels had their units completely 
insulated; residents in another 110 parcels 

3' N'oise Exposure Map Updote. Poi of Seattle, 1991. 
5' Soundln/ormation Fact Sheet #12, Port of Seattle, 

~ a c  0;cupati&al Skills Center (S102: 1992. 
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had completed the process of transaction 
assistance; and residents in another 47 
parcels had completed the special purchase 
option progam, in addition to the 1,328 
homes that have already been purchased by 
the Port since the inception of the program. 
In addition, residents in 714 parcels were in 
the process of having their homes insulated. 

1. Acquisition and Relocation 

The Acquisition and Relocation Program 
applied to the area of the Port's program 
forecast to be affected by noise exposure 
of 75 DNL and greater in the year 2000. 
This area is called the "Remedial 
Acquisition Area*'. It allows the 
purchase of the most severely impacted 
homes in exchange for fair market value 
and relocation assistance. This includes 
(where applicable) closing costs, moving 
costs, interest differentials, and 
replacement housing payments or rental 
differential payments. Vacated houses 
are either resold and removed from the 
property or demolished. The land is then 
held in reserve for future compatible 
uses. By the end of the program period in 
1993, the Port had acquired 1,328 homes 
and relocated 3,900 residents. 

2. Insnlation and Transaction 
Assistance 

The insulation program applies to the 
forecast year 2000 65-75 DNL noise 
exposure area of the Port's current Noise 
Remedy Program. The area found 
affected by 65-70 DNL is called the 
Standard Insulation Area and the area 
h m  70-75 DNL exposure is called the 
Neighborhood Reinforcement Area. The 
goal of the insulation program is to 
significantly reduce noise within homes 
around the Airport, thereby reducing 
noise impacts on area residents and 
supporting the residential nature of the 
neighborhoods. As a result of the Noise 
Mediation Agreemenf the program for 
the cost-share insulation area has been 
modified to a full 100 percent Port cost 
participation. Depending on residential 
location, insulation treatment varies from 
standard (in areasof exposure to 65-70 
DNL) to extensive (in areas which 
exceed 70 DNL exposure). The level of 
noise reduction design must, however, 
meet FAA criteria (i.e., interior noise 
levels should not exceed 45 DNL and 

reduction with the insulation should be at 
least 5 dB). 

The rate of insulation treatment by the 
Port of Seattle was increased in 1994 
from 30 to over 100 homes a month. The 
Port plans to spend about $100 million 
over the next six years to complete the 
pro-gram. All eligible residences from 
wh~ch applications are received are 
scheduled to be sound insulated by the 
year 2000. 

If a residence is in the Neighborhood 
Reinforcement Area of the Port's 
program and has participated in the 
sound insulation program, the owner of 
that residence 1s then eligible for 
transaction assistance, if desired. The 
Port coordinates the Transaction 
Assistance Program which ensures that 

, residences of willing participants are sold 
and that owners receive a fair market 
value for their homes. 

3. Communitv Involvement 

Citizen committees have been provided . 

an active role in solving noise problems . . . .  . . 
. .  . for many years. These committees . - . ' 

include: the Noise Mediation Committee, . .  - 
\ c  ' ' 

the Sea-Tac Noise Advisory Committee, 
. . which monitors the implementation and ; 

results of the Noise Mediation 
Agreemenf and the technical review 
committees, which reviews noise contour 
updates. Other committees have included 
the Insulation Demonstration Project 
Committee, the Joint Committee on 
Aircraft Overflights, and the Public 
Building Insulation Program Committee. 
All committee meetings are open to the 
public. 

(B) Adeauacv of Noise Remedv Proiram 
for Mitigation 

To identify potential deficiencies of the 
current program in meeting future noise 
mitigation needs of the Master Plan Update 
alternatives, the current Noise Remedy 
Program was compared to the noise contours 
prepared for - this Environmental Impact 
Statement. In making this comparison, it was 
noted that the existing conditions (1994) are 
larger than those of any forecast year. Of the 
future contours, the year 2020 "With Project" 
contours are the largest. From this 
comparison, the following conclusions can be 
reached: 
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The existing conditions (1994) contour 
for 65 DNL falls within the current Noise 
Remedy Progam boundary, except to the 
northwest of the Airport and at the 
southernmost tip of the contour. 

0 The 2020 "With Projectn noise contours 
for 65 DNL lie entirely within the current 
Noise Remedy Program boundaries. 

With limited exceptions, the 2020 "With 
Project" noise contours for 65,70 and 75 
DNL fit within Noise Remedy Program 
boundaries of 5 DNL higher (see Exhibit 
IV.23). That is, the 70 DNL contours 
for 2020 fit within the Remedial 
Acquisition Area (which is based on 75 
DNL), the 65 DNL contours fit within 
the Neighborhood Reinforcement Area 
(which was defined based on 70 DNL), 
etc. 

From this comparison, it could be concluded 
that the current program would provide noise 
mitigation for projected 2020 noise levels by 
approximately an additional 5 DNL beyond 
current Port noise reduction plans. 

To conclude that the current Noise Remedy 
Program measures could adequately provide 
noise mitigation for the "With Project" 
alternatives, other conditions must be met, 
including: 

The Noise Remedy Program would have 
to be completed for those areas affected 
by the runway development actions prior 
to opening the new runway. The Port is 
presently scheduling completion of the 
residential portion of the Noise Remedy 
Program by 2000, with public buildings 
and schools anticipated to bc completed 
by 2003. 

Residences which have been previously 
sound insulated must have adequate noise 
level reduction from operations on the 
proposed new runway. Approximately 
60 to 70 residences, located on the west 
side of the current flight tracks and which 
were sound insulated prior to 1992, were 
treated more on one side than on the 
other. These structures will be audited to 
determine if the new flight tracks would 
expose their untreated west sides to 
excessive noise levels. 

(C) Mitieation Stratevies 

Several mitigation strategies are currently 
anticipated: 

Mitieatinn Simificant Noise Impacts: 
The following five public facilities or 
historic sites 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 alternative: 

Sea-Tac Occupational Skills Center 
(S102) would experience an increase 
of 3.1 D m ,  
Woodside Elementary School (905)  
would experience an increase of 1.7 
DNL; 

Sunny Terrace Elementary School 
(S106) would experience an increase 
of 2.6 DNL; 

Brunelle Residence (A27) would 
experience an increase of 1.5 DNL; 
(the house no longer exists on the 
p~operty); 
B r y q  House (A29) would 
expenence an increase of 2.4 DNL; 

Impacts on these facilities will be 
mitigated by acoustical insulation that 
would allow their uses to be compatible 
with increased noise levels. Two of the 
schools are currently not being used for 
educational uses, and future plans for 
these buildings need to be confirmed 
with the Highline School District. Port 
Commission Resolution 3125 and the 
1993 Update to Sea-Tac's Part 150 Noise 
Compatibility Program contain Port 
intentions to expand the Airport's 
insulation programs for public buildings. 
The Port has been discussing school 
insulation with the Highline School 
District. Depending upon the District's 
designation of the long-term use of the 
two impacted schools and on the 
District's desire to have these buildings 
insulated, they would undergo insulati6n 
treatment as needed for compatibility 
independent of a formal school br 
building insulation program. The 
residences would be addressed by the 
existing Noise Remedy insulation 
program if the owners agree. 
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Provide Directional Soundoroofing: 
Residences that were insulated prior to 
1992 may need additional directional 
soundproofing to mitigate noise 
generated from a new flight path from the 
operation of the proposed new third 
runway. To mitigate noise caused by the 
proposed airport improvements, these 
facilities would be further insulated. The 
Port of Seattle estimates that some 60 to 
70 houses were evaluated andlor 
insulated prior to 1992 and could require 
additional soundproofing at a cost of 
about $6,000 to $10,000 per residence. 
The additional sound insulation measures 
that could be required include new 
windows, new doors, and thicker walls. 

Acouisition in the Aooroach 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 
has indicated that finding could be 
available to airport operators acquiring 
"up to 1,250 feet laterally from the 
runway centerline, and extending 5,000 
feet beyond each end of the primary 
surface.@ 

The acquisition of properties within the 
approach and transitional areas north and 
south of the proposed runway may serve 
as a feasible and appropriate mitigation 
measure. This measure would involve 
the acquisition of all residential uses, and 
any vacant, residentially zoned properties 
which cannot be compatibly mned, 
within selected areas both to the north 
and the south of the new runway ends. 
Commercial land uses, which make up 
most of the eligible area to the south, 
need not be acquired and may remain in 
place on both runway ends. 

The FAA Memorandum provides finding 
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 and a rectangular extension of the 
RPZ outward another 2,500 feet. The 
limit of coverage of the proposed 
approach and transitional areas are 
shown in Exhlbit IV.2-3. 

h t h t  northern approach and transitional 
area, 82 single-family residential parcels, 
2 apartment buildings (with 28 units), 
and 2 mobile home parks, with 96 units, 
would be acquired. To the south, 71 
single-family residential parcels and 6 
apartment buildings (with 32 units) 
would be acquired. Based on the current 
assessed value of these 309 residential 
homes and multi-family buildings, it is 
estimated that the cost of acquisition and 
relocation would be approximately $35 
million. 

As was noted in the Draft EIS, input h m  
the affected residents is necessary to 
design and initiate an acceptable 
relocation program. Such input was 
solicited during the Draft EIS's 9Way 
public comment period and through 
display boards, which were created and 
used at the June 1, 1995 Public Hearing 
for the express purposes of soliciting 
feedback from the affected residents 
concerning this action. As is shown in 
Appendices R and T few comments 
concerning the program were received. 
Therefore, 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 
firther consideration during the 
forthcoming Sea-Tac Airport FAR Part 
150 Update, which the Port anticipates 
undertaking during 1996. It is 
anticipated that during the Part 150 
Update, the Port would firther 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. 

(5) COMPATIBILITY OF THE SEA-TAC 
AIRPORT MASTER PLAN UPDATE 
WITH LOCAL AND REGIONAL LAND 
USE PLANS 

This section examines the compatibility of the 
8 FAA ~ ~ ~ ~ a r ; ~ ~  Action: Land Acquisition - Master Plan Update alternatives with relevant 

eligible Runway Protmion, Object F m  AIW and local and regional land use plans available 
Approach and Transitional Zones, dated April 30, 1991. 
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through December 1, 1995. The following are 
discussed: City of SeaTac Comprehensive Plan; 
adopted and interim comprehensive plans, 
elements and code amendments for Des Moines, 
Normandy Park and Burien; the Tukwila 
Comprehensive Plan; The King County 
Comprehensive Plan; The King County 
Countywide Planning Policies; VISION 2020: 
Growth and Transportation Strategy for the 
Central Puget Sound Region, Puget Sound 
Council of Governments (1990); and the 1995 
Update of VISION 2020 and 1995 Metropolitan 
Transportation Plan; applicable resolutions of the 
PSRCI' including the PSRC's Multi-County 
Framework Policies under GMA. 

(A) Citv of SeaTac Com~rehensive Plan 

Sea-Tac International A i r t  lies wholly 
, within the City of SeaTac except for a 

portion of property acquired for noise 
mitigation which is located in Des hioines. 
Thus, the City would be directly affected by 
development proposed in the Master Plan 
Update, particularly the construction of a new 
parallel runway, which also would lie wholly 
withim the City. It is important to note that 
the City. of SeaTac Comprehensive Plan 
(adopted - December 20, 1994) does not 
specifically  address^ the issue of a new 
parallel runway for the following reason: 

"The Port of Seattle is a separate governmental 
agency, which has taken lead agency status 
regarding the potential construction of a thud 
runway. 2. Construction of a third runway is a 
project specific proposal. Separate environmental 
studies specifically related to the proposal will be 
done."& 

The final draft of the SeaTac Comprehensive 
Plan was issued in March 1995.2' 

Other planning and policy making efforts of 
the City deal more directly with the Airport 
and its relationship to the City. The extent to 
which the comprehensive plan policies 
summarized below will govern the Master 
Plan Update development is currently the 
subject of an interlocal process between the 
Port and the City of SeaTac. 

1' See Appendix A for copies of PSRC nsolutions A-93- 
03 and EB 94-01. 

8' City of SeaTac Comprehensive Plan - Final EIS, City of 
SeaTac, Decunber 2,1994. 

9 City of SeaTac Comprehensive Plan -Final Draft, City 
of ScaTac, March, 1995. 

West SeaTac Subarea P l amin~  Process 

The adopted comprehensive plan for the City 
of SeaTac retains the existing residential 

\ 
zoning in the West SeaTac area between 12th 
Avenue S. and Des Moines Memorial Drive. 
In the Draft Comprehensive Plan,m this 
residential. area had been proposed as 
primarily "business park" designation in the 
"City Center" and the "Urban Villages" 
alternatives considered by the City. Because 
a consensus could not be reached with regard 
to future land use in West SeaTac, the 
existing residential zoning was not changed. 
The West SeaTac Subarea planning process, 
which had begun prior to the preparation of 
the comprehensive plan, has reconvened with 
a new citizen advisory committee. The West 
SeaTac Subarea Plan, and appropriate 
environmental review, is expected to be 
completed in approximately Spring of 1996. 

Comment: As a result of the continuing 
land use planning process for West 
SeaTac, the compatibility of the Master 
Plan Update and the proposed new 
parallel runway with planned future land 
use for this area cannot be fully assessed 
until the West SeaTac Subarea Plan is 
completed and adopted. C 

L 
Any existing inconsistencies between the 
Master Plan Update and the current City 
of SeaTac Comprehensive Plan will be 
addressed to the extent required as part of 
the future amendments to the City of 
SeaTac's Comprehensive Plan. 

Aimort-Related Land Use Goals and Policies 

The City of SeaTac Comprehensive Plan 
specifies one goal and two policies in regard 
to "Airport-Related Land Use." Policy 1.6A 
is to "Encourage land uses adjacent to Sea- 
Tac International Airport that are compatible 
with airport operations."uf The Plan notes: 

"Improving land use compatibility in [areas 
immediately adjacent to the Aiiort] enables 
the City to take better advantage of the job 
and tax revenue benefits of the Airport, 
maintain and enhance the Airport's role as an 
essential public facility, and help reduce 
negative im acts to City residents. Some %n appropriate d uses near airports include 

U' City of SeaTac Comprehensive Plan Draft, City of 
SeaTac, Septunber 6,1994. 

u' City of ScaTac Comprehensive Plan -Final Dm& City 
of SeaTac, March, 1995. 
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open space and passive park land, parking, 
transportation-related activities, and some 
manufacturing or business park uses. Multi- 
family housing that is conmucted to meet the 
applicable noise standards and designed to 
recognize noise issues would also be 
appropriate for areas within the 65 to 75 DNL 
area. Singlefamily residential use, on the 
other hand, is an example of a land use type 
that is not eeneralh recommended for such - 
areas." 

Comment: The Master Plan Update, and 
the development of the proposed new 
parallel runway, would maintain and 
enhance Sea-Tac Airport's role as an 
essential regional public facility as 
recognized in SeaTac's Airport-Related 
Land Use Goal 1.6. It would also 
potentially enable the City to take better 
advantage of the job and tax revenue 
benefits of the Airport as result of 
induced business and economic 
development. The rezone of this area and 
construction of the proposed new parallel 
runway, while displacing residences, 
could also result in greater long-term land 
use compatibility than presently exists in 
the West SeaTac m a .  This would occur 
over-time as a result of the transition 
from residential uses to non-residential 
uses including airport operations 
("Airport Industrial" designation in the 
SeaTac Comprehensive Plan), and 
adjacent business park and other non- 
residential uses that could be developed 
along the fringe of the expanded Airport 
in the West SeaTac subarea. 

Policy 1.68 "encourages the development of 
airport compatible activities in the Aviation 
Business Center (ABC) area." The ABC 
district was created in 1991 to encourage a 
wide mix of airport-related businesses in the 
area southeast of the Airport. The Plan states 
that "this district will provide needed space 
for airport-related activities, which play a key 
role in the City's economy". 

Comment: The Aviation Business Center 
would be compatible with Master Plan 
Update alternatives which would occur 
adjacent to the center. Both would be 
mutually-supportive, located near the 
proposed High Capacity Transit (HCT) 
station at International Blvd. and S. 200th 
Street, and create additional job and tax 
revenue benefits for the City. 

- 

1 .  9 

Essential Public Facilities 

As noted in Chapter III "Affected 
Environment", the Washington Growth 
Management Act (GMA) requires that 
jurisdictional comprehensive plans include a 
process for identifying and siting essential 
public facilities. It is also important to note 
that GMA states that "no local 
comprehensive plan or development 
regulations may preclude the siting of 
essential public facilities."u' The City of 
SeaTac has identified Sea-Tac International 
Airport as an essential public facility.ul In 
it's comprehensive plan, the City of SeaTac 
also has established a special siting process 
to be used by the City for essential public 
facilities which may apply to certain 
components of the Master Plan Update. 
Criteria to be used for the siting process 
include the following: evaluation of any 
viable alternatives. interiurisdictional a ~~~ 

analysis, financial anaiysis, i d  physical and 
infrastructure analvsis. The com~rehensive 
plan states that a i a d  h& review iommitted 
will be established by the City Council, as 
needed, in response to a request to site an 
essential public facility in SeaTac. The 
committee would assess the proposed facility 
using the adopted criteria previously 
discussed. Once the committee has 
completed its review, it would forward its 
findings and recommendations to the City 
Council for final action. 

Comment: It is unclear at this time 
whether or how this Drocess would be 
applied to the  aster %n update or to 
the construction of the proposed-new 
parallel runway. The application and 
implementation of these and other City 
regulatory provisions to the Master Plan 
Update improvements is currently the 
subject of negotiation through interlocal 
processes between the Port and the City 
of SeaTac. This process will probably 
not be completed prior to the issuance of 
the Final EIS for the Master Plan Update. 

- - 

UJ Washington State Growth Management Act, 1990. 
RCW 36.70k200 

12' City of ScaTac Comprehensive Plan - Find, March, 
1995. 
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The applicability of the policies in these 
jurisdictions which are adjacent to the City of 
SeaTac is limited due to the fact that these 
cities have limited, if any, direct regulatory 
authority over the principal permits and 
approvals required to construct the 
improvements associated with the Master 
Plan Update. These cities do, however, play 
an important role in the public comment 
process associated with . the permit and 
approval rocess given their proximity to the 8 ~irp0rt .L As discussed below, the policies 
and regulations in each of these cities, as well 
as in King County and other regional bodies, 
(such as the PSRC's resolutions) adopted 
pursuant to Washington's Growth 
Management Act (GMA), Chapter 36.70A 
RCW have some applicability to certain 
elements of the Master Plan Update. For 
example, the consistency requirements of 
GMA impose a responsibility on these cities 
to take into account and consult with 
neighboring municipalities, King County, and 
any applicable regional bodies and planning 
documents in drafting their plan policies 
(RCW 36.70A.100). As the Airport has been 
identified as an "essential public facility" by 
the City of SeaTac, all nearby municipalities, 
including SeaTac, are required to adopt 
policies which do not preclude the operations 
associated with the Airport and the siting of 
essential public facilities (RCW 36.70A.200). 

Each of the individual municipality's interim 
and adopted policies must also be evaluated 
in the context of County and regional policies 
relating to air transportation capacity and 
pertinent siting issues. As discussed in this 
Final EIS, the 1995 Update of VISION 2020, 
Puget Sound Regional Council actions, 
policies and resolutions, the Countywide 
Planning Policies, and the King County 
Comprehensive Plan, all contain pertinent 
siting policies which relate to the Master Plan 
Update. 

PSRC is currently engaged in a process for 
certification of transportation elements in 

U' Similarly, the Port of Sea(11e has coordinated with and 
commend on many of the policies and plans of the 
local communities. as enumerated in Port 
correswndence. 

local comprehensive plans that will be based 
on the following: (1) conformity with 
requirements in GMA for comprehensive 
plan elements; (2) consistency with the 

c 
Regional Transportation Plan; and (3) since 
July 1, 1995, consistency with established 
regional guidelines and principles as required 
by Substitute House Bill 1928. The 
certification requirement in GMA is 
described in RCW 47.80. The City of 
SeaTac's Transportation Element in the 
adopted 1994 SeaTac Comprehensive Plan 
was recommended by PSRC for certification 
in November 1995. As of January 1, 1996, 
PSRC had not completed its certification 
review for the cities of Des Moines, Burien, 
Tukwila, or Normandy Park (Burien's 
Comprehensive Plan required under GMA 
has not yet been prepared as discussed later 
in this section). In addition to this 
certification review, which is mandatory, 
PSRC - is also engaged in a process of 
coordination and consultation with local 
jurisdictions regarding the consistency of 
local plans with adopted. VISION 2020 
policies. This process is voluntary on the 
Dart of local iurisdictions. and consists of the 
jurisdiction completing a ;hecklist and PSRC 
~rovidinc! comments on the checklist to the 
jurisdictGn. - This - -voluntary - co&dinati& 
process between PSRC and the cities of Des 
Moines, Burien, and Normandy Park has not 

C 
been completed. 

At the time of preparation of this Final EIS, 
the cities of Des Moines, Normandy Park, 
Tukwila, and Burien were in various stages 
of adopting comprehensive plans under GMA 
as discussed in the following portion of this 
section. Each of these jurisdictions (except 
Tukwila), however, adopted a number of 
interim land use elements, policies, and code 
amendments, primarily in March and April of 
1995 which are of direct relevance to the 
Master Plan Update. These have been, or are 
expected to be incorporated into the 
comprehensive plans of each jurisdiction 
when they are adopted pursuant to GMA. 
The . adopted .ordinances and - code 
amendments are referenced and evaluated in 
relation to the Airport Master Plan Update in 
the following discussion. 

Citv of Des Moines 

The City of Des Moines on December 7, 
1995 adopted a comprehensive plan under 
GMA. A Draft EIS for the Greater 
Comprehensive Plan was issued on October 
18, 1995 and the Final EIS was issued on 

C 
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November 29, 1995. Des Moines has 
previously adopted interim elements of the 
Greater Des Moines Comprehensive Plan. 
These elements, and the associated policies 
and code amendments, are discussed below. 
The City's intent was to re-adopt all the 
elements as one unified document in 
fulfillment of GMA requirements. The City 
notes that the "new" Greater Des Moines 
Comprehensive Plan does not contain 
substantive changes from the adopted interim 
elements@ 

-: While many of the 
adopted policies relate to impacts that 
include those generated by aircraft noise, 
Des Moines may not have any direct 
regulatory authority over the permits and 
approvals associated with actions 
proposed in the Master Plan Update. 
Moreover, to the extent these policies 
seek to preclude the expansion of the 
Airport, which has been deemed an 
essential public facility under the adopted 
City of SeaTac Comprehmsive Plan, 
these policies may be inconsistent with 
Countywide Planning Policies, the 1995 
Update of VISION 2020 PSRC 
resolutions,~ the essential public facility 
provisions of GMA; and King County's 
Comprehensive Plan. The 
inconsistencies of these policies with 
existing and proposed Airport expansion 
are discussed below. 

Communitv Character Plan Element and 
Ordinance lordinance No. 1125) 

Ordinance No. 1125 was adopted by the Des 
Moines City Council on April 6,1995. 

Policv 3 states: "The Citv shall adopt 
appropriate plans, zoning, d&elopment i d  
buildine rewlations and review ~rocedures to " - 
ensure that designated ' residential 
neighborhoods will not be exposed to 
environmental noise levels which exceed Ldn 
of 55 dBA, or existing noise levels as of the 
effective date of this element, whichever is 
greater." Similarly, Policy 7 calls for 
protecting historic properties and sites of 

fi' Judith Kilgore, City of Des Moines, cova Ima to 
Greata Des Moina Comprehensive Plan and Draft 
Environmental Impact Statement, October 18, 1995. 
The Regional Council is currently engaged in a process 

3 to review 10 comprehensive plans. The plans for D a  
Moines, Normandy Park and Burien have not been 
reviewed for consistency with VISION 2020 policies. 

local significance from noise levels that 
exceed 55 DNL or existing noise levels. 

The adopted Greater Des Moines 
Comprehensive Plan has incorporated these 
policies reflecting the following language: 

Policv 8-03-01 13h "Adopt appropriate 
plans, zoning, development and building 
regulations and review procedures to ensure 
that designated residential neighborhoods 
will not be exposed to environmental noise 
levels that exceed an M n  of 55 dBA, or 
existing noise levels as of April 20, 1995, 
whichever is greater. A reduction in the 
environmental noise level (greater than 55 
Mn) that existed as of April 20, 1995 should 
become the new maximum environmental 
level (chapter 18.08 DMMC, chapter 18.19 
DMMC, chapter 18.38 DMMC)." 

Policv 8-03-02 (3k "In order to minimize 
adverse impacts related to noise, protect 
historic properties and archaeological sites of 
local significance from environmental noise 
exposure levels that exceed an Ldn of 55 
dB& or existing levels as of April 20, 1995, . , 
whichever is greater. A reduction in the . 
environmental noise level (greater than 55 . 
Ldn) that existed as of April 20, 1995 should 
become the new maximum environmental , 

level." 

Stratem 8-04-02 fdk "Oppose land use and 
transportation proposals that would subject 
historic and archaeological sites of local 
significance to environmental noise exposure 
levels of M n  of 65 dBA, or existing levels as 
of April 20, 1995, whichever is greater. A 
reduction in the environmental noise level 
(greater than 65 Ldn) that existed as of April 
20, 1995 should become the new maximum 
environmental level." 

Comment: The FAA's Part 150 Land 
Use Compatibility guidelines (see 
previous discussion in Chapter N, 
Section 2 and Table IV2-1) generally 
provide that residential land use is 
compatible at or below 65 DNL ( note: 
65 DNL is used in this Draft EIS and is 
assumed to be the same as the notation 
used by Des Moines and other 
jurisdictions: Ldn 65 dBA). It should be 
noted that existing noise levels in much 
of Des Moines exceed 55 DNL, including 
noise from sources typically found in 
suburban areas, other than aircraft noise. 
Historic. properties are also generally 
considered compatible at or below 65 
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DNL according to federal guidelines (see 
Chapter IV, Section 3). - 

Policy 4 states: "The city shall establish and 
a d o ~ t  restrictions on the use of surface streets 
in ;esidentia n i g h b o r h  to assure that 
extraordinan increases in commercial traffic 
do not dam&e residential roads or subject 
residential neighborhoods to unusual 
congestion and noisy surface street traffic." 

In addition, the City of Des Moines adopted 
Ordinance No. 1129 on April 13, 1995, 
which relates to the traffic code and prohibit. 
operation of vehicles of excessive weight on 
city streets. Specifically, this ordinance 
authorizes the Public Works Director to 
survey city streets not part of the state 
highway system and restrict those streets in 
such a condition that operation of vehicles 
exceeding 30,000 pounds would cause 
serious damage or destruction. 

Comment: Policy 4 and Ordinance could 
significantly limit the number and size of 
trucks that can use these streets. 
Depending on the type of trucks required 
for the existing and future construction 
needs at the Airport, these policies may 
create an inconsistency.with the effective 
operation of the Airport (or require use of 
off-site borrow - increasing the cost of 
improvements) and thus conflict with 
applicable County, regional, and City of 
SeaTac policies and designations of the 
Airport as an essential public facility. 

Parks. Recreation. and Ooen S~ace  Element 
{Ordinance No. 1122). and Textual Code 
Amendment Regarding the Designation and 
Protection of Parks IOrdinanceNo. 1123) 

Ordinance 1122 and Ordinance 1123 were 
adopted on April 6,1995. 

The Parks and Open Space ordinance 
addresses what are termed "excessive exterior 
noise levels generated by ... transportation 
activities or facilities..!' The policies in this 
element call for protection from exterior 
noise exposure levels in excess of 55 DNL or 
the DNL in existence on the effective date of 
this element, whichever is higher. The 55 
DNL threshold applies to "parks and 
recreational areas of local significance" 
except for golf courses, ball fields, outdoor 
spectator areas, amusement areas, riding 
stables, nature trails, and wildlife refuges. 
For these exempt park and recreation 
facilities, the draft ordinance calls for 

protection of exterior noise levels which 
exceed 60 DNL. c 
Ordinances No. 1 122 and 1123 have been 
incorporated into the Greater Des Moines 
Comprehensive Plan as Policy 6-03-23 and 
Strategy 6-04-09 (4) and (5). 

Comment: FAA's Part 150 Land Use 
Compatibility guidelines generally 
provide that park and recreational 
facilities are compatible with exterior 
noise levels at or below 75 DNL. For 
parks and recreational facilities with 
noise-sensitive facilities such as outdoor 
amphitheaten, the guideline generally is 
65 DNL according to FAA Part 150 Land 
Use Compatibility guidelines (see Table 
IV.2-1). 

Code Amendment Relatine to Pro~erties 
Acauired by Public Entities for Public 
Pumses (Ordinance No. 1 126) 

Ordinance 1126 was adopted on April 6, 
1995. 

This ordinance states: (1) "Except to the 
extent otherwise provided in. state law, all 
land within the.city. of Des .Moines acquired 
and owned by public entities is designated for 
use as open space land or for public facilities 

C: 
designed to benefit the city and its residents 
(e.g., fire station, school building) except for 
land rezoned through established procedures. 
(2) Except to the extent otherwise provided in 
state law, property within the city of Des 
Moines acquired and owned by public 
entities may not be used for new commercial 
activities, unless the city makes a finding that 
such land uses are of value to the city and 
should be permitted." 

Ordinance 1126 has been incorporated into 
the draft Greater Des Moines Comprehensive 
Plan as Policy 8-03-03 (5). 

~~ . ~ 

Comment: To the extent this amendment 
inhibits operations at the Airport, which 
has been deemed an essential public 
facility under the adopted City of SeaTac 
plan, it may be inconsistent with the 
essential public facility provisions of 
GMA, . King County's comprehensive 
plan, and 1995 Update of VISION 2020 
policies. 
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Essential Public Facilities 

The Greater Des Moines Comprehensive 
Plan contains a policy addressing the siting of 
essential public facilities. Policy 5-03-05 
states the following: 

Policv 5-03-05 "City plans and development 
regulations should identify, and provide a 
process for consideration of, the siting of 
essential public facilities. Essential public 
facilities should include: (A) domestic water, 
sanitary sewer, public schools, and fire 
protection; B) difficult-tusite facilities such 
as those identified by RCW 36.70A.200 and 
County-wide Planning Policies; and C) 
essential state facilities specified by the 
Office of Financial Management. Des Moines 
should not accept a disproportionate share of 
the adverse impacts resulting from air 
transportation." 

Comment: The City of Des Moines has 
not yet developed a process for the siting 
o f ,  essential public facilities. To the 
extent that the adjacent Sea-Tac Airport 
is deemed to be an essential public 
facility, the City's Comprehensive Plan 
only addresses in passing its adverse 
impacts. In violation of the GMA, the 
Plan does not indicate in what way the 
City's GMA Comprehensive Plan 
policies and regulations may purport to 
inhibit or preclude either existing or 
future Sea-Tac Airport operations. 

Citv of Normandv Park 

Normandy Park is located west of the Airport 
and the City of SeaTac, and is not adjacent to 
Airport property. Normandy Park adopted an 
Interim Land Use Element on March 28, 
1995, including the following ordinances: 
Residential Neighborhood Protection 
(Ordinance No. 607), Historic Preservation 
(Ordinance No. 608), Park Preservation 
(Ordinance No. 609), Property Acquisition 
(Ordinance No. 610) Normandy Park issued a 
Draft 1995 Comprehensive Plan in August 
1995. The City adopted a Comprehensive 
Plan under GMA on December 12, 1995. 
Normandy Park will have no direct regulatory 
authority over the permits and approvals 
required for development identified in the 
Master Plan Update. However, given its 
relative proximity to the Airport, the City will 
play an important role in the public comment 
process associated with some of the permits, 
approvals, and related environmental review 

that is associated with the Master Plan 
Update. 

It should be noted that similar or identical 
policy language is included in the 
comprehensive plans and adopted ordinances 
of both Normandy Park and Des Moines in 
areas related to airport impacts. As a result, 
many of the same comments noted previously 
regarding Des Moines ordinances also apply 
equally to Normandy Park. 

Interim Land Use Element 

Policy 1.6.3 of the Interim Land Use Element 
states: "The city shall adopt appropriate 
plans, zoning, development and building 
regulations and review procedures to ensure 
that designated residential neighborhoods 
will not be exposed to exterior noise levels 
which exceed an Ldn of 55 dBA, or existing 
noise levels as of the date of adoption, 
whichever is greater." Policy 1.7.3 states: "In 
order to minimize adverse impacts related to 
noise, historic properties of local significance 
shall be protected from exterior noise levels 
which exceed an Ldn of 55 dBA, or existing 
levels as of the date of adoption, whichever is . 
greater." Policy 1.10.4 outlines a similar goal 
for park and recreation areas. The same noise 
standards (either 55 DNL of 60 DNL 
depending on the type of park and 
recreational facility) and the same language 
are used for this policy as was discussed 
previously for the Des Moines parks and 
open space ordinances (Ordinances No. 1122 
and No. 1 123). 

The same policies for 1.6.3, 1.7.3, and 1.10.4 
are contained in the comprehensive plan 
adopted by the City in December, 1995. 

Comment: As discussed previously in 
regard to Des Moines policies and 
ordinances, these Normandy Park 
policies differ from the general FAA Part 
150 Land Use Compatibility guidelines. 
The policies in each of these areas 
contain new exterior sound exposure 
noise levels which, when applied to 
aircraft noise, are substantially stricter 
than the noise guidelines generally 
established by the FAA Part 150 Land 
Use Compatibility guidelines. Thus the 
applicability of these far stricter noise 
criteria proposed in the policies may be 
inconsistent with the general FAA 
standards, as well as the policies of King 
County and regional (PSRC and VISION 
2020) planning bodies which place a 
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priority on assuring adequate air 
transportation capacity in this region in 
the fu1ure.U' These possible 
inconsistencies also raise questions with 
regard to GMA's consistency 
requirements and its essential public 
facility provisions. 

Policy 1.8.4 states "all land acquired within 
the City for public purposes by public entities 
shall be designated for use as open space land 
or for public facilities designed to benefit the 
city and its residents (e.g., fire station, parks, 
school building, etc.) and shall be subject to 
the zoning requirements applicable to open 
space and public facilities. The open space 
land use and open space zoning designation 
shall allow only parks, recreational areas, or 
other public land uses." 

Comment: To the extent this amendment 
seeks to preclude existing and/or future 
operations at the Airport, which has been 
deemed an essential public facility under 
the adopted City of SeaTac plan, it may 
be inconsistent with the essential public 
facility provisions of GMA, King 
County's comprehensive plan, PSRC 
resolutions, and VISION 2020 policies. 

Citv of Burien . 

The City of Burien is located west of, and 
adjacent to the City of SeaTac. Burien was 
granted an extension (to February 28, 1997) 
by the State for adoption of a new 
comprehensive plan due to its recent 
incorporation (February 28, 1993). Burien 
adopted an Interim Comprehensive Plan as 
well as text amendments to existing code 
provisions on April 10, 1995. Code 
amendment ordinances include the following: 
Protection of Residential Areas; Protection of 
Environmentally Sensitive Areas; Surface 
Water Management; Protection and 
Preservation of Landmarks in the City of 
Burien; Land Within the City of Burien 
Acquired for Public Purposes; and 
Designation of Parks of Local or Regional 
Significance. The Interim Comprehensive 
Plan contains a number of policies and 
strategies that are included in the code 
amendments discussed below. The language 
of these policies and code amendments is 

u' The Regional Council is currently engaged in a process 
to review 10 comprehensive plans. The plans for Des 
Moineg Normandy Park and Buricn have not been 
reviewed for consistency with VISION 2020 policies. 

identical in many cases to those cited 
previously for Des Moines and Normandy . 
Park. . . . 

Residential Area Protection Ordinance 
JOrdinance No. 134) 

Sec. 3 states: "Residential neighborhoods 
shall not be subject to adverse land uses, 
activities, or traffic which generate exterior 
noise levels exceeding 55 dBA Ldn." 

Sec. 4 states: !'Proponents of projects which 
will increase exterior noise levels to which 
residential areas are exposed above an Ldn of 
55 dB& must submit a noise mitigation plan 
to the city of Burien Department of 
Community Development for review and 
approval before required permits are issued 
to allow the project to proceed." 

Sec. 5 details "restrictions on non-routine 
commercial vehicles." 

Comment: Sec. 3 and Sec. 4 differs from 
the FAA Part 150 Land Use 
Compatibility guidelines. To the extent. 
these changes are as part of the City's 
planning responsibilities under G M ,  the 
inconsistency issues in the area of aircraft 
noise identified previously for Normandy 
Park and Des Moines may also apply. C 
It should be noted that Burien's roads are 
anticipated to be used to only a limited 
extent by trucks hauling material to the 
Airport. The roads used may be limited 
to only several city blocks (see Chapter 
N, Section 23, "Construction Impacts", 
for further discussion). Nevertheless, 
these draft amendments appear to 
significantly limit the number and size of 
trucks that can use these streets. 
Depending upon the type of trucks 
required for the existing and future needs 
of the Airport, these policies may be 
inconsistent with the effective operation 
of the Airport and thus conflict with 
applicable County, Regional, and City of 
SeaTac policies and designations of the 
Airport as an esential public facility for 
the Region. 

protection and Preservation of Landmarks in 
Jhe Citv of Burien (Ordinance No. 130 which 
establishes new Cha~ter 18.120 entitled 
"Historic Preservation") 

Chapter 18.120.030 states: "Significant sites, 
districts, buildings, structures, and objects C 
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shall not be subject to adverse land uses 
which generate exterior noise exposure levels 
exceeding 55 dBA Mn." 

Chapter 18.120.040 states: "Proponents of 
projects which will increase exterior noise 
levels to which significant sites, districts, 
buildings, structures, and objects are exposed 
above an M n  of 55 dBA, must submit a noise 
mitigation plan to the city of Burien 
Department of Community Development for 
review and approval before required permits 
are issued to allow the project to proceed." 

Comment: FAA Part 150 Land Use 
Compatibility guidelines and accepted 
federal practices generally provide for 
different criteria in evaluating aircraft 
noise impacts on historical sites. 

Land Within the Citv of Burien Acquired by 
Public Entities for Public Purwses 
[Ordinance No. 133 which establishes new 
Cha~ter 18.130 entitled "Provertv 
Acauisition bv Public Entities") 

Chapter 18.130.020 states: (1) "Except to the 
extent otherwise provided in state law, all 
land within the city of Burien acquired for 
public purposes by public entities shall be 
designated for use as parks and recreational 
land or for wmmunity facilities designed to 
benefit the city and its residents (e.g., fire 
station, school building) and shall be subject 
to the zoning requirements applicable to park 
and recreation or public facilities. The open 
space land use and open space zoning 
designation shall allow only parks, 
recreational areas, or other public land uses. 
(2) Except to the extent otherwise provided in 
state law, property within the city of Burien 
acquired for public purposes by public 
entities may not be used for new commercial 
activities, unless the city makes a finding that 
such land uses are of value to the city and 
should be permitted." 

Comment: The Master Plan Update 
identifies the potential for property 
acquisition in the City of Burien within 
the northern RPZ (Runway Protection 
Zone) and the mitigation area for the 
proposed new runway (see Chapter IV, 
Section 6 "Social Impacts"). These 
properties may be used for purposes 
other than those permitted in this draft 
ordinance. To the extent this amendment 
seeks to preclude existing andlor future 
operations of the Airport, which has been 
deemed an essential public facility under 
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the adopted City of SeaTac plan, it may 
be inconsistent with the essential public 
facility provisions of GMA, King 
Countv's com~rehensive alan. and 
VISION 2020 pbliciesand reioluiions of 
the P S R C . ~  

Desipatine Parks of Local or Reeional 
Simificance (Ordinance No. 131 which 
establishes new Cha~ter 12.30 1 

Chapter 12.30.1 10 establishes maximum 
exterior noise level criteria for "parks of local 
or regional significance" which are the same 
as those discussed previously for the cities of 
Des Moines and Normandy Park. Except for 
outdoor amphitheaters and music shells, golf 
courses, ball fields, outdoor spectator sports 
areas, amusement areas, riding stables, nature 
trails, and wildlife refuges, the ordinance 
states that "park and recreational areas 
designated as being of local or regional 
significance as specified by the city shall not 
be subjected to adverse land uses which 
result in exterior noise level exposures which 
exceed 55 dBA Mn." For "outdoor 
amphitheaters and music shells designated as 
being of local or regional significance", the 
maximum noise level is 50 dBA Mn. For' 
"golf courses, ball fields, outdoor spectator 
sports areas, amusements areas, riding 
stables. nature trails. and wildlife refuees 
designated as being of local significanceas 
s~ecified bv the citv". the maximum noise 
l&el wouldbe 60 d ~ ~ ~ ~ d n .  

Comment: As was discussed previously 
for the cities of Des Moines and 
Normandy Park, these noise criteria may 
be inconsistent with FAA Part 150 Land 
Use Compatibility guidelines for park 
and recreational facilities (see Chapter 
TV, Section 4 of this Final EIS). 

Tukwila 

The City of Tukwila adopted a 
Comprehensive Plan under GMA on 
December 4, 1995. This Plan proposes the 
development of an urban center in the 
Southcenter area (at the intersection of 1-5 
and 1405). This area of Tukwila had been 
designated as an urban center by King 
County In addition, the northwest portion of 

We Regional Council is currently engaged in a process 
to review 10 comprehensive plans. We plans for Dts 
Moines, Normandy Park and Burien have not been 
reviewed for consistency with VISION 2020 policies. 
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Tukwila in the vicinity of East Marginal Way 
(DuwamishIGreen River corridor) has been 
designated as a manufacturinglindustrial 
center by King County and Tukwila. The 
Economic Development element of the 
Comprehensive Plan discusses the strong role 
that business activity plays in Tukwila and 
emphasizes that the City is a major 
commercial activity center. 

Comment: The proximity of Sea-Tac 
Airport is a key asset to the continued 
maintenance and growth of a strong 
Tukwila business community, especially 
for the urban center and 
manufacturing/industriaI center. 

(C) King Countv Comnrehensive Plan and 
the Countvwide Planning Policies 

The Countywide Planning Policies (discussed 
in Chapter 3) were adopted in 1992 and 
amendments adopted In 1994.@ The 
Countywide Planning . Policies emphasii 
growth within designated urban centers. The 
1994 amendments to the Policies identified 
the City of SeaTac as an urban center. The 
emphasis on urban centers and urban in-fill is 

-designed to help preserve rural, resource, and 
sensitive-area lands from development, 
promote non-auto, rapid transit by linking 
urban centers with a high capacity transit 
. (HCT) system, and minimize costly urban 
sprawl and extension of services and utilities 
to outlying areas. 

The King County Comprehensive  lan nu 
contains several policies that address 
proposed new essential public facilities or 
expansions of existing facilities. These 
would include the following ("F" policies are 
those relating to essential public facilities, 
and "T' policies are those relating to 
transportation): 

F-217: "Proposed new or expansions to 
existing essential public facilities should be 
sited consistent with the King County 
Comprehensive Plan." 

u: . "King County and neighboring 
counties, if advantageous to both, should 
share essential public facilities to increase 
efficiency of operation. Efficiency of 

Countywide Planning Policies, Gro~lh Management 
Planning Council, July, 1992. 

ZQ' King County Comprehensive Plan, adopted November, 
1994. 

operation should take into account theoverall 
value of the essential public facility to the 
region and the County and the extent to 
which, if properly mitigated, expansion of an 

C 
existing public facility located in the County 
might ~ ... be. .more. .economically and 
environmentally . efficient to County 
residents!' 

F-219: "King County should ensure that no 
racial, cultural or class group is unduly 
impacted by essential public facility siting or 
expansion decisions." 

F-220: "King County should strive to site - 
essential public facilities equitably. No 
single community should absorb an 
inequitable i share of the facilities and their 
impacts. Siting should consider 
environmental equity and environmental, 
economic, technical and service area factors. 
The net impact of siting new essential public 
facilities should be weighed against the net 
impact of expansion of existing essential 
public facilities, with appropriate buffering 
and mitigation. Essential public facilities 
that directly serve the public beyond their 
general vicinity shall. be discouraged from 
locating in rural areas." 

F-221: "A facility may be determined to be 
an essential public facility if it has one or 
more of the following characteristics: 

a The facility meets the Growth 
Management Act defmition of an 
essential public facility; 

b. The facility is on a state, county, or local 
community list of essential public 
facilities; 

c. The facility serves a significant portion 
of the County or metropolitan region or is 
part of a Countywide service system; or 

d. The facility is difficult to site or expand. 

B: "Siting analysis for proposed new, or 
expansions to existing essential public 
facilities shall consist of the following: 

a. An inventory of similar existing essential 
public facilities in King County and 
neighboring counties, including their 
locations and capacities; 

b. A forecast of the future needs for the 
essential public facilities; 

c. An analysis of the potential social and 
economic impacts and benefits to 
jurisdictions receiving or surrounding the 
facilities; 
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An analysis of the proposal's consistency 
with policies F-217 through F-221; 
An analysis of alternatives to the facility 
including decentralization, conservation, 
demand management, and other 
strategies; 
An analysis of economic and 
environmental impacts, including 
mitigation, of any existing essential 
public facility, as well as of any new 
site(s) under consideration as an 
alternative to expansion of an existing 
facility; 
Extensive public involvement; and 
Consideration of any applicable prior 
review conducted by a public agency, 
local government, or citizen's group." 

m: Regional aviation facilities play a 
foundation role in promoting a strong 
economy as well as providing significant 
direct and indirect employment opportunities 
to residents of the County and Puget Sound 
region. Consistent with this plan's policies 
concerning the siting of essential public 
facilities, King County should work with the 
Puget Sound Regional Council and its 
members to ensure that any regional 
projected capacity problems, and the air 
transportation needs of the region's residents 
and economy are addressed in a timely 
manner. Siting decisions must be consistent 
with the Regional Airport System Plan, the 
Countywide Planning Policies and this plan. 

Comment: The Master Plan Update, and 
the proposed new parallel runway, by 
supporting the planned growth within a 
designated urban center (SeaTac) are 
compatible with the Countywide 
Planning Policies. The expansion of an 
existing facility (Sea-Tac International 
Airport) provides an alternative to 
locating a new essential public facility in 
a ~ r a l  area (see Chapter Il for discussion 
of Pu et Sound Regional Council 

Supplemental Airport Study). rns~ch 
With three potential HCT stations on the 
proposed light rail line to serve Sea-Tac 
Airport and the City of SeaTac, 
expansion of the Airport facility would 
serve to promote rail transit and 

alternatives to the automobile. Issues of 
demand management are addressed in 
Chapter II of this document. Mitigation 
for adverse impacts of the Master Plan 
and proposed new parallel runway would 
be required and are detailed for each 
appropriate element of the environment 
in Chapter IV. 

(D) VISION 2020 (1990) and 1995 %date 
of  VISION 2020 

VISION 2020 Growth and Transportation 
Strategy for the Puget Sound Region 2' is a 
long-range plan for the central Puget Sound 
area; including King, Kitsap, Pierce, and 
Snohomish counties. The Plan, completed in 
1990. vrouoses containment of growth and 
conckn'traiion of employment inti about IS 
centers connected with a regional rapid 
transit system. A range of central places is 
described by the VISION 2020 Plan as a 
means of identifying where various levels of 
growth and types of transportation could be 
located. Within the range identified, higher 
order places are expected to receive relatively 
high growth and be well connected to their 
regional transportation system. 

Comment:' In the VISION 2020 plan, the 
Airport area was classified as a 
Subregional Center. This was the highest 
order place of any of the potential 
Airport sites considered in the Flight plan 
Project Final E1S.D Other potential 
Airport sites considered wen Paine 
Field, Arlington, McChord, Central 
Pierce (South Hill), Fort Lewis, and 
OlympiaIBlack Lake. As a Subregional 
Center, the Sea-Tac International 
AirportlCity of SeaTac area is identified 
as a "focus of regional growth" in the 
VISION 2020 Plan. Improvements in the 
Master Plan Update for the Airport, 
including the construction of the 
proposed new parallel runway, are 
compatible with the growth envisioned 
for this Subregional Center. 

An update to VISION 2020 has been 
prepared by the Puget Sound Regional 

21' It is important to note that the PSRC has an impottmt 
role under GMA in reviewing local GMA plans and 
policies. Thus, the PSRC resolutions discussed in 
Chapter 11 an an impomt policy framework for 3 evaluation for the consistency of local cranspomtion- 
related policies with regional policies. 

Chapter IV -IV 

- 

22 VISION 2020 Growth and Transportation Snoregyfor 
the Pugef Sound Region, Puget Sound Council of 
Governments. 1990. 

2' Flight Plan Project Finul WS, Puget Sound Regional 
Council, 1992. 
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council.& The 1995 Update of VISION 
2020 Update adopted new and revised 
policies addressing growth management, 
transportation, and the economy that are 
integrated throughout eight topic areas: 
Urban Growth Areas; Contiguous and 
Orderly Development; Regional Capital 
Facilities; Housing; Open Space, 
Resource Protection and Critical Areas; 
Rural Areas; Economic Development; 
and Transportation. The state GMA 
requires the region to have multicounty 
policies to deal with growth and 
transportation issues that extend beyond 
the boundaries of the individual 
jurisdictions. The key multicounty 
policies in the 1995 Update of VISION 
2020 Update document related to 
regional capital facilities are the 
following: 

RT-8.3 1 : "Support effective 
management and preservation of existing 
regional air transportation capacity and 
ensure that future air transportation 
capacity and phasing of existing airport 
facilities needs are addressed in 
cooperation with responsible agencies. 
Coordinate this effort with long-range 
comprehensive planning of land use, 
surface transportation facilities for 
effective access, and development of 
financing strategies!' 

m: "Strategically locate public 
facilities and amenities in a manner that 
adequately considers alternatives to new 
facilities (including demand 
management) implements regional 
growth planning objectives, maximizes 
public benefit and minimizes and 
mitigates adverse impacts." 

RF-3.1: "Invest in major public facilities 
and urban amenities in a manner that 
supports the development of urban and 
manufacturinghndustrial centers." 

RF-3.3: "Site specifically defined 
regional capital facilities in a manner that 
(1) reduces adverse societal, 
environmental and economic impacts on 
the host community, (2) equitably 
balances locations of new facilities, and 

(3) addresses regional growth planning 
objectives. Regionally share the burden 
and provide mitigation to communities 
impacted by regional capital facilities." 

c 
JZF-3.4: "Regional capital facilities 
proposed to be located in rural areas must 
either demonstrate that a non-urban site 
is the only appropriate location for the 
facility (for example, a dam) or (in the 
case of urban facilities) demonstrate that 
no urban sites are feasible. If rural siting 
is necessary, measures should be taken to 
mitigate adverse impacts and prohibit 
development incompatible with rural 
character." 

Comment: The Master Plan Update, and 
the new parallel runway, would be 
compatible with regional growth 
planning objectives, and by expanding an 
existing facility, would provide an 
alternative to construction of a new 
facility. Further, it would provide an 
alternative to constructing a new facility 
in a rural area. The Master Plan Update 
would support the development of a 
designated urban center (SeaTac). Issues 
of demand management are considered in 
Chapter I1 of this document. Measures to 
mitigate adverse impacts of the Master 
Plan Update are discussed as a part of 
each applicable element of the 

C 
environment in Chapter IV and Chapter 
v. 
Please also refer to the Response to 
Comment R-7-31 located in Appendix R 
of the Final EIS, which discusses the 
relationship of the Master Plan Update to 
the following 1995 VISION 2020 Update 
adopted policies: RC-2.6; RC-2.7; RC- 
2.10; RH-4.4; RO-6.6; RE-7.11; RT-8.6; 
RT-8.11; RT-8.14; and RT-8.40. 

3 VISION 2020: 1995 Update and 1995 Mefropolitan 
Transporfafion Plan, Puget Sound Regional Council, 
adopted by Resolution No. PSRC-A-95-02, May IS, 
1995. 
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TABLE W.2-1 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

R E S I D r n L :  
Residential, other than mobile homes and 
transient ladgings 
Household units (1 1) 
Single unitsdetached (1 1.1 1) 

' Single units-semidetached (1 1.12) 
Single units-attached row (1 1.13) 
Two units-side-by-side (1 111) 
Two units-one above the other (1 122) 
Apartments-walk up (1 131) 
Apartments-elevator (1 1.32) 
Group quarters (12) 
Residential hotels (13) 
Other midential(19) 

Mobile home parks (14) 
Transient lodgings (15) 

PUBLIC USE: 
Schools, hospitals, and nursing homes 
Educational services (68) 
Hospitals, nursing homes (65.13.65.16) 

. Churches, auditoriums, and concert halls 
Cultural activities (icludiig churches) (71) 
Auditoriums, concert halls (72.1) 

Governmental services (67) 
T-on 
Railroad, rapid transit and street 
railway transportation (41) 

Motor vehicle transportation (42) 
Aircraft transportation (43) 
Marine craft transport (44) 
Highway and street right-of-way (45) 

Parking (46) 

PART 150 LAND USE COMPATIBILITY GUIDELINES 
Page 1 of 4 

Footnotes contained on page 4 of table. 

Yearly Day-Night Average 
Sound Level 

Below Over 
4Lmm2128(18!235HT 

Chapta IV - IV2-18A- 
Land Use 
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TABLE 1V.2-1 
\ 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PART 150 LAND USE COMPATIBILITY GUIDELINES 
Page 2 of 4 

Yearly Day-Night Average 
Sound Level (DNL) in -1s 

Below Over 
~~~~ J X  

COMMERCIAL USE: 
Offices, business, and professional 
Fiance, insurance and real estate services (61) 
Personal services (62) 
Business services (63) 
Professional services (65) 
Other medical facilities (65.1) 
Miscellaneous services (69) 

Wholesale and retail-building materials, 
hardware and farm equipment 
Wholesale trade (51) 
Retail trade-building materials, hardware 
and farm equipment (52) 

Repair services (64) 
Contract construction services (66) 

Retail Trade - general 
Retail trade-general merchandise (53) 
Retail trade-food (54) 
Retail trade-automotive, marine craft, 
aircraft and accessories (55) 

Retail trade-apparel and accessories (56) 
Retail trade-furniture, home furnishings 
and equipment (57) 

Retail trade-eating and drinking establishments (58) 
Other retail trade (59) 

Utilities (48) Y Y Y2 Y3 y4 N 
Communication (47) Y Y 25 30 N N 

MANUFACTURING AND PRODUCTION 
Manufacturing, general Y Y Y2 Y3 y4 N 

Fwd and kidred products - manufacturing (21) 
Textile mill products-manufacturing (22) 
Apparel and other f h h e d  products made 

from fabrics, leather and similar materiais-manufacturing (23) 
Lumber and wood products (except furniture) - manufacturing (24) 
Furniture and fixtures-manufacturing (25) 
Paper and allied products-manufacturing (26) 
Printing, publishing, and allied industries (27) 
Chemical and applied products-manufacturing (28) 
Pekoleurn refming and related industries (29) 
Rubber and misc. plastic products-manufacturing (3 1) 

Chapter IV - IV.2-18B - 
Land Use 
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TABLE IV.2-1 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PART 150 LAND USE COMPATIBILITY GUIDELINES 
Page 3 of 4 

Land Use 

Yearly Day-Night Average 
S o u n d v e l  OW in Decibels 

Below Over 
61 ~ ~ ~ s n L a r  ar 

Stone, clay and glass products-manufacturing (32) 
F'rirnary metal industries (33) 
Fabricated metal products-manufacturing (34) 
Miscellaneous manufactwing (39) 

Photographic and optical Y Y 25 30 N N 
Professional, scientific, and controlling 
instnrmcnts, photographic and optical 
goods; watches and clocks manufacturing (35) 

Agriculture (except livestock) 
and fore* Y y6 Y7 y8 y8 y8 
~gricult& (except livestock) (81) 
Agriculture related activities (82) 
~&stry activities and related~s&ces (83) 

3 Livestock fanning and breeding (81.5 - 81.7) Y y6 Y7 N N N 
- J 

Miniig and fishing, resource production 
and extraction Y Y Y Y Y Y 
Fishing activities and related services (84) 
Miniig activities and related services (85) 
Other resource production and extraction (89) 

RECREATIONAL: 
Outdoor sports arenas and spectator sports (72.2) Y yS y5 N N N 
Outdoor music shells, amphitheaters (72.1 1) Y N N N N N 
Nature exhibits and zoos (72.1) Y Y N N N N 
Amusements, parks, resorts and camps Y Y Y N N N 
Amusements (73) Parks (76) 
Public assembly (72) 
Resorts and group camps (75) 
Other cultural, entertainment and recreation (79) 

Golf course, riding stables and water 
recreation (74) Y Y 25 30 N N 

Numbers in parentheses refer to Standard Land Use Coding Manual (SLUCM) 

The designations contained in this table do not constitute a Federal detmnination that any use of land covered by the 
program is acceptable or unacceptable under Federal, State, or local law. The mponsibility for determining the 
acceptable and permissible land uses mains with the local authorities. FAA determinations under Part 150 are not 
intended to substitute federally determined land uses for those determined to be appropriate by I d  authorities in 

7 response to locally determined needs and values in achieving noise compatible land uses. 

Chapter IV - 1V.2-18C - 
Land Use 
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TABLE IV.2-1 

Seattle-Tacoma International Airport 
L 

Environmental Impact Statement 

PART 150 LAND USE COMPATIBILITY GUIDELINES 
Page 4 of 4 

KEY TO TABLE 

Standard Land Use Coding Manual (SLUCM). 

Land Use and related structures compatible without restrictions. 

Land Use and related structures are not compatible and should be 
prohibited. 

Land Use and related structures generally compatible; measures to 
achieve Noise Level Reduction (NRL), outdoor to indoor, of 25, 
30, or 35 must be incorporated into design and construction of 
structure. 

NOTES FOR TABLE 

1. Where the community determines that residential uses must be alloacd, measures to achieve outdoor to indoor Noise Level 
Reduction (NLR) of at least 25 dB and 30 dB should be incorporated into building codes and be considered in individual 
approvals. Normal construction can be expected to provide a NLR of 20 dB, thus, the reduction nquircments arc often 
stated as 5, 10 or IS dB over standard construction and normally assume mechanical ventilation and closed windows year 
round However, the use of NLR criteria will not eliminate outdoor noise problems. 

C: 
2. Compatible where measures to achieve NLR of 25 are incorporated into the design and construction of portions of these 

buildings where the public is received, oflice areas, noise sensitive areas or where the normal noise level is low. 

3. Compatible where measures to achieve NLR of 30 are incorporated into the design and construction of portions of these 
buildings where the public is received, ofice areas, noise sensitive areas or where the normal noise level is low. 

4. Compatible where measures to achieve NLR of 35 are incorporated into the design and construction of portions of these 
buildings where the public is received, ofice areas, noise sensitive areas or where the normal noise level i s  low. 

5. Land use compatible provided spccial sound reinforcement systems are installed. 

6. Prime use only, any residential buildings require NLR of 2s to be compatible. 

7. Prime use only any residential buildings require an NLR of 30 to be compatible. 

8. Prime use only. NLR for residential buildings not normally feasible, and such uses should be prohibited. 

g. Designations contained in the table do not constitute a Federal determinalion that any use of land covered by the 
program is acceptable or unacceptable unda Federal. State, or local law. The responsibilty for determining the 
acceptability and permissible land uxs runain with the local authorities. 

h. Although Table 2 of FAR Part 150 defines the compatibility or noncompatibility of various land uses for the purposes 
of Federal Aid, programs, or sanctions under the ASNA Act, adjustments or modifications of the descriptions of the 
land use categories may be desirable after consideration of specific local conditions. 

Source: Federal Aviation Administration Advisory Circular AC 15015020-1, Noise Control and 
Compatibility Planning For  Airports, Appendix 1, August 5, 1983. C 

Chapter IV - 1V2-18D - 
Land Use 
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TABLE IV.2-2 
(Page 2 of 8) 

Seattle - Tacoma International Airport 
Environmental Impact Statement 

NOISE SENSITIVE FACILITIES IN THE STUDY AREA 
(Day Night Average Sound Level Range) 

1 1994 1 Year 2000 I Year2010 I Year 2020 
site NO I Alternative 1 Existing 1 ~ l t .  l I A![. 2 ( ~11. 3 & 4 1 ~ l f .  1 I Alf. 2 ( All. 3 & 4 I ~ l t .  I 1 Alt. 2 1 AIL 3 1 ~ l t .  4 

Marine Technology Lab 
Tukwila Elernenfrry 
Thorndyke Elementary 
Cascade View Elementary 
Showalter Middle School 
Foster High School 
Camel01 School 
Mark Twain School 
Nautilus School 
Star Lnkc 
Sunnycrest 
Valhalla 
Wildwood 
Woodmont 
Meredith Hill (opens 
Sacajawea 
Totem 
Federal Way 
Thomas Jeffccson 
Graham Hill 
Kimball 
Muir 
Hawfhorne 
Maple 
Dcarborn Pnrk 
Whitworth 
Brighton 
Van Assclt 
Wing Luke 
Dunlap 
Emerson 
Rainier View School 
llighland Pnrk School 
Concord 
Mercer 
South Shore 
Franklin 
Rainier Beach ' 



TABLE IV.2-2 
(Page 3 of 8) 

Seattle - Tacoma International Airport 
Environmental Impact Statement 

NOISE SENSITIVE FACILITIES IN THE STUDY AREA 
(Day Night Average Sound Level Rang 

1 1994 1 Year 2000 I Year2010 I Year 2020 

Site No Allemativa ( Existing ( All. 1 ( Alt 2 I All. 3 & 4 1 All. l ( Alt 2 1 AIL 3 & 4 1 All. I I All. 2 1 All. 3 AIL 4 

I Cleveland 
OrcdColumbia 
Sharples 
Amazing Grace Lutheran School 
Burien Adventist 
Catskins Montesorri 
Christian Faith 
Colonial Christian School 
Comm Chapel Christian School 
Holy Innocents 
Holy Trinity Lutheran School 
Pegasus 
Rainier Valley Christian School 
St. Francis of Assisi School 
St. Philomenas School 
St. Vincents School 
SeaTac Christian Acad. 
Seattle Christian 
Evergreen Lutheran High School 
John F. K c ~ d y  Mem HS 
Dominion 
Hamlin Robinson S. of Dyslexia 
New Life Christian Academy 
Normandv Park Acad. Monlessori 
Sea-Tac 6&upationat Skills Cl 
Bloulevard Park Elementary 
Glacier High 
Woodside Elementary 
Sunny T c m e  Elementary 
Angle Lake Elementary 
Maywood Blemcnlary 
Zenith School 
Des Moines Assembly of God 
Sch 

Boulevard Park Library 
Burien Library 
Columbia Library 
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, .,,- 
SitcNo I Altmntivs ( Existing 

Atonement Lutheran Ch. 
Bahai of Normandy Park 
Beautiful Saviour Lutheran Ch. 
Bethel Baptist K o r m  Ch. 
Bible Baptist 
Bible Fellowship 
Bethel Chapcl 
Beth Ha ShofarTcmple 
Christian Faith Center 
Christs Church 
Christ Church at ~u i c r a l  Way 
Church of Christ Southwest 
Community Chapel - E Campus 
Community Chapcl - S. Campus 
Community Syn. of S. King Cty 
Cornerstone Comm. Baptist Ch. 
Des Moines Foursquarc Church 
Des Moinu Gospel Chapel 
Des Moines United Mahodist Ch 
Family Worship Ccnlcr 
Federal Way Ch. of the Niumn 
Fedcral Way Fme Methodist 
Fcdcrnl Way Mission Church 
First Baptist Ch. of Des Moine 
First Baptist Ch. Federal Way 
Good Shepcrd Episcopal Church 
Grace Church of Fedcral Way 
Grace Luthenn Church 
Grace & Peace Korean Church 
Highline Ch. of the Nazarene 
Holy Trinity Lutheran 
Jehovnhs Witnesses 
Lutheran Ch. of the Resurrection 
Marcus Whitman Presbyterian 
Midway Comm. Covenant Ch. 
Normandy Christian Church 
Parks of the Pines 
Pierce King Christian Ministries 

NOISE SENSITIVE FACILITIES IN THE STUDY AREA 
(Day Night Avenge Sound Level Range) 

Y W ~ Z O I O  I Year 2020 
Al t l  1 Alt.2 ) A I L 3 8 4 1  AIL1 I AIL2 1 AIL3 1 AIL4 

TABLE lV.2-2 
(Page 5 of 8) 

Seattle - Tacoma International Airport 
Environmental Impact Statement 
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TABLE IV.2-2 
(Page 8 of 8) 

Seattle - Tacoma International Airport 
Environmental Impact Statement 

NOISE SENSITIVE FACILITIES IN T H E  STUDY AREA 
(Day Night Average Sound Level Range) 

1 1994 1 Year 2000 I Year2010 I Year 2020 
site NO ) Alternative 1 histing 1 All. l I Alt. 2 1 All. 3 & 4 ) All. I ) All. 2 ) AIt. 3 & 4 ) All. I ) All. 2 All. 3 1 Alt. 4 

Glenn Nelson Pal); 
Saltwater Slate Park 
Wo'odmont Park 
Woodmont Bench 
Camelot Park 
A Park in Federal Way 
Wildwood Park 
Sacajawea Playground 
Steel Lake Park 
Barnes Creek NatureTmil 
Big Catch Plaza 
Cecile Power Pxk  
Des Moincs CitylKiddie Park 
Des Moines Marina 
Des Moines Marina Pier 
Des Moines Memorial Park 
Midway Park 
MI. Rainier Pool 
Overlook Park 1 
Overlook Park 2 
Redondo WaterfronWooton 
Sonju Park 
S. 239th St. Beach 
South Marina Park 
Zenith Park 
Jefferson Park Golf Course 
Glen Acres Golf Club 
Rainier Golf Counc 
Foster Golf Links 
Tyee Valley Golf Course 
Riverbend Golf Complex 

Note: Noise sensitive facililies that are located near the contour boundary were defined based on the DNL grid analysis (See Appendix C). 

C:V)ATA\WORDU)EIS\CkIAPT4\TADLES\TABZ-2.lXlC 0111 1/96 10:49 AM 
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I I Midway Park 
Mt. Rainier Pool 

~p~ 

Sib No 
P64 
P67 

Zenith Park 
Glen Acres Golf Club 
Rainier Golf Course 

w Valle Golf Course 

Allernntive 

Barnes Creek Nature Trail 
Des Moines CityBiddie Park 

1994 I Year ZOO( 
Existinn 1 AIL I 1 AIL 2 

TABLE IV.2-3 
(Pagc 3 of 3) 

Seattle - Tacoma International Airport 
Environmental Impact Statement 

NOISE SENSITIVE FACILITIES IN THE STUDY AREA 
(Affected by 65 DNL and greater sound levels) 

Nok: Noise sensitive fncilitics thnt are locnkd n w  the contour boundnry wen delined bared on the DNL grid mnlysis (See Appendix C). 
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JURlSDlCnON 
i(M5 DNL 

Burial 

i5-70 DNI. 
Burim 
Des Moines 
Federal wny 
Kmi 
%Te2 
seanle 
u ~ n c ~ p .  King 

TOTAL 

'0-15 DNL 
Burial 
Des Moines 
SenTw 
Uninmrp. King 

T r n  

'5 DNL and greaw 

5 DNL and Orenter 
Blnial 
DesMoines 
Federal Way 
Kar 
h T e 2  
h n l e  
Unineorp. King 

r n A L  

65-70 DNL 
70.75 DNL 
75 DNLand grealcr 
65 DNL mdCrrmer 

TABLE 1V.2-4 
Seattle-Tacoma International Airport 

POPULATION AFFECTED BY AIRCRAFT NOISE 
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TABLE IV.2-6 

Seattle - Tacoma International Airport 
Environmental Impact Statement 

NOISE SENSITIVE FACILITIES 

Impacted by 65 DNL and greater Noise Exposure 
Hos~italsl Public - -  - -  

Schools Churches Libraries 
DNL 65 & Greater 
Existing 28 24 2 3 12 

2000 Alt 1 12 12 0 1 
2000 Alt 2.3 & 4  7 10 1 0 

2010 Alt 1 11 
2010 Alt 2.3, & 4 8 

2020 Alt 1 13 13 
2020 Alt 2.3 & 4 11 10 

Source: Gambrel1 Urban, Shapiro and Associates, Inc.. and Landrum and Brown, 1994. 
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3. CHAPTER IV, SECTION 3 

ARCHAEOLOGICAL, CULTURAL, AND HISTORICAL RESOURCES 

Impacts to archaeological, cultural, and historical 
resources, both on and off-airport, can be caused 

rt development and airport activity. 
Exarnp es of impacts often encountered at by airPo 
airports are: 

0 Acquisition or  relocation of resources (direct 
impacts) 

0 Disruption of sites caused by construction 
(direct impacts) 
Alteration of surface transportation patterns 
(indirect impacts) 
Adverse environmental impacts, such as 
noise, air pollution, and water pollution, that 
change the use of the site (indirect impacts) 

In this section, the Master Plan Update 
alternatives were evaluated in terrns of potential 
impacts to objects, buildings, structures, and sites 
of archaeological, cultural, and historical 
importance. The primary requirements for the 

. protection of the resources are stipulated in the 
National Historic Preservation Act of 1966 
(particularly Section 106) and its implementation 
regulations for "Protection of Historic Properties 
(36 CFR Part 800)."1' The purpose of the 
iegislation is to ens& that cultukl ksources are 
inventoried. evaluated, and considered in 
analyzing proposed development and that steps 
are taken to avoid or mitigate any adverse effects. 

Subject to continued coordination under the 
Section 106 process, it was concluded that there 
are a number of historic and archaeological sites 
in the Airport area, but none would be adversely 
affected by the proposed Master Plan Update 
alternatives. 

(1) METHODOLOGY 

For purposes of this analysis, the following study 
areas were identified: 

General Study Area which is the same as 
used in Chapter IV, Section 2 "Land Usew 
and encompasses the existing 60 DNL noise 
exposure contour. The potential exists within 

1' Nnrional Historic Preservation Act. Section 106. 1966 
(as amended). 

this area for indirect effects from an Airport. 
The project impact area, as referenced below, 
is the DNL 65 and greater noise exposure. 
Acquisition Area to be acquired to enable 
construction of the alternatives. The 
potential exists for any structure within this 
area to be demolished or moved to permit 
airport development. . 

For purposes of this analysis the general study 
area was assessed based on inventory records on 
file at King County and the State Office of 
Historic Preservation for previously inventoried 
properties that are listed or eligible for the 
National Register, as of June 1994.2 Each 
structure identified within the existing 65 DNL 
contour was field verified. A noise exposure 
level of 65 DNL was selected for this evaluation 
based on the noise compatibility criteria 
discussed earlier in Chapter W ,  Section 2 "Land 
Use". Noise impacts on historical structures and 
sites are considered to be related to the 
interference with the use of the structure or site. 
As noted earlier, most land uses, including 
residences, are compatible with noise exposure 
below 65 DNL. 

The acquisition area was evaluated in three steps: 
a literature search, an evaluation of previously 
inventoried properties, and a site visit. For the 
first step, the King County Cultural Resources 
Division and the Washington State Office of 
Archaeology, Historic Preservation, and other 
sources were consulted, and all identified 
resources were noted. The second step consisted 
of a historical integrity evaluation of all 
previously inventoried properties located within 
the existing 65 DNL and greater noise exposure 
area. Previously inventoried properties that 
would possibly be disrupted or acquired as a 
result of a Master Plan Update alternatives or 
located in the 65 DNL noise contour were 
researched at the King County Tax Assessment 
Office for.verification of the date of construction 
and other noted characteristics. All structures 

2' The N a t i o ~ l  Historic Landmarks, National Register of 
Historic Places, De temi~~d  Eligible for National 
Regisrer, Star Register of Historic Phces (with 
supplemenu). Washington State Offin of Archaeology 
and Historic Reservation. January 31.1993. 

Chapter N - IV.3-1- 
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within these areas were then assessed in 
accordance with National Register criteria The 
criteria for listing on the National Register of 
Historic Places .are sites, districts, or objects of 
historical, archaeological, or cultural 
significance:I1 

Associated with events that made significant 
contributions to our history, or are 
Associated with the lives of persons 
significant in our past, or 
That are of a particular type, period, or 
method of construction that possess high 
artistic value, or 
That provide important information about 
history or prehistory. 

As determined by the State Historic Preservation 
Office (SHPO), all properties of federal, state, or 
local significance would be required to comply 
with the US. Department of Transportation 
Section 4(f) requirements. 

The third step included a field survey of the 
entire acquisition area, which was completed in 
December, 1994. Appendix E-A contains a 
detailed summary of the survey methodology. A 
complete field reconnaissance . for existing 
historical structures was conducted for all 
acquisition areas affected by the Master Plan 
Update alternatives. An inventory form was 
completed for each structure that was constructed 
before 1945, as determined from the county tax 
records. These forms are included in Appendix 
A .  A total of 67 sites (2 sites previously 
recorded and 65 newly identified) were recorded 
withim the acquisition area. These properties are 
listed in Table N.3-2. Of the 67 properties 
evaluated, approximately 57 properties had been 
previously moved or modified extensively and 
were determined to exhibit no historical integrity. 
Inventory forms and photographs were submitted 
to the SHPO for review. Based on the materials 
submitted, it was concluded that none of the 67 
properties are eligible for listing in the National 
Register of Historic Places.* Information in the 
Draft EIS, including the SHPO letter of March 8, 
1995 confirms that none of the 67 properties 
within the acquisition area constructed before 
1945 are eligible for the National Register. 

2' N ~ I W M ~  Register Bulktin No. IS, "How to apply 
N a l w ~ l  Register Criteria", National Parks Service. 
1991. 

3 Leuer from Greg Griffith. Washington State Office of 
Archaeology and Historic ReSeNati0h March 8.1995. 

In the spring of 1995, the Cities of Burien, Des 
Moines, and Normandy Park designated a number 
of historic resources that had been included in the 
Airport Community Coalition (ACC) Historic 
Properties Survey as locally significant. Of these 
properties 62 were found to be affected by 65 
DNL and greater noise levels for existing 
conditions (1994) and future Master Plan Update 
alternatives. The information included in the 
ACC Historic Properties Survey was sent to 
SHPO for reviewi' (see Table 1). 

(2) EXISTING CONDITIONS 

Table IV.3-1 lists previously recorded properties 
withim the general study area that have been 
identified as archaeological sites, national or state 
historic sites, or local historic sites as inventoried 
by King County6/ or SHP0.7' It should be noted 
that, for these properties, termed "local historic 
sites," none are currently identified as being on or 
eligible for the State or National Register. 
Exhibit IV.3-1 shows the locations of sites 
withim the general study area. 

Table IV.3-1 lists existing and future DNL noise 
levels for the historic sites. A review of 
previously recorded sites in step two showed the 
existence of two historic (Vacca Farm and the 
Albert Paul House) and no archaeological sites 
within the acquisition area. An additional ten 
previously recorded sites .. (9 historic and 1 
archaeological) were identified in the existing 65 
DNL or greater noise exposure. These sites are: 
14th Avenue South Bridge (A2); Sunnydale 
School (A16); Homer Crosby Home (A22); 
Brunelie Residence (A27); .Bryan House (A29); 
Rayback House (A38); Walsworth House (A39); 
Chesney House (A42); Hillgrove Cemetery 
(A60); Muckleshoot Indian Campground (A68). 
The 14th Avenue South Bridge is listed on the 
National Register of Historic Places. 

The detailed field survey in step three resulted in 
the identification of 65 additional historic sites 
(not previously recorded) within the acquisition 
area. The total number of historic properties in 
the acquisition area (defined as residences over 
50 years old) totals 67 (two previously recorded 

2 Letter from Greg Griffidr. Washington State Office of 
Archaeology and Historic Preservation, November 22, 
1995. 

6/ Personal Communication uiIh Charles Sundberg. King 
County Office of Historic Reservation. September. 
1994. 

21 Personal Communication with Sara Steel. Washington 
State Office of Archaeology and Historic Rese~ation. 
May. 1994. 
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sites plus an additional 65 other residential sites). 
These sites are listed in Table IV.3-2 and shown 
in Exhibit IV.3-2. 

(3) FUTURE IMPACTS 

The assessment of future impacts of the Master 
Plan Update alternatives included both direct and 
indirect impacts which are presented in this 
section. The impact on archaeological, cultural 
and historical resources for Alternative 1 (Do- 
Nothing) and Alternatives 2, 3, and 4 ("With 
Project") were assessed. Assessment and review 
by the SHPO has concluded that the sites 
recorded within the potential acquisition area do 
not meet the criteria for nomination to the 
National Register. 

The impacts of each alternative . on 
archaeological, cultural or historic resources are 
summarized in the following points: 

(A) Do-Nothinv (Alternative 1) 

Under the Do-Nothing alternative, no direct 
impacts to resources of archaeological, 
cultural or historical significance would be 
anticipated. The proposed SR509/South 
Access Road project, which requires the 
relocation of residences and businesses along 
the selected corridor, would not affect any 
historical resources listed on or eligible for 
the National Register of Historic Places. 
Within the general study area, two historic 
sites would be affected by 65 DNL or greater 
noise levels under the Do-Nothing alternative 
for any of the future years evaluated: 
Brunelle Residence (A27) and Hillgrove 
Cemetery (A60). 

(B) "With Proiectn Alternatives 
JAlternatives 2.3. and 4) 

No known archaeological or cultural sites 
would be physically impacted as a result of 
the proposed new parallel runway or landside 
development of any "With Project* 
alternative. Therefore, no direct impacts to 
archaeological or cultural resources would 
occur. 

No significant historical resources would be. 
physically impacted as a result of 
Alternatives 2, 3, and 4. Seventy-five 
properties greater than 50 years old could 
potentially be displaced through acquisition. 
However, the Washington State Office of 
Archaeology and Historic Preservation 
(SHPO or OAHP) have determined that the 

properties within the acquisition site are not 
eligible for the National ~ e ~ i s t e r . ~  
Therefore, no direct impacts to significant 
historical resources would occur. 

No previously inventoried properties located 
within the 65 DNL and geater noise 
exposure (year 2000, 2010, and 2020) are 
currently listed in the State or National 
Registers. 

As is shown in Table IV.3-1, three 
previously inventoried properties would be 
affected by DNL 65 and greater sound levels 
for any future year evaluated by the "With 
Projectn alternatives. These include the same 
two sites affected by the Do-Nothing 
(Bmnelle Residence and Hillgrove Cemetery) 
and the Bryan House. 

Also as indicated in Table IV.3-1, in 
comparison to the Do-Nothing, two sites 
would experience DNL increases of 1.5 or 
more with the "With Project" alternatives: 
Bmnelle Residence (1.5 DNL increase) and 
Bryan House (2.4 DNL increase). The 1.5 
DNL increase in areas affected by DNL 65 
and greater is an FAA guideline (as identified 
in FAA Order 5050.4A, Chapter 5, paragraph 
47e. 

The SHPO has determined that the Bmnelle 
House and the Bryan House are not eligible 
forthe National Register of Historic ~laces.9 

As discussed in Appendix E-B (see Table 1) 
and Chapter N. Section 3, none of the 
historic properties designated as locally 
significant by adopted ordinances of Burien, 
Des Moines, or Normandy Park and exposed 
to noise levels of 65 DNL and greater would 
experience a 1.5 DNL or greater increase 
under any of the Master Plan Update 
alternatives for the years 2000, 2010, or 
2020. Consequently, they would not be 
affected by the proposed improvements. 
Therefore, no indirect impacts are anticipated 
to occur with the proposed airport 
improvements. 

Other than noise, no indirect impact of 
significance to historical, archaeological or 
cultural resources were identified. 

*' Later from Greg Griffith. Washington State Office of 
Archaeology and Historic Resewation. March 8.1995. 
Later from Greg Griffith. Washington State Omce of 
Archaeology and Historic Preservation, November 22. 
1995. 
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(C) Preferred Alternative (Alternative 3) 

No known archaeological or cultural sites 
would be physically impacted as a result of 
the preferred altemative. Therefore, no direct 
imoacts to archaeolo~icd or cultural 
reiources would occur: No significant 
historical resources would be physically 
impacted as a result of ~ l t e m s i v e  3. 
Seventy-five properties greater than 50 years 
old could potentially be displaced through 
acquisition. However, the Washington State 
Office of Archaeology and Historic 
Preservation (SHPO or OAHP) have 
indicated that the properties within the 
acquisition site are not eligible for the 
National Register. ., Therefore, no direct 
impacts to significant historical resources 
would occur. 

No previously inventoried properties located 
within the 65 DNL and greater noise 
exposure (year 2000, 2010, and 2020) are 
currently listed -in the State or National 
Registers. As is shown in Table IV.3-1 and 
IV.3-2, only one previously recorded historic 
site would be exposed to DNL 65 or greater 
in any future time frame. In comparison to 
the Do-Nothing, the preferred altemative 
would result in a 1.5 DNL increase, which is 
considered by FAA guidelines a significant 
change in noise. Based on a preliminary 
assessment, it.  has been recommended that 
this site (Brunelle Residence) would not be 
eligible for the Federal Register and is not 
considered to be a significant historic 
resource. Therefore, no indirect impacts are 

anticipated to occur with the proposed airport 
improvements. ( .. 

(4) CUMULATTVE IMPACT'S 

The cumulative impact of the SeaTac Master 
Plan and other proposed local projects within the 
vicinity could create direct and indirect impacts 
on historical, archaeological and cultural 
resources. However, until project specific plans 
are developed for these developments, the 
cumulative impacts can not be identified. 

(5) MITIGATION MEASURES 

Because no direct or indirect impacts to cultural, 
historic, and archaeological resources listed on or 
eligible for the National Register of Historic 
Places were identified, no mitigation measures 
are anticipated to be necessary at this time. It is 
possible that unknown cultural, historical or 
archaeological sites could be discovered during 
construction. In the event that any artifacts are 
discovered during construction activities, 
construction in such areas will be halted 
immediately and the SHPO and other proper 
authorities will be contacted within 24 hours. 
This will be done so that the fmdings could be 
recorded and the level of significance 
determined. If findings of significance were 
made, mitigation measures would be. developed 
through a Memorandum of Agreement among 

C 
FAA, the Washington State Office of 
Archaeology and Historic Preservation, Advisory 
Council on Historic Preservation, and others. 
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Table IV3 -1 
Page 2 of4 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

DNL NOISE LEVELS F O R  
ARCHAELOGICAL, HISTORICAL, AND CULTURAL RESOURCES 

1994 Year 
Exist. B l t l A l L 2 B l t l U  B L t l A l L 2 B l t l . U  BLt tA lL2Bl t l .U  

Local Historic Sites (continued) 
A 19 Teaaue House Burien 62.5 56.9 57.9 57.9 57.9 57.0 57.9 57.9 57.9 57.5 58.5 58.5 58.5 
A20 ~ G d s  House Burien 61.6 57.4 58.9 58.9 58.9 58.0 59.5 59.5 59.5 59.1 60.4 60.4 60.3 
A21 Haselton Home Burien 53.7 51.7 52.7 52.7 52.7 51.7 52.6 52.6 52.6 52.9 53.3 53.3 53.3 
A22 Homer Crosby Home Burien 67.2 51.0 62.6 62.6 62.6 61.3 62.9 62.9 62.9 61.8 63.3 63.3 63.3 
A23 Clubhouse (Highline Mens Prog.) Burien 58.7 55.6 56.7 56.7 56.7 56.4 57.3 573 57.3 58.1 58.6 58.6 58.0 
A24 Kromasoff House Burien 57.6 53.3 54.6 54.6 54.6 53.8 55.0 55.0 55.0 54.9 55.9 55.8 55.8 
A25 F.W. Dashley Home Burien 56.5 53.4 54.5 54.5 54.5 54.2 55.1 55.1 55.1 55.9 56.3 56.3 55.7 

~ i ~ h i n e  High School 
Community Club Hall 
Van Gasken House 
Latimer House 
Fimell House 
Elsey House 
Case Home 
Rayback House 
Walsworth House 
L. H. Smith House 
Lindahl House 

Burien (KCLM)' 
Des Moines 
Des Moines 
Des Moines 
Des Moines 
Des Moines 
Dcs Moincs 
Des Moines 
Des Moines 
Des Moines 
Des Moines 



Table IV.3 -1 
Page 3 of4 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

DNL NOISE LEVELS FOR 
ARCIIAELOGICAL, IIISTORICAL, AND CULTURAL RESOURCES 

1994 YearZOOO Yeat2010 Year2020 
msitc. Ex&. B l t l B l t Z B l t t U  BltLum81t4 B l t l B l t Z m B L t 4  
Local Historic Sites (continued) 

Chesncy House 
WPA Park Building 
Old Star Lake School 
Redondo Heights Grocery 
Stecle Lake Schoolhouse 
Maddocksville Landing 
Greene Residence 
Biggar House 
Kent Highlands House 
Kent Highlands House I1 
Winston House 
Hughctt House 
Clark House 
Gustin House 
Fmstcad (unidentified) 
L. Mayer Residence 
Hillgrove Cemetery 
Georgetown Poor Farm Anncx 
Rivcrton Park United Methodist 
Nash House 

Des Moines 67.8 
Des Moines (KCLM)* 63.9 
Federal Way 64.1 
Federal Way 63.8 
Fcdcral Way 62.2 
Kent 52.4 
Kent , , 53.4 
Kent 53.8 
Kent 53.5 
Kent 56.9 
Kent 51.5 
Normandy Park 56.0 
Normandy Park 55.9 
Normandy Park 56.0 
SeaTac 57.3 
SeaTac 61.5 
SeaTac (Comm LM)** 73.5 
Tukwila 62.4 
Tukwila 55.8 
Tukwila 53.7 



Seattle-Tacoma International Airport 
Environmental Impact Statement 

D N L  NOISE  LEVELS F O R  
ARCHAELOGICAL,  HISTORICAL,  AND CULTURAL RESOURCES 

1994 Year A 
W S i t r  Exh.. B l t l  Blt? 81t2. A U  Bltl Ah2 Alt.3. BLt4 ALL 81 tZB l t2U 
Local Historic Sites (continued) 

Delta Masonic Temple 
Albert Tutt Property 
Gus Johnson Residence 
Lumber Mill OEce  
Betts General Store 
Long Farmhouse 
Star Lake School 
tenhart House 
F.W. Morse Summer House 
W. D. Cotter Summer House 

Tukwila 
Tukwila 
Tukwila . 
King County 
King County 
King County 
King County 
King County 
King County 
King County 

King County Landmark Designation 
**  Community Landmark Designation (honorary designation only) 
@ On or eligible for National Historic Register (NR) or State Historic Register (SR) . 

Source: Shapiro and Associates, Inc. 1994. 



Address 
1481 1 Des Moines Way S., Burien 
853 148th Street. Burien 
14644 l lth Avenue S., Burien 
1004 S. 150th Street, Burien 
15060 Des Moines Way S., SeaTac 

vacca r a m s  
15208 Des Moines Way S., SeaTac 
154 16 Des Moines Way S., SeaTac 
15416 Des Moines Way S., SeaTac 
15446 Des Moines Way S., SeaTac 
15454 Des Moines Way S., SeaTac 
I4644 I Ith Avenue S.. Burien 
1004 S. 150th Street, Burien 
15060 Des Moines Way S., SeaTac 
15208 Des Moines Way S., SeaTac 
15427 12th Avenue S., SeaTac 
15433 12th Avenue S.. SeaTac 
15441 12th Avenue S.. SeaTac 
1066 S. 156th Way, SeaTac 

1066 S. 156th Way, SeaTac 

15453 12th Avenue S., SeaTac 
1561 8 Des Moines Way S., SeaTac 
844 S. 157th Place, SeaTac 
1019 S. 157th Place, SeaTac 
1131 S. 154th Place, SeaTac 
1563 1 12th Avenue S., SeaTac 
15653 12th Avenue S., SeaTac 
1037 S. 156th Way, SeaTac 
1009 S. 157th Place. SeaTac 

'd 
T a b l e  1V.3-2 
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Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES IN THE ACQUISITION AREA 
(CONSTRUCTED B E F O R E  1945) 

National Register 
Condition Elkibk- - 

Modified No 
Modified No 
Modified No 
Intact No 
Intact, No 
Rundown 
Modified No 
Moved 
Intact, Moved No 
Moved No 
Intact No 
Modified No 
Intact, Moved No 
Modified No 
Modified No 
Modified No 
Modified No 
Intact No 
Intact No 
Intact 

i 
No 

Outbuilding 
Minimal No 
Modifications 
Intact No 
Modified No 
Intact No 
Intact No 
Modified No 
Intact No 
Modified No 
Modified No 
Modified No 

Vernacular Pyramidal Family 
Modem Ranch 
Vernacular-Cross Gable 
Craftsman 
Vernacular-Gable Front 

Commercial Flat Roof 

Vernacular-Gable Front 
Gable Front-Garage and Shed 
Craftsman 
Craftsman 
Vernacular-Pyramidal Family 
Vernacular-Pyramidal Family 
Vernacular-Side Gable 
Modem-Minimal Traditional 
Modem-Minimal Traditional 
Modern-Minimal Traditional 
Modem-Minimal Traditional 
Vernacular-Front Gable 

Vernacular Massed Plan, 
Side Gable 
Modern-Minimal Traditional 
Combination of Modifications 
Vernacular-Side Gable 
Modern-Minimal Traditional 
Modern-Minimal Traditional 
Vernacular- Side Gabled 
Vernacular-Front & Side Gable 
Craftsman 
Vernacular Massed Plan,side gabled 

Zone (and sub 

A, RP? 
A, RPZ 
A, RPZ 
A, RPZ 
A, P 



Table IV.3-2 
Page 2 of3  

sit& Address 
29 15718 9th Place S., SeaTac 
30 (AS?')" Albert Paul House 839 S. 

157th Place. SeaTac 
819 S. 157thPlace. SeaTac 
1581 1 9th Avenue S., SeaTac 
15904 Des Moines Way S., SeaTac 
15914 Des Moines Way S., SeaTac 
906 S. 160th Street. SeaTac 
15822 9th Avenue S., SeaTac 
15823 9th Avenue S., SeaTac 
15864 Des Moines Way S.,SeaTac 
16451 12th Avcnue S., SeaTac 
16429 12th Avenue S.. SeaTac 
16235 12th Avenue S.. SeaTac 
16033 12th Avenue S., SeaTac 
16032 9th Avenue S.SeaTac 
15914 Des Moines Way S.. SeaTac 
16244 8th Avenue S., SeaTac 
16422 8th Avenue S., SeaTac 
16412 8th Avenue S., SeaTac 
16436 8th Avenue S., SeaTac 
16452 8th Avenue S., SeaTac 
16602 8th Avenue S., SeaTac 
16616 8th Avcnue S., SeaTac 
16628 8th Avenue S., SeaTac 
16623 8th Avenue S., SeaTac 
644 S. 168th. SeaTac 
632 S. 168th Street, SeaTac 
16463 8th Avenue S.. SeaTac 
16444 Des Moines Way S.. SeaTac 
16444 Des Moines Way S.. SeaTac 

164 12 Des Moines Way S., SeaTac 
16404 Des Moines Way S., SeaTac 
16247 8th Avenue S., SeaTac 

!-2mwQn 
Modified 
Minimal 
Modifications 
Modified 
Modified 
Modified 
Modified 
Modified 
Modified 
Modified 
Could not Locale 
Modified 
Modified 
Modified 
Modified 
Intact 
Modified 
Modified 
Modified 
Intact 
Modified 
Modified 
Modified 
Modified 
Modified 
Modified 
Modified 
Modified 
Modified 
Intact 
Unknown 
Outbuilding 
Modified 
Modified 
Modified 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES IN THE ACQUISITION AREA 
(CONSTRUCTED BEFORE 1945) 

Ew2k 
No 
No 

No 
No 
No 
No 
No 
No 
No 
Und. 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 

National Register Zone (and sub 
L Area.) 
Minimal Traditional 
Craftsman 

Vernacular Gable Front & Wing 
Vernacular, Front and Wing Gable 
Vernacular, Front and Wing Gable 
National, Front and Wing Gable 
Vernacular. Front and Wine. Gable 
vernacular, Massed ~ 1 a n ; s d e  Gable 
Vernacular, Massed Plan with Additions 
Undetermined 
Modified Minimal Traditional 
Combined Modifications 
Vernacular, Massed Planlside Gable 
Vernacular. Gable Front 
Vernacular-Side Gable-Craftsman 
Vernacular. Front Gable 
Modified Combination 
Vernacular, Massed Plan 
Vernacular. Front and Wing Gable 
Vernacular, Front and Wing Gable 
Vernacular, Pyramidal Family 
Vernacular, Gable Front 
Vernacular. Massed Plan 
Vernacular. Massed Plan 
Vernacular, Massed Plan 
Combination of Modifications 
Vernacular, Front and Wing Gable 
Vernacular, Massed Plan 
French Eclectic 
Unknown, Unable to access property 

Vernacular, Gable Front Family 
Minimal Traditional 
Vernacular, Side Gabled Family 
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Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES IN THE ACQUISITION AREA 
(CONSTRUCTED BEFORE 1945) 

National Register Zone (and sub 
sit& Address m Condition Elirible Stvle 
62 16223 8th Avenue S., SeaTac 1939 Modified No Vernacular, Front and Side Gable Family A, M 
63 16002 Des Moines Way S., SeaTac 1933 Modified No Vernacular, Front and Side Gabled Family A, M 
64 16874 8th Avenue S.. SeaTac 1926 Modified No Vernacular. Front and Sidc Gabled Family A, M 
65 I6841 8ih Place S., SeaTac 1933 Modified No Major Modiiications A, P 
66 16854 8th Avenue S., SeaTac 1936 Modified No Vernacular, Massed Plan Family A, M 
67 16842 8ih Avenue S., SeaTac 1942 Modified No Minimal Traditional A. M 

Source: Shapiro and Associates, Inc. 1994 

" A = Acquisition, RPZ = Runway Protection Zone, M= Mitigation, P=Primary ' Previously Recorded (PR) 
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T> CHAPTER IV, SECTION 4 
DEPARTMENT OF TRANSPORTATION SECTION 4 0  RESOURCES 

This section discusses the impacts of the Master 
Plan Update alternatives for Sea-Tac Airport on 
applicable U.S. Department of Transportation 
(DOT) Section 4(f) resources.lr The U.S. 
Department of Transportation Act of 1966, 
specifically Section 4(f), provides for the 
protection of certain publicly owned resources. 
DOT Section 4(f) resources include public parks; 
recreational areas; wildlife and waterfowl refuges 
of federal, state, or local significance; or any land 
from an historic site of federal, state, or local 
significance. Chapter IV, Section 3 "Cultural, 
Historic, and Archaeological Resources", 
provides a detailed description of the resources 
discussed in this section. 

Special procedures are required when 
development would affect lands purchased or 
developed using Land and Water Conservation 
funds. The Land and Water Conservation Fund 
Act of 1965 (Public Law 88-578), 16 U.S.C. 601- 
8(f)(3), commonly known as LAWCON Section ) 6(f) requires that: 

"No property acquired or developed with assistance 
under this section shall, without the approval of the 
Secretary (of the Department of the Interior), be 
converted to other than public outdoor recreational 
uses. The Scmtary shall approve such conversion 
only if he finds it to be in accord with the then 
existing compnhmsive statewide outdoor 
recreation plan and only upon such conditions as he 
deems necessary to assure the substiMion of other 
recreation properties of at least equal fair market 
value and of reasonable equivalent usefulness and 
location." 

As is described in this section, no DOT Section 
4(f) or LAWCON Section 6(f) resources would 
be directly or indirectly impacted by any of the 
Master Plan Update alternatives. 

Programs or projects will not be approved by the 
federal government if they require the use of 
DOT Section 4(f) or LAWCON Section 6(f) 
resources, unless there is no feasible and prudent 
alternative to the use of such land. In such a 

case, programs must include all possible planning 
to minimize harm resulting from the use. 

Airport development can adversely impact 
Section 4(f) or 6(f) resources either directly or 
indirectly. A direct impact, or direct use, would 
involve acquisition of all or a portion of the 
resource. An indirect impact, or constructive use, 
may be created by adverse noise impacts, surface 
trafiic impacts, air pollution impacts or others. 
Federal Agency land use compatibility guidelines 
identi@ adverse incompatible noise impacts on 
most urban recreation resources as noise levels 
above 75 DNL, unless the resource contains a 
receptor of unusual noise sensitivity such as an 
auditorium or outdoor performing arts center, in 
which case the threshold would be a noise level 
of 65 DNL or pa te r .  

Parks, recreational areas, wildlife and waterfowl 
refuges, and historic sites were inventoried and 
identified in Exhibit N.4-1. In total, 79 public 
parks, six private recreation uses, and various 
historic sites were identified within the general 
study area in the following jurisdictions: 
unincorporated King County, Burien, Des 
Moines, Federal Way, Kent, Normandy Park, 
SeaTac, Seattle, and Tukwila. 

The following section summarizes direct impacts 
on 4(f) and 6(f) resources. 

(A) Existing Cosditions 

Parks and recreation areas that were 
identified in the general study area (the area 
currently affected by 65 DNL and grtater 
sound levels) are shown in Exhibit IV.4-1. 
As shown, a total of 84 parks and recreational 
facilities (including 6 private golf courses) 
are located within the study area. Currently, 
Sea-Tac Airport has no direct impacts on 
these facilities. 

No land in the study area has been purchased 
with Land and Water Conservation funds or 
designated for conversion under Section 6(9. 

Chapter IV - IV.4-1 - 
DOT Section 4(1) 
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(B) Future Conditions 

The direct impact of future airport activities 
on DOT Section 4(f) lands is described in the 
following subsections. 

1. Do-Nothine (Alternative 1 )  

No public parks, recreation areas, or 
historical or cultural sites would be 
acquired or otherwise directly impacted 
as a result of Airport improvement by the 
Port of Seattle under the Do-Nothing 
alternative. The development of a SR 
509ISouth Airport Access Road by 
WSDOT would likely have the largest 
direct and indirect impact of all planned 
improvements on land use in the area. 
These impacts for the various alternatives 
under consideration are detailed in the 
Draft EIS for SR 509ISouth Access 
(issued in December 1995). Depending 
on the alternative chosen, the 
construction of the SR 509/South Access 
would directly or indirectly affect one or 
more of the following Section 4(f) 
resources: Des Moines Creek Park, the 
proposed Des Moines Creek Trail, and 
Zenith Park. 

2. 'With Proiectn (Alternatives 2.3, 

The acquisition area is the same for each 
"With Project* alternative at a given 
runway length. Within the acquisition 
areas that vary by the shorter runway 
lengths (7,000-ft and 7,500-ft vs. the 
longer 8,500-ft), there are no 4(f) 
properties. Therefore, the following 
discussion summarizes the direct impact 
of all "With Project" alternatives. No 
acquisition of any DOT Section 4(f) 
properties would be anticipated. 

As shown in Exhibit IV.4-1, a small 
portion of the Des Moines Creek Park 
(noted as site. P44) would be located in 
the expanded Runway Protection Zone 
(RPZ) in the event of extension of 
Runway 34R Because this property 
would not need to be acquired and 
because the RPZ would not physically 
prevent the property's intended use as a 
park, the location of Des Moines Creek 
Park in the RPZ would not constitute a 
direct Section 4(f) impact. A portion of 
the privately operated Tyee Valley Golf 

Course would need to be used for the 
Runway 34R extension. Because the 
Port of Seattle leases the property for 
private use, the Tyee Valley Golf Course 
does not qualify as a DOT Section 4(f) 
resource. 

Three baseball diamonds located north of 
SR 518 and east of Des Moines Way 
South, would be affected. These 
facilities are partially located in the RPZ 
for the existing runways and partially in 
the RPZ for the proposed new parallel 
runway. They are owned by the Port of 
Seattle and leased on a month-to-month 
basis to the Highline East Little League. 
The baseball diamonds are used for 
interim recreational purposes only and 
could be relocated. Because this 
location is used for recreational purposes 
on a temporary basis, the baseball 
diamond sites would not qualify as a 
DOT Section 4(f) res0urce.Z 

Sixty-seven residences of 50 years in age 
or more would be acquired to implement 
any of the "With Projectn alternatives. 
Gregory Griffith, Comprehensive 
Planning Specialist at the State Office of 
Archaeology and Historic Preservation, 
however, confirmed that none of these 
properties are eligible for the State or 

C 
National Register of Historic Places. 
Appendix E-A contains detailed 
information on these properties. 

3. Preferred Alternative 
JAlternative 3) 

No acquisition of any DOT Section 4(f) 
properties is anticipated. As shown in 
Exhibit N.4-1, a small portion of the 
Des Moines Creek Park (noted as site 
P44) would be located in the expanded 
Runway Protection Zone (RPZ) in the 
event of extension of Runway 34R. 
Because this property would not need to 
be acquired and because the RPZ would 
not physically prevent the property's 
intended use as a park, the location of 
Des Moines Creek Park in the RPZ 
would not constitute a direct Section 4(f) 

2 FAA Order 5050.4A. Chapter 5, Paragraph 47. e (7) a3 
states "Where property is owned by and currently 
designated for use by a lransportation agency and a park 
or recreation use of the land is made only on an interim 
basis, a section 4(f) determination would not ordinarily 
be required." C 

Chapter lV 
DOT Section 4[f) 
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impact. A portion of the privately 
operated Tyee Valley Golf Course would 
need to be used for the Runway 34R 
extension. Because the Port of Seattle 
leases the property for private use, the 
Tyee Valley Golf Course does not 
qualifL as a DOT Section 4(f) resource. 

Three baseball diamonds located north of' 
SR 518 and east of Des Moines Way 
South, would be. affected. These 
facilities are partially located in the RPZ 
for the existing runways and partially in 
the RPZ for the proposed new parallel 
runway. Because this location is used for 
recreational purposes on a temporary 
basis, the baseball diamond sites would 
not qualifL as a DOT Section 4(f) 
 resource.^' 

As was noted earlier, numerous 
properties of local significance are 
located in the airport vicinity. The State 
Office of Archaeology and Historic 
Preservation, however, confirmed that 
none of these properties an eligible for 
the State or National Register of Historic 
Places. Consequently, there are no 
cultural structures that qualifL for 
protection under DOT Section 4(f). 

(3) INDIRECT IMPACTS 

Table IV.4-1 lists existing and projected noise 
levels at the parks and recreation facilities in the 
study area (shown in Exhibit IV.4-1) for 1994, 
2000,2010, and 2020. 

(A) exist in^ Conditions 

As shown in Table IV.4-1, a total of 15 parks 
and recreation facilities are currently affected 
by aircraft noise levels of 65 DNL or greater. 
Two of these are privately owned golf 
courses (Glen Acres Golf Club and the 
Rainier Golf Course) and are not DOT 
Section 4(f) land. Another facility (Tyee 
Valley Golf Course) is not a Section 4(f) 
resource because it is leased from the Port of 
Seattle for private use. The lease has at all 
times contained a special termination 

2 FAA Order 5050.4& Chapter 5, Paragraph 47, e (7) a3 
states 'Whm property is omed by and currently 
designated for use by a transportation agency and a park 
or recreation use of the land is made only on an interim 
basis, a section 4(f) dctmnination would not ordinarily 
be required." 

Chapter IV - IV.4-3 - 
DOT SectSon 4(f) 

provision that provides the Port of Seattle the 
option to reclaim all or a portion of the land 
for the purpose of expanding airport 
operations or facilities into the leased area. 

There are 12 publiclydwned parks within the 
general study area that are currently affected 
by noise levels of 65 DNL and greater and 
that could qualifj. as DOT Section 4(f) 
resources. These include the following: 

Southern Heights Park (P14): This small 
neighborhood park is operated by King 
County. Southern Heights Park has two 
tennis courts, play equipment, and a large 
grassy area. There are no trails in this 
park. 

North SeaTac Park (P28): The City of 
SeaTac is currently in the process of 
completing a construction document 
describing its plan to invest $9 million on 
capital improvements for these two parks 
(North SeaTac Park and South 142nd 
Street Park), which are adjacent to one 
another. Currently, North SeaTac Park 
has an equestrian center, a BMX facility 
(an off-road bicycle course), a new 
community center building, three soccer 
.fields, four baseball fields, and several 
open space trails. At the center of North 
SeaTac Park, two additional buildings (a 
gymnasium and a one-story building 
previously used as a ceramics activity 
center and currently owned by the 
Department of Public Works) have been 
abandoned for ten years. Both buildings 
were closed for asbestos abatement. 
Initial park proposals discussed the need 
to demolish these buildings but, with the 
increasing cost of demolition, the City of 
SeaTac is considering renovating the 
structures. A final decision is not 
expected in the near future. These parks 
are operated by the City of SeaTac. 

Angle Lake Park (P43): Angle Lake Park 
provides swimming opportunities in 
Angle Lake. There are restrooms, 
concessions, a children's play equipment 
area, a small lifeguard structure, and a 
park maintenance storage facility. There 
is an area of unique Douglas fir trees, 
several trails, and a residential structure 
belonging to a previous park caretaker. 
Angle Lake Park is operated by the City 
of SeaTac. 
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Des Moines Creek Park (P44): Des 
Moines Park covers an area of over 100 
acres and includes bike trails and hiking 
trails. This park is jointly operated by 
the Cities of Des Moines and SeaTac. 

Parkside Park (PS3): This park is a very 
small rest area park which is operated by 
the City of Des Moines. There are no 
recreational facilities at this park. 

Parkside Wetlands (P54): Parkside 
Wetlands is an undeveloped park, with a 
few unpaved trails. The park is jointly 
operated by the City of Des Moines and 
the City of Kent. 

Barnes Creek ~ u t h e  Trail (P64: The 
Barnes Creek Nature Trail is a gravel and 
natural pedestrian trail in the heart of 
residential Des Moines. The trail follows 
Barnes Creek through a wooded area 
with both canopy and understory 
vegetation. Children and adults heavily 
use this trail for jogging and mountain 
bike activities. The 1.2 acre, 0.6 mile 
trail runs north-south to SR-509 right-of- 
way between Kent-Des Moines Road and 
South 223rd Street, and is owned by the 
City of Des Moines. The trail will be 
an important section of a planned north- 
south pedestrian trail from Saltwater Park 
to the City of SeaTac. Barnes Creek 
Trail is already impacted by existing 
airport flight noise. 

City ParWKiddie Park (P67): City 
ParkKiddie Park is an older, family park 
of lawn, trees, play structures, picnic 
tables and nature trails. The active areas 
overlook and provide access to the 
Massey Creek ravine with a beautiful 
strand of trees and understory vegetation. 
The park is used primarily by children 
and families from the surrounding 
neighborhood. The 3.2 acre park is 
located at 21st Avenue South and South 
231st Street. The park is severely 
impacted by existing airport flight noise, 
which diminishes its tranquil attributes. 

Midway Park (P71): Midway Park is a 
small neighborhood park with play 
structures, a basketball court, play fields, 
picnic tables, and walking paths. The 
park is heavily used by children from 
nearby low-income housing units and 
preschool children from at least three 
daycare facilities. The 1.6 acre park is 
located southeast of South 221 Street and 

28th Avenue South, and is owned by the 
City of Des Moines. C 
Mount Rainier Pool (P72): Mount 
Rainier Pool provides year-round 
swimming activities through organized 
swim teams, lap swimming, free swim 
and classes. Mount Rainier Pool is 
located adjacent to Mount Rainier High 
School at 22450 19th Avenue South, and 
is owned and operated by King County. 

Sonju Property (P-76 j h u e  park site): 
The Sonju property is an undeveloped 
natural, wooded area with potential 
future use as part of the north-south 
pedestrian trail.- The property contains 
numerous trees and understory 
vegetation. The property is located south 
of South 245th Street between 16th and 
20th Avenues South. The 9.5 acre 
property is owned by the Sonju family, 
and is under negotiation for purchase by 
the City of Des Moines. 
Zenith Park (P79): Zenith park is a 
neighborhood park with significant open 
space and heavily used sports fields. The 
11.6 acre park is located northwest of 
South 240th Street and 16th Avenue 
South, and is leased by the City of Des 
Moines from the Highline School 
District. 

C 
None of these parks and recreational facilities 
include noise-sensitive facilities. - As 
indicated in Chapter N, Section 2, parks 
without unusually noise-sensitive facilities or 
activities are considered compatible uses (and 
thus would not be indirectly impacted) unless 
they are affected by noise levels of 75 DNL 
or greater. The only facilities that are 
currently affected by noise levels of 75 DNL 
and greater are Des Moines Creek Park, and 
the Tyee Valley Golf Course. As discussed 
previously, the Tyee Valley Golf Course does 
not constitute a Section 4(f)  resource, as it is 
privately used. 

(B) Parks and Recreation Areas and 
Historic Pronerties Desienated as 
Locallv Si~nificant bv Local 
Jurisdictions 

In spring 1995, Burien, Des Moines, and 
Normandy Park designated a number of parks 
and recreation areas and historic properties 
within their respective city limits as locally or 
regionally significant. These facilities have 
been assessed in this Final EIS. 

Chapter 1V - IV.44 - 
DOT Section 4(f) 
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1 Parks and Recreation Areas 
-1 

As discussed in Chapter IV, Section 2 (Land 
Use), the ordinances discussed below relating 
to the protection of parks and recreation areas 
were recently adopted by Burien, Des 
Moines, and Normandy Park. All three of 
these ordinances state that park and 
recreation areas designated by the respective 
city as locally or regionally significant should 
generally be protected from noise levels that 
exceed 55 DNL. In addition, these 
ordinances also state that noise levels should 
not exceed 60 DNL for specific park and 
recreational facilities (e.g., golf courses, ball 
fields, outdoor spectator sports areas, 
amusement parks, riding stables, nature trails, 
and wildlife refuges) designated as locally 
significant. The Burien ordinance also states 
that for outdoor amphitheaters and music 
shells designated as being of IocaI or regional 
significance by the City, noise levels should 
not exceed 50 DNL. 

All of these ordinances sets noise level 
criteria below those specified by 14 CFR Part 
150 guidelines. According to Part 150 of the 
Federal Aviation Regulations noted 
previously in this section, public parks and 
recreational areas are normally considered 
compatible with air operations at or below 75 
DNL. If the public park or recreational area 
contains a noise-sensitive use, such as an 
auditorium or outdoor performance center, 
the use would be compatible at or below 65 
DNL. 

Many of these parks are presently affected by 
noise levels in excess of the recently adopted 
local noise guidelines. For purposes of this 
EIS, the evaluation focused on determining 
the existing and future noise exposure with 
and without the proposed improvements. In 
accordance with FAA Orders 1050.1D and 
5050.4A. significant impacts are considered 
to occur if an increase in noise exposure of 
1.5 DNL occurs to sites exposed to 65 DNL 
or greater noise exposure. Thus, the 
following section presents the assessment of 
noise impacts on park and recreational 
facilities under this Federal standard of 
significance. 

Burien: Ordinance No. 131 (adopted 
April 10, 1995) designated 10 parks and 
recreation areas as locally significant and 
one as regionally significant. Designated 
locally significant parks and recreation 

areas included in Table IV.4-1, which 
lists existing and future DNL noise 
levels, are the following: Burien Park 
(P33); Chelsea Park (P32); Des Moines 
Memorial Park (P70); Lakeview Park 
(P34); Moshier Park (P29); Salmon 
Creek Park (P2O) and Seahurst Park 
(P31). Seahurst Park was designated by 
Ordinance No. 131 as regionally 
significant. Four other parks designated 
as locally significant in Ordinance No. 
131 (Highline Community Center Park, 
Lake Burien Park, Seola Beach Park, and 
Shorewwd Park) are located west of 
First Avenue South and thus are outside 
the general study area for the Master Plan 
Update. None of these five parks are 
located within the existing (1994) 65 
DNL noise contour nor would they be 
exposed to 65 DNL or greater noise 
levels under any of the future Master 
Plan Update alternatives. 

Des Moines: Ordinance No. 1123 
(adopted April 6, 1995) designates 13 
parks and recreation areas as locally 
significant. Designated locally significant 
parks and recreation areas included in 
Table IV.4-1, which lists existing and 
future DNL noise levels, are the 
following: Des Moines Beach Park 
(P45); Des Moines Creek Park (P44); 
Des Moines Marina and Fishing Pier 
(768 and P69); Big Catch Plaza (P65); 
Mt. Rainier Pool (P72); Parkside 
Wetlands (P54); Redondo Waterfront 
Park (P75); Saltwater State Park (P56); 
Woodmont Park (P57); and Zenith Park 
(P79). One other designated locally 
significant park, Des Moines Field House 
Park, is located at 1000 220th Street 
South in Des Moines Park (P46) and 
would not be exposed to noise levels 
exceeding 65 DNL under current 
conditions or under any of the Master 
Plan Update alternatives. 

Two other proposed parks and recreation 
areas are designated as locally significant in 
Ordinance 1123: "Proposed Sports Park" and 
"Proposed Des Moines Creek Trail." The 
proposed Sports Park would be located at the 
northwest comer of 216th Street South and 
24th Avenue, primarily on land owned by the 
Port of Seattle. This City of Des Moines 
development is planned to include several 
baseball fields, soccer fields, tennis courts, 
and possibly a golf driving range. No noise- 
sens~tive uses, such as an outdoor performing 

chapter IV 
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hall, are planned. The Des Moines City 
Council has approved the Sports Park, and 
the. project is currently in negotiations 
between the Port of Seattle and Des Moines. 
DNL noise levels for this proposed park 
would be similar, but slightly less, than for 
Des Moines Creek Park (P44), which is 
located closer to the Airport (about one-half 
mile to the north of the proposed site). 
Consequently, the proposed Sports Park 
would not be exposed to noise levels that 
exceed 75 DNL (or 1.5 DNL additional noise 
when comparing the Do-Nothing to the "With 
Project") under any of the Master Plan 
Update alternatives. The draft Greater Des 
Moines Comprehensive Plan (October 18, 
1995) contains a policy (6-03-24) that allows 
the City to waive the maximum noise 
limitati~ns for parks of local significance 
"when it is determined by the City Council 
that the public interest would be better served 
by allowing the establishment of a park or 
recreation area of local significance within an 
area with excessive noise levels." The 
"Proposed Des Moines Creek Trail" would 
link Des Moines Creek Park with Des Moines 
Beach Park. Maximum noise levels for the 
proposed trail would be the same as those for 
Des Moines Creek Park (P44). As a result, 
the proposed trail would not be exposed to 
noise levels that exceed 75 DNL under any of 
the Master Plan Update alternatives and the 
change in noise levels for facilities within 65 
DNL would be less than 1.5 DNL. 

Normandv Park Ordinance No. 609 
(adopted March 28, 1995) designated 
seven parks as locally significant. These 
are the following: Brittany Park, 
Decorative Parks; City Hall Park; Civic 
Center Park; Marine View Park; Nature 
Trails Park; and Walker Preserve. As the 
entire city of Normandy Park is located 
outside of the general study area as well 
as the 65 DNL for existing conditions 
(1994) or any of the Master Plan Update 
altematives, none of these parks would 
be exposed to noise levels that exceed 65 
DNL. 

Historic Proverties 

As discussed in Chapter IV, Section 2 (Land 
Use), ordinances relating to the protection 
and preservation of historic resources were 
recently adopted by Airport-vicinity 
jurisdictions. The following ordinances were 
adopted: Burien (Ordinance No. 130, adopted 
April 10, 1995); Des Moines (Ordinance 

1125 adopted April 6, 1995); and Normandy 
Park (Ordinance No. 608 adopted March 28, 
1995). 

i 
Appendix E-B of this Final EIS lists and 
evaluates these properties designated as 
locally significant in each of these ordinances 
that are affected by noise levels of 65 DNL 
and greater for existing conditions (1994) or 
under any of the Master Plan Update 
altematives. The adopted ordinances for all 
three of these jurisdictions generally provide 
for protection of historic properties of local 
significance from noise levels that exceed 55 
DNL. These ordinances set noise-level 
criteria below. those specified by federal 
guidelines. According to Part 150 of the 
Federal Aviation Regulations (as explained in 
Chapter N, Section 3), historic properties are 
normally considered. compatible with air 
operations at or below 65 DNL. 

(C) Future Imoacts 

The following paragraphs summarize the 
potential DOT Section 4(f) impacts in the 
years 2000,2010 and 2020. 

1. Do-Nothine (Alternative 1) c- 
As noise decreases in the future as a L 

result of quieter aircraft, indircct aircraft 
noise impacts on parks and recreation 
land would also decrease. In 1994, 12 ' 

potentially eligible Section 4(f) resources 
and three noneligible resources were 
affected by aircraft noise of 65 DNL or 
greater. Under the Do-Nothing 
alternative, in 2000, 2010 and 2020, only 
four potentially eligible Section 4(f) 
resources (North SeaTac Park: P28, 
Southern Heights Park: P14, Des Moines 
Creek Park: P44, and Mt. Rainier Pool: 
P72) and two non-eligible resources 
(Tyee Valley Golf Course and Rainier 
Golf Course) would be affected by noise 
levels of 65 DNL or greater under the 
Do-Nothing alternative. 

Since none of these parks contain noise- 
sensitive facilities, their recreational use 
would remain compatible. Only the Tyee 
Valley Golf Course, which is not a 
kction 4(f) property, would be affected 
by incompatible noise levels over 75 
DNL. 

Chapter IV 
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2. "With Proiectn Alternatives 2.3, 
and 4 - 

Year 2000: A total of five parks and 
recreational facilities would be noise 
impacted by the "With Project" 
alternatives at DNL 65 and greater noise 
levels. Four of the five facilities are 
potential DOT Section 4(f) resources: 
Southern Heights Park, North SeaTac 
Park, Des Moines Creek Park, and Mt. 
Rainier Pool. In addition, one non- 
eligible resource, Tyee Valley Golf 
Course, would be exposed to a noise 
level of 75.4 DNL. 

Of the four eligible DOT Section 4(f) 
resources, none contain noise-sensitive 
uses; thus all are considered compatible 
uses since the noise levels at these sites 
do not exceed DNL 75. 

Year 2010: A total of six parks and 
recreational facilities would be noise 
impacted by the "With Project" 
alternatives at 65 DNL and geater noise 
levels. Four of the six facilities are 
potential DOT 4(f) resources: Southern 
Heights Park, North SeaTac Park, Des 
Moines Creek Park, and Mt. Rainier 
Pool. In addition, two non-eligible 
resources (Rainier Golf Coune and Tyee 
Valley Golf Course) would be exposed to 
noise levels of 65.1 DNL and 75.1 DNL, 
respectively. 

Of the four eligible resources, none 
contain noise sensitive uses and are thus, 
compatible with the noise exposure. 

Year 2020: A total of seven parks and 
recreational facilities would be impacted 
by DNL 65 and greater noise levels. Five 
of the seven facilities could be DOT 
Section 4(f) resources: Southern Heights 
Park, North SeaTac Park, Des Moines 
Creek Park, Barnes Creek Tail, and Mt. 
Rainier Pool. In addition, Rainier Golf 
Course and Tyee Valley Golf Coune 
would be exposed to 65.6 DNL and 75.5 
DNL. respectively. 

Of the five eligible resources, none 
contain noise sensitive facilities and are 
thus, compatible with the respective - 
noise levels. 4' 

As is shown in Table IV.4-1, by 
comparing each of the "With Project" 
alternatives (Alternatives 2, 3, and 4) to 
the Do-Nothing (Alternative l), none of 
the alternatives would result in a 1.5 or 
more DNL increase at a DOT Section 
4(f) site exposed to DNL. 65 or greater 
sound levels.* 

As discussed in Appendix E-B (see Table 
1) and Chapter IV Section 3, none of the 
historic properties designated as locally 
significant by adopted ordinances of 
Burien, Des Moines, or Normandy Park 
that are exposed to noise levels of 65 
DNL and greater would experience a 1.5 
DNL or greater increase under any of the 
Master Plan Update alternatives for the 
years 2000, 2010, or 2020. 
Consequently, they would not be 
impacted by project improvements. 

As indicated in Table IV.4-1, none of the 
parks designated as locally or regionally 
significant in the adopted ordinances of 
Burien, Des Moines, or Normandy Park 
that are exposed to noise levels of DNL 
65 or geater under any of Master Plan 
Update alternatives for 2000, 2010, or 
2020 would experience a 1.5 or greater 
DNL increase. None of the parks 
designated as locally or regionally 
significant in the adopted ordinances of 
Burien, Des Moines, or Normandy Park 
would be exposed to noise levels 
exceeding 75 DNL under any of Master 
Plan Update alternatives for 2000, 2010, 
or 2020. Additionally, there are no 
designated parks of local or regional 
significance with noisesensitive uses 
that would be exposed to noise levels 
exceeding 65 DNL under any of the 
Master Plan Update alternatives. 

Other than noise, no indirect impact of 
significance to DOT Section 4(f) 
resources were identified. 

There would be no significant adverse 
effects to Section 4(f) resources. 
Therefore, no mitigation would be 
required. 

Ihe 1.5 DNL increase for sites affected by DNL 65 and 
greater is a guideline used by the FAA to determine a 
significant change in aimaft noise exposure, per FAA 
Order 5050.44 Chapter 5, Paragraph 47 e (1) (0. 

chapter lV 
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The Washington State Office of 
Archaeology and Historic Preservation 
confmed that no historical or cultural 
sites would be directly affected. 
Therefore no mitigation would be 
required. 

3. Preferred Alternative (Alternative 
a 

A total of 9 parks and recreational 
facilities would be impacted by 65 DNL 
or greater sound levels with the preferred 
alternative. Six of the nine facilities are 
potential Section 4(f) resources: 
Southern Heights Park (affected by 65-70 
DNL), North SeaTac Park (70-75 DNL), 
Des Moines Creek Park (70-75 DNL), 
Barnes Creek Nature Trail (65-70 DNL), 
Mt. Rainier Pool (65-70 DNL) and 
Zenith Park (65-70 DNL). The three 
non-eligible resources include: Glen 
Acres Golf Club, Rainier Golf Club, and 
Tyee Valley Golf Course. The o d y  park 
that would be exposed to noise levels of 
75 DNL and greater in any future year is 
Tyee Valley Golf Course, which is not a 
Section 4(f) land. 

Of the three potentially eligible Section 
4(f) resources, none contain noise- 
sensitive facilities; thus, all are 
considered to be compatible uses. Each 
of these noise levels represents about a 2- 
5 DNL decrease over existing conditions. 
None of the sites within 65 DNL noise 
exposure would experience a 1.5 or more 
DNL increase when comparing the 
Preferred Alternative to the Do- 
Nothing.sl Of these three parks, 
Southern Heights Park would experience 
no change with the preferred alternative 
over the Do-Nothing alternative. North 
SeaTac Park would experience a 0.8 
DNL increase in the year 2000, 
decreasing to a 0.6 DNL increase in year 
2020 when comparing the preferred 
alternative impact to the Do-Nothing. 
Des Moines Creek Park would 
experience a 0.7 DNL decrease in noise 
exposure in year 2000 and a 0.8 DNL 
decrease in year 2020 with any of the 

2 The 1.5 DNL increase is a guideline used by the FAA to 
determine a significant change in aircraft noise 
exposure, per FAA Order 5050.4A Paragraph 47(e) (I) 
(0. 

preferred alternative in comparison to the 
Do-Nothing 

No historical or cultural resources that 
are eligible o r  potentially eligible for the 
State or National Register would 
experience significant noise impacts. 
There are no significant adverse effects 
to Section 4(f) resources. Therefore, no 
mitigation will be required. 

The Washington State Office of 
Archaeology and Historic Preservation 
confinned that no historical or cultural 
sites will be directly affected. Therefore 
no mitigation will be required. 

(4) CUMULATIVE IMPACTS 

As is identified in Chapter 111 "Affected 
Environment" a number of non-airport related 
developments are planned in the airport vicinity. 
These actions, in combination with the Master 
Plan Update at Sea-Tac Airport, could a e c t  
DOT Section 4(f) land in the airport area. 
However, until specific project plans are 
completed for these developments, the total 
cumulative impacts can not be identified. 

I 

(5) MITIGATION 

There are no significant adverse effects to 
Section 4(f) resources. Therefore, no mitigation 
is expected to be required. 

Chapter IV - IV.4-8 - 
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PI 
P2 
P3 
P4 
P5 
P6 

, P7 
P8 
P9 

, PI0 
PI 1 
PI2 
PI3 
PI4 
PIS 
PI6 
PI7 
PI8 
P19 

P20 
P21 
P22 
P23 
P24 
P25 
P26 
P27 
P28 
P29 

ML BakuIStan Sayms Mcm 
Columbia Park 
Dearborn Park 
Bdghton Playground 
Maple Wood Playground 
Cleveland Playground 
S. Homer SL Playground 
Van Assclt Playground 
Othello Playground 

Atlantic City Park 
Kuboca Gardens 
S. Norfolk St. Playground 
S. Sullivan SL Playground 
Southern Heights Park 
Arbor Lake Park 
Wcslerctl Part 
White Center Heights Park 
White Center Park 
Lakewood Park 

Salmon Creek Park 
S. 133rd St. Park 
Southgate Park 
Crystal Springs Park 
Crestview Park 
Bow Lake Park 
Hilltop Park 
S. 142nd St. Park 
Nonh SeaTac Park 
Mosicr Park 

Scnule 
Scaltle 
Seattle 
Seattle 
Seattle 
Seattle 
Senttle 
Seattle 
Scaltle 

Scaltle 
Seanle 
Seattle 
Seattle 
King Cnty 
King Cnty 
Seattle 
King 
King 
King Cnty 

Buricn 
Tukwila 
Tukwila 
Tukwila 
Tukwila 
Tukwila 
King Cnty 
SeaTac 
SeaTac 
Buricn 
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Earkttm 
P30 Hazel Valley Park King Cnty 

Burien Ed Munro &ahurn Park (N) 
Ed MUNO Seahunt Park (S) 
Chelsea Park 
Burien Park 
Lakeview Park 
Kiwanis Park 
City Hall Park 
Rivate Park 
Valley Ridge Park 
B r i m  Meander Park 

Van Dorans Landing Park 
Grandview Park 
West Canyon Park 
Angle Lake Park 
Des Moines Creek Park 
Des hloines Beach Park 
Des Moines Park 
Nature Trails Park 
Normandy Park 
Marine View Park 

Fishing Hole Park 
Lake Fenwick Park 
Linda Heights Park 
Parkside Park 
Parkside Wetlands 
Glenn Nelson Park 
Saltwater State Park 
Woodrnont Park 
Woodmont Beach 

Burien 
Buricn 
Burien 
Buricn 
Kent 
Norm. Park 
Norm. Park 
SeaTac 
Kent 

Kent 
SeaTac 
Kent 
SeaTac 
SeaTac 
Des Moines 
Des Moines 
Norm. Park 
N o n .  Park 
Norm. Park 

Kent 
Kent 
Kent 
Des Moines 
Des Moino 
Kent 
Des Moines 
King Cnty 
King Cnty 
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Camelot Park 
A park in ~ c d &  way 
Wildwood Park 
Sacajawea Playground 
Srcel Lake Park 
Bnmer Creek Nature Trnil 
Big Catch Plaza 
C e d e  Power Park 
Dcs Moines CilyXddie Park 
Der Moines Marina 
Des Moinu Marina P iu  

Du Moines Memorial Park 
Midway Park 
ML Rainier Pool 
Overlook Park I 
Overlook Park 2 
Rcdondo Waterfmnt~Wooton 
Sonju Park 
S. 239h SL Beach 
Soulh Marina Park 
Zenih Park 

Jefferson Park Golf Course 
Glcn Acrcs Golf Club 
Rainier Golf Course 
Foster Golf Links (Nonh) 
Fosw Golf Links (South) 
Tyee Valley GollCoune 
Riverbcnd Golf Complex (N) 
Riverknd Golf Complex (S) 

King Cnly 
Fcdml Way 
Fcdual Way 
Seattle 
Fcdernl Way 
Des Moines 
Des Moinu 
Des Moinu 
Dcs Moinu 
Des Moinu 
Dcs Moinu 

Burien 
D u  Moinu 
Du Moinu 
Du Moiner 
Du Moines 
Du Moines 
Du Moines 
D u  Moinu 
Des Moinu 
Des Moinu 

Seatlle 
King Cnly 
King Cnly 
Tukwila 
Tukwila 
ScaTac 
Kenl 
Kenl 

Source: Shapiro and Associates, Inc., 1995 
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CHAPTER IV, SECTION 5 

PRIME AND UNIQUE FARMLAND 

Throughout the 20th century, the nation's prime 
and unique farmland has decreased dramatically 
because of urban development throughout the 
country. In response, the U.S. Department of 
Agriculture Soil Conservation Service (SCS) has 
attempted to identify and preserve such land for 
agricultural purposes. The Farmland Protection 
Policy Act (FPPA) of 1981 was enacted to 
minimize the extent to which federal programs 
contribute to unnecessary and . irreversible 
conversion of farmland to non-agricultural uses. 
This section discusses the impact of the Master 
Plan Update alternatives on prime and unique 
farmland. No prime or unique farmlands were 
identified within the acquisition or construction 
areas of any "With Projectn alternative. Thus, no 
such farmlands would be affected. 

-3 
(1) METHODOLOGY 

-I The area considered for impacts to prime and 
unique farmlands includes lands potentially 
requiring acquisition in fee simple, purchase of 
easements which change land use, or relocation 
of people, improvements, or economic activities 
resulting from the proposed alternatives. Areas 
where soundproofing measures are under way or 
where the Port of Seattle acquired aviation 
easements would not be considered prime 
farmland; nor would properties involved in the 
Sales Assistance Program, provided those 
properties remain in private hands. Agricultural 
land in this area was then evaluated to determine 
its eligibility for protection under the FPPA. 

(A) Eligibilitv Criteria for FPPA Lands 

If a proposed Federal action involves 
farmland acquisition that will be converted 
to a non-agricultural use, it must be 
determined whether any of that land is 
protected by FPPA. Protected farmlands 
under FPPA comprise either (1) prime 
farmlands (i.e., those that have the best 
physical and chemical characteristics for 
producing items such as food, feed, or fiber 
and which have not already been targeted for 

urban development or water storage); or (2) 
unique farmlands, determined to be of state 
or local importance according to the 
appropriate state or local agency with the 
concurrence of the U.S. Secretary of 
Agriculture. Generally, the FPPA is not 
applicable if? 

1) The land was purchased before August 6, 
1984, for the purposes of redevelopment. 
In other words, land is not considered 
prime farmland if it has bem committed 
to urban development (i.e., commercial, 
industrial or residential). 

2) The acquired area does not directly or 
indirectly convert farmland. Indirect 
conversion includes using farmland in 
such a way as to preclude the land from 
being farmed or plans to convert the land 
within the foreseeable firture. 

3) The land is not defined as prime 
farmland by the FPPA. That is, "...land 
that has the best combination of physical 
and chemical characteristics for 
producing food, feed, fiber ... without 
intolerable soil erosion as determined by 
the Secretary (of Agriculture). Prime 
farmland includes land that possesses the 
above characteristics but is being used 
currently to produce livestock and 
timber. It does not include land already 
in or committed to urban development or 
water storage." Urban development is 
defined as land with a density of 30 
structures in each 40-acre area. 

4) The land is not unique farmland (i.e., 
land other than prime farmland that is 
used for ~roduction of swcific hi&- 
value food'and fiber crops, & determi&d 
bv the Secretarvh Uniaue farmlands 
&st economicdfy sustaii high quality 
and high yields of specific crops and be 
managed according to acceptable 
farming methods. 

- ~ 

1' FAA Order 5050.4A. "Airport Environmental 
Handbook", Federal Aviation Adminiswation. 1985. 

Chapter IV - IV.5-I - 
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5) The land has not been determined by a 
state or local agency to be of statewide 
or local importance, with concurrence of 
the Secretary of Agriculture. 

(2) EXISTING CONDITIONS 

The only agricultural land use that currently 
exists in the immediate airport area is the Felix 
Vacca Farm, located at 15208 Des Moines 
Avenue S. in the City of SeaTac. Although 
currently in farm use, the Vacca Farm property is 
zoned residential non-farm use (RM-900) and is 
considered a legal nonconforming use by the 
City of SeaTac.a According to City officials, the 
Vacca farm is the City's only active farm 
operation. 

(3) FUTURE CONDITIONS 

In the future, impacts on prime and unique 
farmland would be expected to change as 
follows: 

(A) Do-Nothing (Alternative 1) 

As the Do-Nothing alternative would not 
result in any acquisition of land, no impacts 
to prime or unique farmland would result. 

(B) 'With Project" Alternatives 
JAlternatives 2.3. and 4) 

The Vacca Farm would be acquired through 
implementation of any of the "With Project" 
alternatives. The Vacca Farm does not 
qualify for protection under FPPA criteria 
either as a prime farmland or as a unique 
farmland. First, it is not considered a prime 
farmland, as the site has been rezoned to 
non-farm use. Moreover, the farm is used as 
a small pumpkin patch and market, rather 
than as an economically viable crop, 
producing a high-yield harvest. Pumpkins 
are not included in the FPPA list of 
economically viable crops. Economically 
viable crops include citrus fruits, tree nuts, 
olives, cranberries, fruits, and vegetables that 
are consumed in great volumes. 

2' Letter from Michael Booth. City of ScaTac Senior 
Planner. City of SeaTac. December 12,1994. 

Secondly, Vacca Farm fails to meet the 
criteria of a unique farmland, which is based 
on local cultural significance. After 

c 
completion of an initial field investigation 
and classification of all structures that arc 50 
years and older was completed, preliminary 
assessments indicated that none of the sites, 
including Vacca Farm, met the criteria for 
eligibility for inclusion in the State or 
National Register. 

There are no agricultural lands in the City of 
Burien portion of the area that would be 
acquired to complete the "With Project" 
alternatives. As a result, no prime and 
unique farmland would be affected under any 
of the Master Plan Update alternatives. 

(C) Preferred Alternative 
(Alternative 3) 

As noted earlier, the "With Project" 
alternative, including the Preferred 
Alternative, would not result in prime and 
unique farmland impacts. 

(4) CUMULATIVE IMPACTS 

As no prime or unique farmland exist in the 
immediate airport area, no cumulative direct 
impacts would be expected. Indirect cumulative 
impacts could occur through the construction of 
other urban development in the Region. 

(5) MITIGATION MEASURES 

As no impacts to prime or unique farmland 
would exist with the propose Master Plan Update 
alternatives, no mitigation is necessary. 

Chapter lV - 1V.5-2 - 
Prime and Unique Farmland 
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CHAPTER IV, SECTION 6 

SOCIAL IMPACTS 

The primary purpose of this section is to examine 
the potential effect of the Master Plan Update 
altematives 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. Impacts 
on surface transportation are also considered to 
be social impacts; however,. they are addressed 
separately in Chapter TV, Section 15, "Surface 
Transportation". 

The following number of properties could be 
acquired under the "With Project" altematives to 
complete construction, to clear the runway 
protection zones (RPZs), and to mitigate adverse 
environmental impacts: 

Number to be Acauired 
8,500-ft Single Condos1 

&n& Auarfments Bushes3 
Runwav related: 
Alternative 1 0 0 0 
Alt 2.3.62 4 388 260 105 

Non-Runwav related: 
Alternative 1 3 0 0 
Alternative 2 & 3 3 0 0 
Altcmative 4 3 0 12 

Note: The acquisition noted above assumes development of 
a new runway lm@h up to 8,500 feet I 
If a proposed new 7,000-foot parallel runway 
were constructed, 348 single-family residences, 
26 apartment or condominium units, and 96 
businesses would be acquired. A 7,500-foot 
runway would require the acquisition of 361 
single-family residences, 26 apartments or 
condominiums units, and 101 businesses. Under 
any of the "With Projectn alternatives, some 
vacant parcels would also be acquired. All 
acquisition would comply with the Uniform 
Relocation Act.1' 

- 

1' U.S. Department of Transportation. 49 CFR Part 24. 

(1) METHODOLOGY 

In evaluating the impact of acquisition on the 
social fabric of the airport environs, the following 
types of acquisition were considered: 

Primary - the area necessary to physically 
construct elements of an alternative; 

RPZ - the area encompassed by the Runway 
Protection Zone. FAA standards for this area 
indicate that such properties must not 
obstruct the approachldeparture activity from 
a runway end. Thus, in some instances, 
depending upon terrain, acquisition may not 
be necessary if no obstructions would occur. 

Mitigation - the area acquired exclusive of 
the primary and RPZ acquisition, to mitigate 
for adverse impacts of construction. The 
mitigation area is located to the west of the 
primary acquisition area and east of SR509 
and Des Moines Memorial Drives. SRS09 
and Des Moines Memorial Drives would be 
considered an existing boundary which 
would protect properties to the west 'from 
adverse impacts and also minimize splitting 
of neighborhoods. 

Land parcels to be acquired in these three areas 
were identified using September 1994, King 
Countv Assessor's Office data and the Seattle 
~omnion Land Database. A list and map of those 
properties were generated for use in this analysis. 

The urban residential area surrounding the 
Airport experienced substantial growth from the 
1940s to the 1960s. Residential growth has 
slowed since the mid-1970s.u 

To mitigate for adverse noise impacts, the Port of 
Seattle has acquired a substantial number of 
homes immediately north and south of Sea-Tac. 
The Port's Acquisition and Relocation Program 
(a part of the Port's Noise Remedy Program) has 
resulted in the fair market value purchase of the 
most severely noise-impacted homes. Relocation 

2' Sea-Tar Area Uphre Dmfr EIS. King County Planning 
and Community Development, 1988. 
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assistance has been provided by the Port to these 
occupants. Vacated houses have either been 
resold and removed from the property or 
demolished. The land is then held in reserve for 
future compatible uses, such as the North SeaTac 
Park, located north of the Airport and SR 518. 
Under the Sea-Tac Communities Plan of 1974, 
approximately 950 houses were designated for 
acquisition; in 1985 the Part 150 Program added 
approximately 400 more houses to the acquisition 
list of the noise remedy program and the purchase 
assurance program was started. A total of 1,328 
acquisitions was completed between 1974 and 
1993. The Port's Noise Remedy Program 
completed the planned acquisition in 1994 and is 
currently focusing on insulating noise-impacted 
residences. The residential portion of the noise 
remedy program (which - presently consists of 
home sound insulation) is scheduled to .  be 
completed by 2000, with schools and public 
buildings anticipated to be completed by 2003.1' 

The general study area is made up of 38 census 
tracts, shown in Exhibit IV.6-1. Table IV.6-1 
presents sociwconomic data, by census tract, 
withii the study area based on 1990 census data. 

Median household income of the study area 
ranges from $15,900 in tract #l 10 (east of Boeing 
Field) to $53,395 in tract #286 (Normandy Park). 
The non-white population varies from 5.9 percent 
in tract #286 to 84.1 percent in tract #110. The 
over 65 years of age ("Elderly") population 
ranges from 3.8 percent in tract #299 (in 
unincorporated King County) to 26.6 percent in 
tract #290.01 (i Des Moines). 

The immediate environs of the Airport consists of 
eight census tracts. Census tracts #274, #280, 
and #285 are primarily in Burien, tracts #273, 
#281, #284.01, and #288.01 are primarily in the 
City of SeaTac, and tract #287 is primarily in 
unincorporated King County. The tracts also 
include sections of Tukwila and Des Moines. 

A total of 27,067 people live in the eight census 
tracts, as listed in Table N.6-2. Fifty-nine 
percent of those people o m  their residence, 
while the remaining 41 percent rent. Median 
income ranges from $26,339 in tract #284.01 to 
$39,272 in tract #287. The non-white population 
varies from 6.4 percent in tract #287 to 20.5 
percent in tract #284.01 (tract #284.01 contains 
only 474 persons). The over 65 years of age 
population ranges from 4.9 percent in tract 

#284.01 to 17 percent in tract #288.01. The 
overall residential (single and multi-family) 
vacancy rate for the eight census tracts in 1993 

c- 
was 3.8 percent9 The vacancy rate for 
apartments in the SeaTac area was reported as 7 
percent by the Seattle Times October 22, 1995. 
The newspaper article was based on a semi- 
annual apartment vacancy survey conducted by 
Dupre + Scott Apartment Advisors, Incorporated 
for the entire Region which com~iles information 
reported by companies managink buildings with 
20 or more units. A more detailed breakdown of 
social and housing characteristics of the 
immediate airport area, by tract, is listed in Table 
IV.6-2. 

The following sections summarize the potential . 
social impacts of each Master Plan Update 
alternative for the years 2000, 2010 and 2020. 
Exhibit IV.6-2 shows the acquisition areas. 
Table N.6-4 lists the owners of the parcels that 
could be acquired to complete the Master Plan 
Update alternatives. At this time, all parcels 
encompassed by the Runway Protection Zone 
(RPZ) for the new parallel runway are included in 
the listing. FAA guidelines recommend that 
these areas be acquired or be under the control of 
the Airport Operator. As commercial 
development is compatible with the noise levels 
experienced in these areas, the Port may acquire 

C. 
avigation easements from these ownen rather 
than acquire outright. 

(A) Do-Nothinp (Alternative 1) 

Major property acquisition and displacements 
of residences and businesses would not occur 
under the Do-Nothing Alternative. 
Depending upon the outcome of the West 
SeaTac Subarea planning process (see 
Chapter IV, Section 2 "Land Usen), the West 
SeaTac community could experience a 
gradual transition from residential to business 
park use or other nonresidential uses more 
compatible with Airport operations, or it 
could remain in residential use for current or 
greater density. 

Three residential properties associated with 
the South Aviation Support Area require 
acquisition. 

3' Phone convenation with Earl Munday. Port of Seaule 
Noise Remedy Office. October 25.1995. 

PSRC Economic a d  Demographic Database for 1993. 
Puget Sound Regional Council. 1994. (- 
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3 The roadway project that is likely to have the 
meatest impact on the social character of the 
Zrport area is the development of a South 
Airport Access Road (also called the SR 509 
extension). From 55 to 184 single family 
residences. 55 to 209 multi-family units, 11 
to 15 mobile homes, and 9-30 businesses 
(depending on the alternative) could be 
acquired in the cities of Des Moines and 
SeaTac by SR5091South Access.2 

(B) "With Pmieet" Alternatives 
{Alternatives 2.3. and 4) 

Table IV.6-3 provides a summary of the 
residential and commercial parcels that 
would be acquired under Alternatives 2, 3, 
and 4. The acquisition among the 
alternatives associated with the new parallel 
runway is the same. The terminal 
development associated with the South Unit 
Terminal (Alternative 4) is the only other 
acquisition that would be incurred with the 
"With Project" alternatives. Table IV.64 
provides a list of the properties-by owner, 
address, and land use-which would be 
acquired under Alternatives 2,3, and 4. 

Acquisition of property can be accomplished 
through purchase; condemnation (also known 
as eminent domain, a right of the government 
to take private property for public use by 
virtue of the suaerior dominion of the 
government over lakd within its jurisdiction); 
or establishment of an easement bv donation. 

exchange, Unless received'b? donation; 
acquisition of private property requires the 
payment of just compensation to the property 
owner. It is expected that the majority of the 
property acquired for construction of the new 
parallel runway or establishment of RPZ 
areas will be acquired through outright (or 
fee simple) purchase of property; regardless, 
all property acquisitions will comply with the 
Uniform Relocation Assistance Act. 

Alternative 2 (Central Terminal) with 
New Runway Length 8,500 feet: This 
alternative, with a proposed new parallel 
runway of 8,500 feet in length, would 
require acquisition as shown in Exhibit 
IV.6-2. No acquisition would be 
required for the terminal area expansion. 
A total of 648 residential units and 105 

.7 
J SRSO9ISouth Access Draft EIS. issued December 1995. ' 

businesses would be displaced by this 
alternative, as shown by category in 
Table IV.6-3. Also, 87 vacant 
residentially zoned and 5 vacant 
commercially wned parcels would be 
acquired. The 648 residential units 
include 388 single-family residential 
units and 260 apartment or condominium 
units, including the 234 units at Lake 
Lora Apartments. This apartment 
comalex is located in the runwav 
protktion .zone of the proposed new 
parallel runway. 

Alternative 2 with New Runway Length 
7,500 feet: The future impacts of this 
runway option would bc similar to those 
found under the 8,500-foot option, except 
that 27 fewer single-family residences, 
234 fewer apartments or condominium 
units, and one less business would be 
acquired. Six fewer vacant residential 
parcels would be acquired. The 
acquisition area for the 7,500 foot 
runway is shown in Exhibit IV.6-3. 

Alternative 2 with New Runway Length 
7,000 feet: The future impacts of this 
runway option would be similar to those 
found under the 8,500-foot option, except 
that 40 fewer single-family residences, 
234 fewer apartments or condominium 
units, and 9 fewer businesses would be 
displaced. Seven fewer vacant 
residential parcels would be displaced. 
The acquisition area for the 7,000 foot 
runway is shown in Exhibit IV.6-4. 

Alternative 3 (North Unit Terminal) A11 
R w a y  Lengths The impacts of 
Alternative 3 would be the same as those 
resulting from the implementation of 
Alternative 2 except in the terminal area. 
An additional displacement of the Doug 
Fox parking facility (land owned by the 
Port) would occur as a result of the 
expansion of the North Satellite and the 
new North Unit Terminal. 

Alternative 4 (South Unit Terminal) AN 
R w r r y  Lengths The impacts of 
Alternative 4 would be the same as those 
resulting from implementation of 
Alternative 2 except in the terminal area. 
An additional 12 commercial properties 
(including the West Coast Hotel, Pizza 
Hut, Dennys, Jack in the Box, and other 
businesses) would be affected north of S. 

Chapter IV - IV.6-3 - 
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188th Street and west of International 
Blvd. 

In 1990, there were an estimated 10,189 
housing units in the City of SeaTac.@ 
Approximately 6 percent of all housing 
tinits in the City of SeaTac would be 
potentially displaced by alternatives with 
an 8,500 foot runway. Relocations of 
this magnitude have occurred in the past 
as a result of airport relocation projects 
and comparable housing in nearby areas 
have been found. The current Port of 
Seattle estimated time line for acquisition 
would be three to four years. The 
acquisition .would most likely start soon 
after receipt of environmental approval. 
The estimated acquisition period of three 
to four years is based on the Port of 
Seattle's typical acquisition rate of about 
10 residences per month, which has been 
the norm ~ for- the previous acquisition 
program. Acquisition would be 
completed in groups and would most 
likely start at properties nearest the 
Airport and proceed west. A specific 
schedule for acquisition would be 
established in advance, as required by the 
Uniform Relocation Assistance Act. The 
current noise remedy program is not 
anticipated to be affected by 
implementation of the proposed new 
parallel runway, and the schedule for that 
program will proceed regardless of the 
outcome of this study. 

With consideration ,given to the 3.8 
percent vacancy ratel in the SeaTac area, 
and the fact that some people may choose 
to leave the area, it appears that SeaTac, 
Des Moines, Kent, Federal Way, and 
other nearby communities, contains 
adequate comparable housing stock or 
developable land to absorb the demand 
created by displacements under any of 
the alternatives. However, fmding 
replacement housing within the City of 
SeaTac for all displaced residents likely 
would not be possible. Generally, 
construction of single family housing in 
the City of SeaTac has declined in recent 
years. Further decreases in single family 

b' City of SeaTac Comprehensive Plan, F i d  
Environmed l m m t  Stofement. City of SeaTac, . - 
~an&y. 1995. ' 

2' PSRC Economic and Demogrphic D&c for 1993. 
PSRC. 1994. 

housing are likely if land located along 
SR 99 is rezoned for Central Business 
District or Aviation Business Center use. 
In addition, the results of current 
planning for the West SeaTac subarea 
also may affect the availability of single 
family housing in the City. Local real 
estate agent sources indicate that if the 
housing market continues at its present 
course, and relocations occur over a 
period of two to four years, relocation of 
residents to similar housing in nearby 
areas would be feasible.& 

2. Disru~tion of Community 
Character 

The greatest disruption of community 
character would occur in the primary 
acquisition area, located within the West 
SeaTac neighborhood, to the west of the 
Airport. This disruption would occur 
equally for all of the "With Project" 
alternatives. Construction of the new 
parallel runway, with a 2,500 ft 
separation, would result in the 
displacement of a substantial portion of 
the West SeaTac area between 12th 
Avenue S. and SR 509. f -  
The acquisition and relocation of L 
established residences and expansion of 
the Airport west of its present location 
would alter existing community 
character, which is primarily single- 
family residential. Areas of displacement 
would be converted from residential use 
to primarily Airport and industrid 
commercial uses and possibly some 
parklrecreatiodopen space uses. SR 509 
and Des Moines Memorial Drive South 
would be the western boundary of the 
acquisition area and would serve as a 
buffer for remaining residences to the 
west of SR 509 and Des Moines 
Memorial Drive South. Community 
cohesion in the West SeaTac area would 
be affected as residents relocate. 
disengage from the community, and 
establish ties to other neiehborhoods and 
communities. ~esidencesthat remain on 
the west side of SR 509 and Des Moines 
Memorial Drive South would notice the 
effects of acquisition on thc east side of 
SR 509 and Des Moines Memorial Drive 

8' Phone conversation with Don Greenup. Real Estate 
Agent, All American Realton. January 18,1995. 

Chapter lV - 1V.H - 
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South visually. Conversion of some of 
the acquired land to park or open space 
areas would help to counteract some of 
the potential losses in community 
cohesion by providing a location for 
other community activities. 

Typically after a public works program 
has been announced, residents voice 
concerns about the impact of the 
announced plan on property values. 
Residences in the area needed to build 
the proposed runway will be acquired at 
fair market value and residents relocated 
in accordance with the Uniform Act. The 
Port anticipates that acquisition can be 
completed in a 4 year period. 

No minority, age or income group would 
be disproportionately affected by 
displacements that would occur as a 
result of the "With Projectn alternatives. 
Likewise, such groups are not currently 
disproportionately affected by the noise 
environment of the Airport, nor would 
any be disproportionately adversely 
affected in the future. This conclusion is 
based on the finding of eight census tract 
population, as shown in Table W.6-s' 
and illustrated in Exhibit TV.6-1 as well 
as a more detailed census block level 
analysis. Using the King County average 
non-white figure of 15.3 8 as a basis for 
comparison, Exhibit W.6-1 compares 
census tract non-white percentages to 
primary, runway protection zone, and 
mitigation displacement areas and 
projected Ldn noise contours. Noise 
contours generated for the "With Projectn 
alternatives do not appeq to 
disproportionately affect any m~nority 
muos. Furthermore. 1990 census data " 
for ihe acquisition &as analyzed on a 
block level ~roduced the followina racial 
breakdowns': White, 91%; ~ i s ~ a n % ,  4%; 
Asian, 3%; Black, 2%; American Indian, 
2%; Other 2%.a  The population in the 
acquisition areas is approximately 9% 
non-white, which is less than the King 
County average of 15.3%. Analysis also 
shows that approximately 10% of the 
population is elderly (65 years and older) 

PSRC Economic and Demographic Database for 15'93. 
1994. - I) Iff Note Pmentags do not add to Im% because of the 
overlap of census racial parameters ll' 

and another 14% is school-age (5 to 17 
years old). 

Therefore, it is concluded that all of the 
alternatives would meet the intent of 
Executive Order 12898.u' 

3. Disruotion of Planned 
Develo~ment 

The compatibility of the Master Plan 
Update alternatives with the new City of 
SeaTac Comprehensive Plan (adopted 
December 20, 1994) and the West 
SeaTac Subarea Planning Process is 
discussed in Chapter IV, Section 2 "Land 
Usen. The West SeaTac Planning 
process is continuing and is expected to 
be completed in Spring of 1996. 

4. Affordable Housing in West 
SeaTac Acauisitiou Area 

The King County Growth Management 
Planning Council's Countywide Planning .. . 
Policies have established targets for .. . 
affordable housing in King County. The ... - .  . . . 
targets aim for 20% of new units to be . . .  .. . . 
affordable to households earning below -- 
50% of the King County median income, .- 
and for another 17% of new units to be 
affordable to households earning between . -. - .  . 

50% and 80% of King County median .. .. . . .  
income. Housing that costs no more than . .. . .. 
30% of gross monthly income per month . . 
is considered affordable. 

As part of its 1994 Comprehensive Plan, 
the City of SeaTac documented city- and 
county-wide affordability issues. They 
noted that households earning below 50% 
of the median income in King County can 
afford houses up to $81,300 or rent and 
utility payments of $452 per month; 
households earning between 50% and 
80% of median income in King County 
can afford houses between $81,300 and 
$130.100. or rent and utility payments of 
$724 a month. The City of SeaTac has a 
set target of 198 new housing units 
affordable to people making 50% of the 
median income and 168 new housing 
units affordable to people making 
between 50% and 80%--of the median 

Executive Order 12898. 'Envimnrnental Justice". 
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income for a total of 366 affordable 
housing units by the year 2000. 

For this EIS, affordable housing is 
considered housing affordable to 
households with 80% of the median 
inwme in King County. 1990 census 
block data for the acquisition areas were 
analyzed to estimate the quantity of 
affordable housing affected by 
acquisition. Census block data were 
factored to match acquisition areas. 
Using this type of analysis, it is estimated 
that a~~roximatelv 77% of the houses in 
the a&uisition a r k  would be considered 
affordable. and 91% of the apartments in 
the acquisition area would & considered 
affordable. This translates to between 
270 to 300 acquired affordable houses 
and 24 to 237 . acuuired affordable 
apartments or condominiums under the 
"With Project" alternatives~ 

5. Develo~ment Potential of West 
SeaTac Acauisition Area 

In the Do-Nothing Alternative, residents 
located in the West SeaTac Subarea 
would not be acquired, as the proposed 
third parallel runway would not be 
undertaken. This area is a well 
established residential neighborhood. 
Thus, without airport development, it is 
not likely to undergo significant re- 
development pressures. Gradual re- 
development might be expected, as 
residents make home improvements and 
replace aging housing stock. 

As a consequence of the "With Project" 
alternatives, some vacant land would 
result in the acquisition area for the 
proposed new parallel runway. This land 
would have excellent development 
potential for airport compatible uses (as 
noted on the official future airport layout 
plan). At this time the Port of Seattle 
does not have specific development plans 
for these areas and is coordinating with 
the City of SeaTac in the development of 
the West SeaTac Subarea Plan. 

(C) Preferred Alternative (Alternative 3) 

As is described in Chapter 11, the Port of 
Seattle staff have recommended the 
implementation of Alternative 3 (North Unit 

Terminal) with a new parallel runway with a 
length of 8,500 feet. Table N.6-3 contrasts 
the acquisition associated with the Preferred 
Alternative with the other alternatives 
assessed. 

A total of 649 residential units and 105 
businesses would be displaced by this 
alternative. The 649 residential units 
include 389 single-family residential 
units and 260 apartment or condominium 
units, including the 234 units at Lake 
Lora Apartments. This apartment 
complex is located in the runway 
protection zone of the proposed new 
parallel runway. An additional 
displacement of the Doug Fox parking 
facility (land owned by the Port) would 
occur as a result of the new North Unit 
Terminal. 

Approximately 4 percent of all housing 
units in the City of SeaTac would be 
acquired by the completion of the 
proposed new parallel runway. Port of 
Seattle officials estimate that acquisition 
could be completed within three to four 
years of a decision of project go-ahead. 

With consideration given to the 3.8 
percent vacancy rate in the area, and the 
fact that some people may choose to 
leave the area, it appears that nearby 
neighborhoods would be able to absorb 
the displaced residents. Local real estate 
agent sources indicate that if the housing 
market continues at its present course, 
and relocation occur over a period of two 
to four years, relocation of residents to 
similar housing in to nearby areas would 
be feasible. 

The Port of Seattle proposes to purchase 
avigation easements from commercial 
properties located in the runway 
protection zone (RPZ) of the proposed 
new parallel runway, unless the uses on 
such properties conflict with the safety 
guidelines for RPZs. However, for 
purposes of conducting a worst-case 
analysis, this EIS assesses the impacts of 
purchasing and relocating these 
businesses. 

Chapter 1V - 1V.6-6 - 
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2. Disruution of Community 
Character and Environmental 
Justice 

The greatest disruption of community 
character would occur in the primary 
acquisition area, located within the West 
SeaTac neighborhood, to the west of the 
Airport. Construction of the proposed 
new parallel runway. with a 2,500 ft 
separation, would result in the acquisition 
of a substantial portion of the West 
SeaTac area between 12th Avenue S. and 
SR 509. 

Typically after a public works program 
has been announced, residents voice 
concerns about the impact of the 
announced plan on property values. 
Residences in the area needed to build 
the runway will be acquired at fair 
market value and residents relocated in 
accordance with the Uniform Act. The 
Port anticipates that acquisition can be 
completed in a 4 year period. 

No minority, age or income group would 
be disproportionately affected by 
displacements that would occur as a 
result of the Preferred Alternative, as 
described previously. Therefore, it is 
concluded that all of the alternatives 
would meet the intent of Executive Order 
12898.2' 

3. Disruution of Planned 
Develo~men t 

The compatibility of the Preferred 
Alternative with the new City of SeaTac 
Comprehensive Plan (adopted December 
20. 1994) and the West SeaTac Subarea 
Planning Process is discussed in Chapter 
FJ, Section 2 "Land Use". Tbe West 
SeaTac Planning process is continuing 
and is expected to be completed in 
Spring of 1996. 

4. Affordable Housin~ in the 
Acauisition Area 

About 77 percent of the houses that 
would be acquired to complete the 
Preferred Alternative would be 
considered affordable, and 91 percent of 
the apartments would be considered 

7 
J 12' E x e d v e  Order 12898, "'Environmental Justice". 

affordable. This translates to between 
270 and 300 acquire affordable houses 
and 24 to 237 acquired affordable 
apartments or condominiums: 

5. Develo~ment Potential of the West 
SeaTac Acauisition Area 

As was noted earlier, the completion of 
the proposed new parallel runway will 
require substantial acquisition in the 
West SeaTac Subarea. At this time, the 
Port of Seattle does not have specific 
plans for the development of this area 
However, this land has been noted for 
possible airport compatible development. 

(4) CUMULATIVE IMPACTS 

As is identified in Chapter III "Affected 
Environment" a number of non-airport related 
developments are planned in the airport vicinity. 
These actions would not likely affect aircraft 
owrations or aircraft fleet mix. They could, 
hbwever, affect the quantities of displaced 
residences and surface transmrtation volumes in 
the airport area. However. bntil specific project 
plans are completed for these developments, the 
total cumulative impacts can not be identified. 

(5) MITIGATION 

All acquisition associated with the Master Plan 
Update will com ly with the Uniform Relocation 
Assistance ~ c t .  Currently, the Po* determines 
an acquisition price and enables owners to 
arrange for an independent appraisal if they 
disagree with the acquisition price. The Act 
requires that relocation benefits must be made 
available when an acquisition is involuntary on 
the part of the owner. Relocation benefits could 
include payment of moving costs, potential for a 
housing or rental supplement to cover any 
increased costs of a comparable replacement 
dwelling, an interest differential to cover interest 
rate and loan balance differences, and payment of 
closing costs. 

l3' U.S. Depanmmt of  Transportation, 49 CFR Part 24. 

Chapter IV 
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TABLE IV.6-3 c 
Seattle - Tacoma International A i o r t  

Environmental Impact Statement 

SUMMARY O F  PARCELS PROPOSED T O  BE 
ACQUIRED FOR ALTERNATIVES 2,3, AND 4 

(Port Of Seattle Parcels Excluded) 

New Runw 
m Q f L  ZMe& 15ae& 

Primary-Runway 
Single-Family Residential 
Apartments or Condominium 
Businesses 
Vacant Residential 
Vacant Commercial 

Primary-SASA 
Single-Family Residential 
Apartments or Condominium 
Businesses 
Vacant Residential 
Vacant Commercial 

Mitigation 
Single-Family Residential 
Apartments or Condominium 
~ k i i e s s e s  
Vacant Residential 
Vacant Commercial 

RPZ-North 
Single-Family Residential 
Apartments or Condominium 
~hinesses  
Vacant Residential 
Vacant Commercial 

RPZ-South 
Single-Family Residentia! 
Apartments or Condomimum 
Bkinesses 
Vacant Residential 
Vacant Commercial 

PARCEL TOTALS 
Single-Family Residential 
Apartments or Condominium 
Business&' 
Vacant Residential 
Vacant Commercial 

TERMINALRELATED 
Central 
North Unit 
South Unit 

Note: Commercial property within the RPZ may not be acquired - avigation easements may be purchased. 
Source: Gambrel1 Urban, 1995. 

- 

1' Depending on Terminal Option 
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Taxaaver 
Runway (8,500 ft length) 
Manley, Carolyn M 
Smith, Gerald MBBarbara A VO 
Germer, D A 
Hams, Todd D 
Kazminki, L o w  G&Mchael 
Miller, Jack F & Violet M 
Kaap- Dougl= 
Latimer. Steven P&Colem E 
Meya ,Ilene 
Geluing, Kathlm hl 
Rigney, James A 
Schuh, Charles A 
Wilwz, William W 
Krantz, Glenn E&Rosrmary 
Cornish, Daniel B 
Zielins!& Brian 
Wallin, Kurt R & Tamara K 
Orban, F m c  
Eepps, Michael D 
Lavin, June 
Berwald. Rudolph WM 
Sisco, William J 
Hardwick, Harold EBrlna R 
Winders, Hugh W 
Braach, Laura M 
Godfrey, Kmneth J 
Dall, Rigmor 
An- Ross WBtConnie J 
Surnmm, Harry R 
Oban. Steven TBtLaurel D 
Wood, David KBVirginia L 
Dickson, Jack B 
Von Wald, Gary Alan 
Fam,  M S & Favro E C 
Ccn'no, Diana M 
Palmer, A J 
Kollars. Duane F 
Nelson, Noel =Barbara E 
Russell, AL HBKarm A 
Johnson, Kimberly Ann 
Kiliz, Shirlee N 
Dahlstrom, David P 
Bailey, Darla J 
Sacco, P A  
Chick Ron&Laurie 
Hurst, Melvin F 
Horton, Tommy D & Judy 

TABLE IV.6-4 
Page 1 of 12 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

Number of 
I,adu&m 

SF Resid. 
SF Raid. 
SF Raid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Raid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Reid. 
SF Raid. 
SF Resid. 
SF Raid. 
SF Resid. 
SF Rm'd. 
SF R e d .  
SF Reid. 
SF Resid. 
SF R a i d  
SF Resid. 
SF Resid. 
SF Raid. 
SF Reid. 
SF Raid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF Resid. 
SF Ren'd. 
SF Resid. 
SF R a i d  
SF Resid. 
SF Raid. 
SF Resid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF Raid. 

Chapter N - IV.6-7E - 
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TaxDaver 
Turner. Marsha A 
Krcger, Gregory R & Cheryl R 
Trintiy Church MC 
Leighton, Ronald 1 
Videen. Robcrt 
Blackbum, Jim R&Carolina 
Sacco, Joseph J&ET AL 
Gaff, Glenn 0 
Dean, Jaquelyn K ET AL 
Townsend Family Trust 
Wright Jaome L 
G o m a  Joseph R & Martha G 
Schwerddeger, Hany W 
Day, Jonathan T & Sheli  
Fader, Lts  R&Holly R 
Daum, Gary T & Karen M 
Austin, Frank 
Waka, Eugene R 
B o M ~ ,  C 
Dean, Francis R 
Hamilton. Roy M 
Markham, Melvin C &Bonnie J 
Burnett, Robert L 
Breeze, Jimmie Irene 
Conrad, John H 
Pavao, David A&Cynthia A 
Underwood, Richard D&Renec P 
Cartelluccio, Joseph Sr & Juan 
Bwd, Phillip C & Denise J 
Kennett, Ida Living Trust 
Sofie. Louis E JR 
Holton, M D 
Noll, D M 
Sentcney, Linda E 
Gilkerson, Andrew J&Kathleen 
Creech. Ernest Clark 
Reyes, Leo C 
McPherren, Dennis L& 
Tyler. Beverly S 
Bamy Thomas E 
L i m  Judy A&ComerJodi L 
Mortcnson 
Gendreau, Oliver O&Tcrri J 
Von Wald, Dale 
Goodpasta, Louis R 
Ratcliffe, Michael 
Hawood, Richard & JeannE 
Miller, Thomas D 

Pro~ertv Address 
1028 S 173rd ST 
1029 S 173rd ST 
103 1 S 158th ST 
1032 S 160th ST 
1032 S 174th ST 
1033 S 170th ST 
1033 S I7lstST 
1034 S I l l s t  ST 
1035 S 174th ST 
1036 S 156th WY 
1036 S l72nd ST 
1036 S l73rd PL 
1036 S 173rd ST 
1037 S 156th WY 
1037 S 173rd ST 
1038 S 160th ST 
1039 S 160th ST 
1039 S 174th ST 
1040 S 156th WY 
1040 S 171st ST 
1040 S 172nd ST 
1040 S 173rd PL 
I040 S 174th ST 
1041 S 150thST 
1041 S 158thST 
I041 S 170thST 
I041 S l7lstST 
1042 S l73rd ST 
1044 S 160th ST 
1045 S 156th WY 
1045 S 160th ST 
1045 S l73rd ST 
1046 S 174th ST 
1047 S 173rd PL 
1047 S 174th ST 
1049 S 160thST 
1049 S I l l s t  ST 
1050 S 160th ST 
1052 S 170th ST 
1054 S 172nd ST 
I055 S 174th ST 
1066 S 156th WY (2 residences) 
1102 S 166th PL 
1103 S 168th ST 
1109s l68thSY 
l l l O S  166thPL 
1110 S 176thST 
1112s 168thST 

Number of 
Businesses 

SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Rcsid 
SF Resid. 
SF Resid 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid 
SF Rcsid. 
SF Resid 
SF Resid 
SF Resid 
SF Resid 
SF Resid. 
SF Resid 
SF Resid 
SF R a i d  
SF Resid 
SF Resid. 
SF Resid 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Rcsid. . 
SF Resid. 
SF Resid. 
SF Resid. 
SF Raid. 
SF Resid. 
SF Resid. 

TABLE IV.6-4 
Page 2 of 12 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

Chapter IV - IV.6-7F - 
Social Impacts 



Sea-Tac Airport Master Plan Update Find EIS 

Taxoaver 
P a m  W G 
w p m &  c 
Pham Hieu Ngoc 
Ratcliffe, Michael M 
Parker. A R 
Razor, T m y  A 
Brown, Jack L 
Jones, Osbum N 111 &Diana D 
Partosa, Redentor 0 & Tamara J 
Stroh, Kennah P 
Mohamed. Abdullehe I&Ali Mar 
Kanongtaa, Loka L&Taiana 
Higgins, Dennis B 
Colbry. D G 
Sirnone, Stephcn&Susan hl 
Gamer, Richard 
Walker, Glen L & Anita S 
Bird, h k i o n  B &Mason,Scon E 
G d e ,  Anthony,Trustee 
Brown, Beverlce A 
Forsythc, William D 
Panmon, Shawn D 
Andmon, Karenh R 
Boston, Donald W 
Scarsella. Tony 
Wheller, Neola 
Moloney, Martin T SR 
Spear. Marilyn F 
Scarsella. Tony 
Norwood, Robert A&Nancy 
Jones, Margaret Ruth TTEE 
R w n ,  D C 
Kehm. Howard W 
Chn'stens.cn, Neil H 
Pihlsfrom, L 
Goodmansen. Helen V 
Purks, hferlii R 
Pornmy, F d a  L 
Espinosa, Lisa A 
Gmnote. Jeffrey W&Tonya D 
Pope, Christy L 
BYCFJ, C h q l  M 
Kamp, William BBdulia M 
McCabe, Emmett B 
McGuinn-Smith, Jo A & Dale I 
Barnes, Donald I SR 
Casebolt, Mark 
Slobodcn, Edward G 
Rill. Mickel RgtMichelle M 

TABLE IV.6-4 
Page 3 of I2 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

ProDertvAddress 
I l l 3  S 168th ST 
1114 S l67thPL 
I l l 5  S 166thPL 
1118s I66thPL 
1118s 167thPL 
I l l 8  S l761h ST 
1120s l68thST 
1120 S 176th ST 
1121 S 167thPL 
1121 S 168thST 
1123 S 166th PL 
1126 S 166th PL 
1127s 154thPL 
113OS167thPL 
1131 S 154thPL 
1131 S 168thST 
1134 S 166th PL 
15127 12th AV S 
15225 12th AV S 
15307 12th AV S 
15313 12thAVS 
15322 loth AV S 
15323 12th AV S 
15324 loth AV S 
15325 loth AV S 
15326 loth AV S 
15331 12th AV S 
15332 loth AVS 
15337 loth AV S 
15338 IothAVS 
15404 loth AV S 
15410 loth AV S 
15413 9thPLS 
15416 10th AVS 
15417 loth AV S 
15419 9thPLS 
15422 10th AV S 
15423 l0thAVS 
15424 9th PLS 
15427 12thAVS 
15428 loth AV S 
15429 IothAVS 
I5429 I2thAVS 
15429 9th PL S 
15430 9thPLS 
15431 l2thAV S 
15433 12th AV S 
15433 9thPLS 
15434 loth AV S 

Number of 
LandUseStatus Euinesses 
SF R a i d  
SF Resid. 
SF Rcsid. 
SF Resid. 
SF Raid. 
SF R a i d  
SF Rcsid. 
SF Raid. 
SF Raid. 
SF R a i d  
SF Resid 
SF Resid 
SF Raid. 
SF Raid. 
SF Resid. 
SF R a i d  
SF Resid 
SF Resid 
SF Resid 
SF R a i d  
SF R a i d  
SF R a i d  
SF Raid. 
SF Rcsid. 
SF Resid. 
SF Resid. 
SF R a i d  
SF R a i d  
SF Resid. 
SF Raid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Raid. 
SF Resid. 
SF Resid 
SF Raid. 
SF Raid. 
SF Raid. 
SF Resid. 
SF Resid. 
SF Raid. 
SF Resid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF Resid. 
SF Resib 

Chapter lV - 1V.6-7G - 
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Sea-Tac Airport Master Plan Updnte Final ElS 

TaxDaver 
Dena, Manha J 
Richard, John A 
Froiland, Edward I 
Devick, John M 
Schubut, Kurtis&Lisa 
Rinker, Lucille L 
Ponder, Thomas D 
Quigley. Robert N 
Grant, Eric W 
Roche, John H 
Gudmundson, Michael C 
Ricker. A P 
Young, D Y 
Vandevcnder, L 
Walthq Lila J 
McBreei?, Scott 
Hanxn, Wesley C 
Condominium 
Marciniak, William I 
Rindal Betty J 
Lee, Lois B 
Goodsd, Steven E 
'Ihurinan, Marilyn Joa@Edwin 
Weaver. Lori A 
Finnegan .T D 
Dennison, Daniel N&Jan M 
Fumey, Robert A 
Shourek, lohn 1 & Iris 
Gagnat, Hazel N 
Seablom, Eric L 
Bliven, Margaret M 
Rose, Timothy J&Barlier,hn M 
Heath, A E 
Senger. Paul F 
Johnson, Terrence C 
Quitiquit, Max 
Behn, Ray E 
LeCompte, Howard 8: Eulalia M 
Smith, Gordon L&Betty Lunos 
Wood, William W 
Wilson Rozanne R 
Hiller, Lany R 
Grondahl, Sandra 
Varon Mitchel A 
Coberly, Warren G 
Lyons, P L 
Handran, Margaret M 
Thorson, JR George R 
Madellan, G w  A 

TABLE IV.64 
Page4of 12 [- 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

r%waAd= 
15435 10th AV S 
15436 9thPLS 
15437 12th AV S 
15439 12th AV S 
15440 10th AV S 
15441 10th AVS 
15441 l2thAVS 
15442 M P L  S 
15443 12th AV S 
15443 9th PL S 
15446 l0thAVS 
15447 10th AV S 
15449 9thPLS 
15453 12th AV S 
15455 9thPL S 
15458 Dcs Moines WY S 
15459 9thPL S 
15600 Des Moines WY S 
I5605 12thAVS 
15619 12thAV S 
15631 12thAVS 
15653 12th AV S 
15706 9thPL S 
15712 9thPLS 
I5714 IOthAVS 
15718 9thPLS 
15722 10th AV S 
15730 10th AV S 
15803 12th AV S 
15811 12thAVS 
15811 9thAVS 
15812 9thAV S 
15821 12th AV S 
15822 9thAVS 
15826 9thAV S 
15835 l2thAV S 
15840 W A V S  
15843 12th AV S 
15850 9thAV S 
15851 12th AV S 
15856 9thAVS 
15857 12thAV S 
16005 12th AV S 
16015 12thAV S 
16018 9thAVS 
I6022 9thAV S 
16031 l2thAVS 
16032 M A V S  
16033 12th AV S 

12 units 

Number of -- 
SF R a i d  
SF Resid 
SF R a i d  
SF Raid. 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid 
SF R a i d  
SF Raid. 
SF Resid. 
SF Resid 
S F  Resid 
SF Resid 
SF k i d .  
SF R a i d  
SF Resid. 
Cor..'ominium 
S F  R a i d  
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
S F  Resid. 
SF Raid. 
SF Raid. 
SF Resid. 
SF Resid. 
SF Raid. 
S F  Rcsid. 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid 
SF Resid 
SF Resid 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Rcsid. 

Chapter lV - 1V.6-7H - 
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Sea-Tac Airport Marter PIan Update Final EIS 

Zmaeff. J & McCart M J 
Graue, Mary Ann 
Morell, Gary R 
Gehring, Brad J 
Hom, Douglas L 
Mym, Leona G TIEE 
Jarisch, Brian =Diane M 
Clement, Bradley IdDiane K 
Jones, Randolph M &Jane E 
Bardon, William CdiMary F 
Olson, John P 
Rhoton, Clifford C 
Lopez, Alfredo & Robert4 
Lopez, Alfredo & Robert.4 
Roullard, Richard H 
Fauske. David Arne 
Palmer, Kenneth W 
Roullard, Richard H 
McCIcan, Tmsa 
Hosey, Nancy C 
Oviatt, Eugene E 
Dickey, Cecil Eric&Cathy Lynn 
Billings Betty L 
Konsak, Chad M 
Ncumann, Willard A 
Brownlow. Doris M 
Hamper Gary. L&Dorothy A 
Pattman Donald S&Barbara 
Turner, Marsha A 
Dunon, ~hriztopher ~ ~ ~ a r b a r a  
Weis& John T 
Bruce, Clare H 
McDonald, John h4Nancy L 
OSullivan, William C 
Cowles, Gaald R&Donna L 
Mugford, Allen H 
Duncan, Thoma E&Layton,Rhonda 
Howan, Thomas M 
Kunnaru, Rodney G & L i  Ann 
Bonorff, Ted ABPatricia M 
Goodposter, Ken &Barbara 
Goodposter, Ken & Barbara 
Dyn, Bonita Virginia 
Raub, Jack 
James, John L 
Moms, Esther L 
Ellis, William M & Margie A 
Markham, Melvin C &Bonnie 1 

TABLE IV.6-4 
Page 5 of 12 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

property Ad- 
16035 l2thAVS 
16037 12th AV S 
16043 12th AV S 
16155 12th AV S 
16205 12th AV S 
16208 8thAV S 
16213 1R 12th AV S 
16213 12th AV S 
16224 8thAV S 
16241 12thAVS 
16406 8thAVS 
16408 8thAV S 
16422 8thAVS 
16429 l2thAVS 
16431 12th AV S 
16436 8thAV S 
16437 12th AV S 
16441 12th AV S 
16452 8thAVS 
16602 8thAVS 
16603 IothAVS 
16605 IothAVS 
16607 loth AV S 
16608 l l t hAVS 
16623 lothAVS 
16631 IothAVS 
16633 lothAVS 
16637 loth AV S 
16651 11thAVS 
16655 12th AV S 
16657 I I thAVS 
16663 11th AVS 
16664 11thAV S 
16671 11thAVS 
16679 11th AV S 
16680 1 Ith AV S 
16687 1lthAV S 
16690 l1thAVS 
16695 11th AV S 
16759 12th AV S 
16802 8th PL S 
16821 12th AV S (parcel 1) 
16821 12th AV S @arcel 2) 
16841 8thPLS 
16852 8thPL S 
16862 8th PL S 
16869 8th PL S 
1701 1 12th AV S 
17309 12th AV S 

Number of 
LandUseStatus BusinessesBusinesses 
SF Raid. 
SF Raid. 
SF Resid. 
SF Raid. 
SF Resid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF R a i d  
SF Raid. 
SF R a i d  
SF Raid. 
SF Raid. 
SF Raid. 
SF Resid. 
SF Resid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF Resid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF Raid. 
SF R a i d  
SF Resid. 
SF Resid. 
SF R d d .  
SF Raid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Raid. 
SF Raid. 
SF Resid. 
SF Resid. 
SF Raid. 
SF Resid. 
SF Raid. 
SF Raid. 
SF R a i d  
SF Raid. 
SF Resid. 
SF Raid. 
SF Raid. 

Chapter IV - IV.6-71- 
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Sea-Tac Airport Master Plan Update Final EIS 

Taxoaver 
Markham, hfel &Bonnie 
Rio, Peter T&Shirley M 
Abbey, Wayne G&YvoM~ 
Graue, Mary Ann 
Monroe, Sylvia 
nadcrcy, Robert A 
Millington, George 
Perry, James S 
Grimstad, Robert F 
Ruffio, Joe A 
Swanson, Armond G 
Warner, Lee B 
Rive- Luis I 
Whinington, Edgar B 
Hipps, Donald R&Pa!Acia R 
Smith, Brenda L 
Neill. Raquel A 
Mertel, Robert D& Priscilla 
Chung, Ho Min&Wu,Cheong JA 
Johnson, Thomas H 8: Suranne 
Cosa, Anthony 
Gale, James E 
Decoteaq David P&Wagner,EL 
Kwney. Paul C 
Vacca, Tony & Betty J 
Brougham, Marlene 
Chung, Ho Min 8; WUu Cheong Ja 
Trinity Chruch. Inc. 
Christensea Neil H. 
Evagrecn Enterprise Assoc. 
Vacca, Tony & Betty J. 
Scardla, Tony 
Ponder, Thomas David 
Froiland, Edward 
Hansnr, Wesley C. 
C u b b i  Dorothy 
Behm, Ray E. 
Cassel, James E. 
Beard, Phillip C. & Denise 1. 
Lillis, James 
Looney, William A. 
Chung, Ho hlin&W4Cheong JA 
Hoskii Glcnna B. 
Momll. Gary R 
Morrell, Gary R 
Conradi, Dale C. 
Conradi, Dale C. 
Elial, Donald J. 
Elias Donald J. 

TABLE lV.63 
. Page6 of 12 c 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION - 
17315 12thAVS 
17333 12th AV S 
17405 12th AV S 
17411 l2thAVS 
17417 12th AV S . 
17433 12th AV S 
17437 12th AV S 
17441 12thAV S 
839 S 157th PL 
841 S 157th PL 
844 S 157th PL 
849 S 164th ST 
903 S 156th S T  
903 S 160th S T  
906 S 156th S T  
906 S 160lh S T  
910 S 156th ST 
911 S 160thST 
915 S 156th ST 
918 S I6Olh S T  
924 S 170th S T  
928 S 170th ST 
931 S 156th ST 
941 S 156th ST 
15060 Des Moines WY S 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 
No address 

Number of 
Land- 
SF Resid 
SF Resid. 
SF Resid 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Rcsid 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid 
SF Resid 
SF Rcsid 
SF Resid 
SF Resid 
SF Resid 
SF Resid 
Commucial l business 
SF Resid Vacant 
SF Resid Vacant 
SF Resid Vacant 
SF Resid Vacant 
SF Resid Vacant 
SF Resid Vacant 
SF Resid. Vacant 
SF Resid Vacant 
SF Resid. Vacant 
SF Resid Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant ' 

SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Raid. Vacant 
SF Resid. Vacant 

Chapter 1V - IV.6-7J - 
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Sea-Tac Airport Master Plan Upabte Fim! EIS 

TaxDaver 
Elias, Donald J. 
Albedyll, Walter G. 
Brown. Wamn E. 
Roullard, Richard H. 
Roullard, Richard 11. 
Maulolo, Ammi F&Vicnna T. 
Hardwich, Ina Ruth 
Childm, Scan Paul& 
AM. Don G. 
Monison. Carla & E Beverly 
Schuh, Charles A. 
State of W&igton 
Hanvood, Richard L. 
Meyer, Ilene 
Emmett Construction 
Thaclaty, Robert A. 
Kulp. Donald E. I) XuIp, Donald E. 
Gal+ l ama  E. 
Hanvood, Richard L. 
Tyler. Robert D. & Beverly Sue 
Ryland, Keith F. & Bonnie E. 
Stark, Ben G. 
Stark, Ben G. 
Stark, Ben G. 
Rio. P e T .  & Shirley M. 
Petm, Kingston 
Pctm, Kingston 
P a m ,  Kingston 
Chiristie. William B. 

TABLE IV.6-4 
Page 7 of 12 

Seattle-Tacoma International Aiiort 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

Number of - 
No addms 
No addms 
No address 
No address 
No address 
160169thAVS 148 
No addrew 
No addms 
No address 
No ad- 
No address 
No address 
17203 Ambaum BL S 148 
No addms 
No address 
No addms 
No addms 
No addms 
No addms 
No addms 
No address 
No addms 
653 S 168th ST 148 
653 S 168th ST 148 
653 S 168th ST I48 
No address 
No addms 
No address 
No addms 
No addms 

-- 
SF Ren'd. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Resid. Vacant 
SF Rcn'd. Vacant 
SF Resid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Resid. Vacant 
SF Ren'd Vacant 
SF R a i d  Vacant 
SF R a i d  Vacant 
SF R a i d  Vacant 
SF Raid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Raid. Vacant 
SF Resid. Vacant 
SF Raid. Vacant 
SF Resid. Vacant 
SF Raid. Vacant 

Nimi, ~ol land  & Scott No address SF Resid. Vacant 
Litras, Judy A. & Comer. Jodi L. 1055 S 174th ST 148 SF Resid. Vacant 
SASA 
Turay. Arnold G 2702 S 200th ST SF Resid. 
Rickard, Mary A 19453 28th AV S SF Raid. 
Sithar. Jmnimo B & JanctT 19908 27th AV S SF Raid. 
T i k u .  Maxine M. No a d d m  SF Raid. Vacant 
Turay, Arnold 2708 200th ST Commmial Vacant 
Highline Water District 1990028thAVS Commercial Vacant 

Construction Mitigation 
RST Enterprises, INC 15416 Des Moina WY S (2 raid.) SF Raid. 
RST Enterprises MC 15446 Des Moina WY S SF Resid. 
Smith, Roy C 15454 D a  Moina WY S SF Raid. 
Brate, David P&Frances D 15618 D a  Moina WY S SF Raid. 
Pearson & Associates, Inc. 15626 Dcs Moinn WY S Apartment 14units 
Ravandcr, William OR Janette 15818DesMoines WYS SF Raid. 
Illes, Paul 15820 D a  Moina WY S SF Raid. 
Bmy. Carl M & Nanny E 15823 9th AV S SF Raid. 

Chapter IV - IV.6-7K - 
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Sea-Tac Air~ort  Master Plan Uodnte Final HS 

TaxDaver 
Tinker, hi lane 
Arne, Harriet Jane 
Ruggenbcrg, J K 
Nye, Frank F 
Simmons, Gary L 
Wright, Wendell L&Denise L 
Parker, O m  
Lapii John E 
Bivins, S o ~ y  L 
Wattles, Ella Mae&Waales RA 
Banenetti, Glenn DMulie M 
Huffman, Echo 
Strand. M J 
Pan, Lisa L 
Hanrahan,Brian C 
Lobdell, George U 
Wama, Lee 
So, Pyong Chun 
Loftus, Mark D&Lofhs,Robin 
Curtright, Marie 
Dealer, Mandrid R 
Horn, Donald L 
Peterson, Steven =Debra A 
Rollwagen, Ardeth N 
Ltonard, Don L 
Z i  W E& 
Scarsclla Ida 
Roaler, Donald A 
Morrow, Michelle M 
Gordon, Claire &Gretchen 
Woods, Everett L 
Alscth, Lorene M 
Gray. John R 
S~arxlla, Fmnk&KIM 
Lawson, David M&lacqueline Y 
Enck, Richard D&Ste%ard, Doro 
Banh, Anne 
Cooper, Lii C 
Williamson, John A&ICristi E 
Roullard, Richard H 
Olson, Curtis 
Galando. Mike 
Randall Earl D 
Chambalin, Charles R 
Rueam, 'Theodore L 
Bcaudii 11 CDR F X 
McClung, Jeffrey L 
Mjelde, Lynn L&Jane T 
Nelson, Kathryn J 

TABLE IV.6-4 
Page 8 of 12 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION - 
15829 9th AV S 
15831 9thAV S 
15833 9th AV S 
15855 9th AV S 
15864 Des Moines WY S 
15904 Des Moines WY S 
I5914 Des Moines WY S 
15926 Des Moincs WY S 
16002 Des Moines WY S 
16005 9th AV S 
16017 9thAVS 
16019 9th AV S 
16028 Des Moines WY S 
16032 8th AV S 
16038 Des Moines WY S 
16054 Des Moines WY S 
16056 Des Moines WY S 
16062 Des Moines WY S 
16207 8th AV S 
16222 Des Moines WY S 
16223 8th AV S 
16228 Des Moines WY S 
16232 Des Moines WY S 
16240 Des Moines WY S 
16244 8th AV S 
16247 8th AV S 
16252 Des Moines WY S 
16255 8th AV S 
16404 Des Moines WY S 
164058thAVS 
164108thAVS 
164128thAVS 
16412 Des Moines WY S 
16418 Des Moines WY S 
16425 8th AV S 
16430 Des Moines \W S 
16441 8th AV S 
16444 Des Moines WY S (2 resid.) 
16445 8thAVS 
16454 8th AV S 
16455 8th AV S 
16463 8th AV S 
166098thAVS 
16609 81h AV S 
16613 8th AV S 
16616 8th AV S 
16623 8th AV S 
I6628 8th AV S 
I6638 8th AV S 

Number of 
Land Use Status Businesses 
SF Resid 
SF R e i d  
SF Resid 
SF Rcsid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Rcsid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Rcsid. 
SF Resid. 
SF Resid 
SF Resid 
SF Resid. 
SF Resid 
SF Resid 
SF Resid 
SF Resid 
SF Resid. 
SF Rcsid 
SF Resid 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Rcsid. 
SF Raid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Rkid. 
SF Resid. 

Chapter IV - 1V.6-7L - 
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Sea-Tac Airport Master Plan Updare Final EIS 

TaxDaver 
RoutI, Russell AdAnna hl 
Longthorpe, Paul LBrKatherine 
Grasso. Martha 
Ricci, Phillip I 
Josie, Frank JR 
English. Janice 
State of  Washington 
Delgado, Agustin & Watm, Robe 
Opao, Rolando 
K n a q  Fwrlc W 
Whitney David A&Loma M 
Stocks, Ronald & Pamela 
Manin, Stanley W 
Singer. Norman H 
Park, JR Jama TkMichelle 
Pound, Beverly H 
Kobela, PEG1 
Provo, Napoleon J JR 

' Rodda, JohnB 
Benda, Leonita (Mercy) 
Small, Jefbcy S 
Strand. Darrell T 
Bra& David P&Franm D 
Momson, Rose F 
Gtnzale, Anthony 
Erickson. Ronald O l m ~ i ' c  Bowl 

eriy Address 
16646 8th AV S 
166508thAVS 
16662 8th AV S 
16665 8th AV S 
16815 8thPL S 
16818 8thAVS 
16823 8th AV S 
16823 8th PL S 
16828 8th AV S 
16833 8th AV S 
16842 44 8th AV S 
16846 8th AV S 
16854 8th AV S 
16862 8th AV S 
16866 8th AV S 
16874 8th AV S 
632 S 168th ST 
638 S 168th ST 
644 S 168th ST 
813 S 157thPL 
8 1 9 s  157thPL 
8 1 9 s  16OthST 
820 S 157th PL 
832 S 157th PL 
15045 Dcs Moina WY S 
15051 DesMoinaWYS 

TABLE IV.6-4 
Page 9 of 12 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

Winter, charla& Suwul' Shell Gas Station 15041 Des Moina WY S 
Vacca. Tony & Betty J 15208 Des Moina WY S 
RST Enterprise INC - Raffo Garage 15418DcshfoinaWYS 
RST Enterprises INC 15424 Des Moina WY S 
Cmmie. Jama M -Chevron Station 15804 Des Moines WY S 
Jovanovich, John - Jovanovich & Sona 15636 Des hfoines WY S 

Marine Sypply 
Tucker. Charla W - Tucker's Upholstery 15217 D a  Moina WY S 

Shop 
Vistamet, David T, Chris A - Red Apple 808 S 152nd ST 

Grocery 
Cmmie. Jama M. No address 
RST Enterprises, lnc. 146 8th AV S 0 
Wright, Wendell. L & Denise L 159 Des Moina WY S 148 
Leonard, Don L 16256 8thAV S 148 
Routt. Russell, A & Anna M 16646 8th AV S 148 
Longthorp, Paul L & Katherine No addms 
G m o .  M a h a  16662 8th Av S 148 
Reynolds, David C No addms 

3 Scoeeolo, Armondo No addms 
Scoccolo, Armondo 160169thAVS 148 
Childs, Rober D No addms 
Banh . Anne No address 

Number of 
~and'use Status Businesses 
SF R a i d  
SF R a i d  
SF R a i d  
SF R a i d  
SF Raid. 
SF R a i d  
SF Rcsid 
SF Rcsid 
SF Resid 
SF Rcsid. 
SF Resid. 
SF Rcsid 
SF R a i d  
SF R a i d  
SF Resid. 
SF Resid. 
SF Resid 
SF R a i d  
SF Resid. 
SF Resid. 
SF Resid. 
SF R a i d  
SF R a i d  
SF R a i d  
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 

4 businesses 
l business 
1 business 
1 business 

2 businases 
2 businesses 

1 business 
l businas 

Commercial 

SF Resid. Vacant 
SF Resid. Vacant 
SF R a i d  Vacant 
SF R a i d  Vacant 
SF Raid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Raid. Vacant 
SF Resid. Vatant 
SF Raid. Vacant 
SF Raid. Vacant 
SF Resid. Vacant 

l business 

l business 

Chapter IV - IV.6-7M - 
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Tax~aver 
B a a  Anne 
Rollwagen, Ardeth N 
Z i  Martin E & 
Woods, Everett R & Pamela Jane 
Woods, Everett R 
Woods, Everett R 
Woods, Everett R & Pamela Jane 
Woods, Everett R & Pamela Jane 
Josie, Frank Jr 
Woods, Everett R 
Woods, Everett R 
Woods, Everett R & Pamela Jane 

TABLE IV.6-4 
Page 10 of 12 C 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

No address 
No address 
No address 
649s  l68thST I48 
16845 8th AV S 148 
16845 8th AV S 148 
653 S 168th ST 148 
16807 8th AV S 148 
No address 
16876 8th AV S 148 
16876 8th AV S 148 
16872 8th AV S 148 

Number of 
Land UscStatus I3uhs.s 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid Vacant 
SF Resid. Vacant 
SF Resid Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid Vacant 
SF Resid. Vacant 
SF Resid. Vacant 
SF Resid. Vacant 

New Runway RPZ - North 

Noland, Leroy Dean 
Cinklii Tiha L 
Pearce, John N 
Runing, Roger N&Sharon C 
Slavik, F R 
Yellam, Michael &Shirley 
Collins, C C 
Running, Clifford L 
Bear, Lester M 
Elliot!, Bobbie L&Christine 
Anderson, Douglas 
McCamish, Kevin C&Taesa K 
Amdt, Waldo D 
Olson, Marlo L 
Yung . Vang & Va, Her 
Eisimhger, William F 
Walter, Russell E & Judirh C 
Eisiiinger, William F 
Yellam, Frank 
Higgginbotham, Richard&Miller 
Robbins, Simon V 
Robbins, S V 
Wilcber, James W & Virginia 
Eisimiiger, William F 
Wardall, Georgia 
Hoxie, Darryl L 
Ventimiglio, Robert 
Wooding, Kenneth E&Leona 
Young, Duwayne ABiSusan A 
James, Corrine M 
Gcise, R D 
Christianson, Marlyn&Mary 
Smith. Daniel E & Ronna Q. 
Warfield, Raymond 0 

1023 S 147th ST 
14703 1 lth AV S 
14715 1 Ith AV S 
IOOISthST 
14714 10thPLS 
14710 10th PL S 
14733 10th PL S 
I4723 10thPL S I68 
14706 I Ith AV S 168 
14700 11th AV S 168 
14811 DesMoines WY S 168 
853 S th ST 168 
14644 I l thAVS 168 
1004 S 150th ST 168 
14809 9th AV S 
15028 Des Moines WY S 
15040 Des Moines WY S 
15016 DesMoines WY S 
15052 Des Moines WY S 
l5OlO Dcs Moines WY S 
863 S th ST 168 
869 S th ST 168 
15006 Des Moines WY S 
1003 S 150th ST 
1009s I50thST 
1021 S 150th ST 
1029 S 150th ST 
1033 S 150th ST 
1042 S 150th ST 168 
1034s lSOthST168 
I4915 l2thAV S 168 
14907 12thAV S 168 
84OSthST 
850SthST 

SF Resid. 
SF Resid 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid. 
SF Resid 
SF Resid. 
SF Resid. 
SF Resid. 
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TABLE IV.6-4 
Page 11 of 12 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

Number of 
I.anmsc 
SF Resid. 
SF Resid. 
SF Resib 
SF Resid. 
Apartment 234 units 

TaxDaver 
Ewoldt, Ronald D 

l3w=uww 
858 Sth  ST I68 
847 S 147th ST 
853 S 147th ST 168 
861 S 147th ST 168 
15001 D a  Moines WY S 

Tmvillegar. Morgan 
Mayner. Ronald RKhristine V 
Durante, msrie Virginia 
Pacific Gulf Properties - Lon  Lake 

Apartments 
Seike Shu BenjamindKiyoski - Dcs 

Moina Way Nursery 
Christianson, Maryline L & Mary 
Robbiis, Siman V 
Robbiis, Siman V 
State of Washington 
Kine Countv 

14634 D a  Moines WY S Commercial 1 Business 

No a d h  
No a d h  
No addrru 
No a d h  
No a d h  

Sf. Resident Vacant 
Sf. Resident Vacant 
Sf. Resident Vacant 
Sf. Resident Vacant 
Sf. Resident Vacant 

K& ~ a l v &  I No addms Sf. Resident Vacant 
New Runwav RPZ - South 

Mi Don J - Office and Deli 18521 D a  Moines WY S Commercial 
Alaska Airlines. Inc. - Alaska A i r f i a  18724 D a  Moina WY S Commercial 

l business 
l business 

- 3 
s t o m  Annex 

Chu, Sho Mei - Jim's Detail Shop 18429 Des Moina WY S Commercial 1 business 
-I ~ e r &  ~ e a l t ~  Cor - Hertz Auto ~ a i e s  & 18625 Des Moina WY S Commercial I business 

Service 
Bjorneby. Robert 18800 D a  Moina WY S Commercial Vacant 
Combined Transport Services 18905 Des Moina WY S Commercial Vacant 
Chu, Sho Mei 18435 Des Moina WY S Commercial Vacant 

All-American Homes INC 
H J Gwinn & CO -Jerry's Auto Detailing 
Avis Rent A Car System INC 
H J Gwinn & CO - Ron's Auto Rebuild 
Bjorneby. Robert G M n a  M - 

A-1 Collision 
Pacific Gulf Properties INC - Warehouse 
USWestINC 
Chu, Sho Mei 
Grorek. Man & Aew - SeaTac Industrial 

Park 
Bjorneby Robert G - A-1 Collision 
Wcona Building Corp - NEL Tech 
Gworck, Man & Aew - SeaTac Industrial 

Park 
Gworek, Man & Aew - SeaTac Industrial 

Park 

18624 12th AV S 
18451 D a  Moina WY S 
18811 l6thAVS 
18451 D a  Moina WY S 
1273 188th ST 

Commercial 
Commercial 
Commercial ' 
Commercial 
Commercial 

I business 
I businas 
l business 
l business 
l business 

18915 16thAVS 
18800 D a  Moines WY S 
18441 D a  Moina WY S 
18902 l3THPLS 

Commercial 
Commercial 
Commercial 
Commercial 

6 businesses 
I business 
I business 

24 businesses 

1265 188th STS 
18634 Des Moina WY S 
19002 Dcs Moina WY S 

Commercial 
Comrnercial 
Commercial 

l business 
16 businesses 
18 businesses 

19010 Dcs Moina WY S Commercial 12 businesses 

Alternative 4 - South Unit Terminal 
West Coast Gateway Hotel 184 15 Pacific HW S Commercial 1 business 
Sharp's Raster Ale Home 18425 Pacific HW S Commercial 1 business 
Parking 2806 S 188th ST Commercial l business 
LA Quinta Inn 2824 S 188th ST Commercial l business 
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TABLE IV.6-4 
Page 12 of 12 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PROPERTIES PROPOSED FOR ACQUISITION 

TaxDaver 
Airport Plaza Hotel 
Jack-in-the-Box 
Budget Rent A Car 
Denny's 
Parking 
P h  Hut 
Barren's SeaTac Mini Mart 
WA STATE Liquor Store 

k!uwumm Li3nmx 
18601 International Blvd S. Commercial 
2840 S 188th ST Commercial 
2806 S 188th ST Commercial 
18623 Pacific HW S Commercial 
18445 Pacific HW S Commercial 
18605 Pacific HW S Commercial 
18613 Pacific HW S Commercial 
18616 Pacific HW S Commercial 

Number of 
Bwsinesses 

1 business 
1 business 
1 business 
1 business 
1 business 
1 business 
1 business 
1 business 

Note: Commercial properties in the RPZ may not be acquired. Subject to FAA approval, an avigation casement may be 
purchased in lieu of acquisition. 

Source: King County. 
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CHAPTER IV, SECTION 7 

HUMAN HEALTH 

This section presents the human health 
related issues associated with: 

Noise 
Air Quality 
Water Quality 

0 Radio Transmissions and Light 
Emissions 

0 Air Traffic Safety 

The Airport presently creates environmental 
impacts that have the potential to affect 
human health. This impact is characterized 
as potential since many research studies 
indicate conflicting reports of human health 
impacts. However, in general, adverse 
environmental impacts are expected to 
decrease in the future as technology results in 
lower air, noise and water pollutant 
emissions. The proposed airport 
improvement alternatives are expected to 
result in slightly increased noise and water 
pollutant levels over the Do-Nothing. 
However, the impacts of the future "With 
Project" alternatives are expected to be less 
than the existing conditions. 

Noise by definition is unwanted sound. In 
general, noise can interfere with activities 
such as face-to-face conversation, radio and 
telephone use, sleep, etc. It may also have 
detrimental impacts on human health. Noise 
can cause actual physical harm such as 
hearing loss, and it may have an adverse 
effect on mental health. All of these issues 
have been studied, but there are few clear cut 
conclusions relative to airport noise. 

The majority of the literature divides 
community noise into two types, indigenous 
and transportation. Indigenous noise is 
typically low-level noise generated by the 
normal activity of daily living, such as traffic 
on local streets, lawn mowers, air conditioner 
compressors, outdoor residential activity, 
etc.-- and is essentially a function of 
population density. Transportation noise is 
related to aircraft, railroads, and traffic on 
major roadways. The major sources of 
community noise are transportation related 

and emanate from highways, railroads, and 
airports. 

(A) 

The most immediate and verifiable health 
danger presented by high sound levels is 
loss of hearing. To relate hearing loss to 
sound exposure, the total sound level 
energy entering the ear is used. Noise 
metrics, such as the DNL and Leq are 
measures of sound energy. The U.S. 
Environmental Protection Agency 
(EPA)'s Levels Document? indicates 
that exposure to sound levels of 70 
Leqbdhr) (approximately 75 DNL or 
74.6 dBA for 8 hours) or higher on a 
continuous basis, over a very long period, 
at the human ear's most damage-sensitive 
frequency may result in a very small but 
permanent loss of hearing. 

The Bureau of Labor workplace related 
noise standards permit unprotected 
workers to be exposed to overage noise 
levels of 90 dBA for eight hours per day. 
There has been pressure from medical 
researchers to lower the eight-hour 
standard to 85 dBA. As is shown in 
Chapter IV, Section 1 "Noise", overage 
aircraft noise levels do not reach or 
exceed 85 to 90 dBA (as measured in 
DNL). 

The single-event noise levels from many 
aircraft which operate from runways at 
the Airport commonly exceed 85 dBA on 
neighboring residential land uses. 
However, on the basis of the single-event 
noise analysis and aircraft noise 
measurements, it is concluded that such 
levels would be exceeded for a daily total 
of a fraction of one hour, as opposed to 
the eight hours of the OSHA standards. 
Furthermore, aircraft noise levels of 115 
dBA, permitted by OSHA for 15 minutes 
per day, would never be experienced by 

- - 

1' Infortnation on Ln,els of Environmental Noise 
Repisire to Protect Hedrh and Wel/an with an 
Adequare Margin of Safety, EPA, Office of Noise 
Abatement and Control, Washington, DC, March, 
1974. 
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residents around Sea-Tac Airport as 
shown in Appendix C. Appendix C 
shows that the peak sound exposure level 
(SEL) currently impacting residents 
closest to Sea-Tac i s 1  11.7 dBA, at site 
#299 (grid site F29). Thus, hearing 
damage would not be expected for 
residents near Sea-Tac. 

Noise is generally considered a stressor. 
While there is no clear evidence that 
community noise as a stressor results in 
permanent physiological impairment, the 
cumulative effect of noise with other 
stressors may cause health i m ~ a c t s . ~  In 
addition, some researchers believe that 
noise induced stress may cause 
physiological harm. Such conditions 
could impact mortality rates, birth 
defects, achievement scores, and 
psychiatric admissions. 

In spite of years of study attempting to 
isolate the effects of airport noise on 
humans, the impacts appear to be so low 
that they cannot be related to the general 
satisfaction of the research community, 
particularly below DNL 70 dB.3' 
According to a recent summary of 
aviation noise resear& some 
international researchers have published 
data indicating that a significant 
physiological risk exists. ~ ~ However, the 
summary of such research indicates that 
virtually all of the studies have had 
serious methodological problems and 
therefore questionable results. Several 
problems that occur in trying to associate 
exposure to airport noise with adverse 
health effects are 1) oriented 
measurements of noise yield a poor 
indication of personal noise exposure, 
and 2) long latency periods between 
exposure and disease greatly com licate 
interpretation of research fmdings. 8 

2' "Airport Nokc Reportn, July 9, 1990, pp., 1041- 
83 18/90. 

2' Federol Agency Review of Selected Airport Noise 
Anolysir Issues, Federal Interagency Committee on 
Noise (FICON) - AugW 1992. 
Report on Aviation Noise Research Conducred by 
US. Federal Agencies, FICON, June, 1994 pp. B- 
22. 

2 VAdverse Effecu Exist. They are Weak Fidell 
Sqys, "Airport Noise Report", Interview with 
Sanford Fidell of BBN Systems and Technologies, 
August 14.1994, pp., 117-1 18. 

The following summarizes the 
physiological risk issue: "The evidence 
of non-auditory effects is more 
ambiguous, leading to differences of 
opinion regarding the burden of proof for 
noise control. It seems unlikely ... that 
research in the near future will yield 
fmdings which are either a positive or 
negative direction. Consequently, 
arguments for transportation noise 
control will probably continue to be 
based primarily on welfare criteria such 
as annoyance and activity disturbance."@ 

The effects of noise on the mental and 
emotional health of residents are not so 
clear as those for hearing loss. Most 
survey reports on this subject find that 
there is little reliable evidence on the 
relationship between noise exposure and 
mental health.2' Studies conducted since 
the late 1960s have found that in 
communities impacted by aircraft noise, 
the interruption of communication, rest, 
relaxation and sleep are among the most 

' important -causes . -  for registering 
complaints and suggesting potential 
psychological effects. 

In addition, when people perceive a 
threat.to their well-being, they are apt to 
feel stress which, in turn could affect 
emotional health. Such perceived threats 
could result from a loss of property value 
and personal financial security, and fear 
of aircraft accidents. 

In absence of more conclusive research 
on the psychological effects of aircraft 
noise on residents around airports, this 
analysis focuses on the potential impact 
on speech communication and sleep, as 
well as perceived threats to property 
values and personal safety. 

A large body of research exists which 
documents the effect of noise on sleep 
interruption and sleep disturbance, but 
the long-range effects of sleep 
disturbance by typical night airport 

f~' Healrh Effats, S. Martin Taylor and Peter A. 
Wilkins, Transportation Noise Reference book: ed. 
P. M. Nelson; Bunenvorths. 1987. 

1' Avidon Noise Effech, J. -Steven Newman and 
Kristy R Beattie, Report No. FAA-EE85-2, 
March, 1985. 
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operations are not conclusive. It is 
certainly clear that sleep is essential for 
good physical and emotional health and 
that loss of sleep can lead to emotional 
distress such as depression, fatigue, and 
irritability which in turn can lead to 
hypertension, alcoholism, heart attacks, 
sclerosis of the liver, increased use of 
tranquilizers, and violence. 

A recent study of aircraft noise and sleep 
disturbance prepared in December, 1992 
has been received with great interest by 
the medical community and those 
interested in the effects of aircraft noise. 
The document published by the British 
Civil Aviation Authoriq reported 
interviews of people from eight study 
areas around four major United Kingdom 
(UK) airports. The UK study showed 
that, below outdoor event levels of 90 
dBA SEL, there is not likely to be any 
measurable increase in overall rates of 
sleep disturbance during normal sleep. 
At 90-100 dBA SEL (outdoors), the 
chance of the average person being 
awakened is about one in seventy-five. 
The UK study also showed that 
individual rates of sleep disturbance 
varied markedly; the two to three percent 
most sensitive individuals were disturbed 
over 60 percent more than average. Men 
were found to be somewhat more easily 
disturbed than women, but there was no 
statistical relationship to the subject's 
age. In addition, there appeared to be 
little relationship between sleep 
disturbances and the time of night. A 
much stronger relationship was found 

, with the sleep cycles that occur for each 
individual approximately every 90 
minutes. 

Reaction to the UK study in the United 
States has been both mixed and guarded, 
in part because the findings appear to 
contradict many earlier studies, including 
a major study prepared for the same 
agency in 1979. However, a recent U.S. 
Air Force studyy is in the process of 

8' Report of a FieldSmdy ofAimf7  Noise andsleep 
Disturbance. A mdy commissioned by the Dept. 
of Transport from the Dept. of Safely, 
Environment and Engineering Civil Aviation 
Authority, Lkc. 1992. 

y FieldSnrdy ofAircraf7 Noise-Induced Sleep 
Disturbance. USAF (Armstrong Laboratory), fmal 

confirming many of the findings of the 
UK study. 

Probably the most significant impact of 
noise on human activities, other than 
sleep disturbance, is the interference with 
speech communication. Besides 
disrupting recreational and social 
activities, the masking of speech by 
airport noise can reduce education time 
and the performance of work involving 
speech communication. Speech 
interruption may also lead to accidents in 
shops, offices, and homes near an 
airport.u This affects a number of 
common activities including 
conversations in the home and outdoors, 
classroom teaching, listening to radio and 
television, and telephone conversations. 

Speech interference associated with 
aircraft noise is a primary source of 
annoyance to individuals on the ground. 
Exhibit N.7-1 shows the impact of noise 
on speech communications. The 
disruption of leisure activities such as 
listening to the radio, television, music 
and conversation gives rise to frustration 
and irritation. Adequate speech 
communication is important in the 
classroom, home, office and industry 
setting. The degree to which noise 
interferes with indoor speech depends not 
only on physical factors, such as noise 
levels, distance between the speaker and 
listener and room acoustics, but also non- 
physical factors such as the speaker's 
enunciation and the listener's interest in 
and familiarity with the topic. A 1963 
study, sponsored by the British 
government, found that aircraft noise of 
75 dB annoyed the highest percentage of 
the population when it interfered with the 
television s0und.U' In general, people 
begin to experience difficulty with 
speech communication when background 
noise levels exceed 55 d B A P  Once the 

report is being prepared for publication (contact 
Major Roben Kull 513-255-3605). 

U' Aviation Noke Effecfs, J. Stwm Newman and 
Ktisty R Beanie, Report No. FAA-EE-85-2, 
March, 1985. 

u' Great Britain Committee on the Problem of Noise. 
Noise, Final Report. ReKnted to Parliament by 
the Lord Minister for Science by Command of H a  
Majesty. London, H.M. Stationery Office, July, 
1963. 

u' Airport Noise Report, July 9, 1990, pp.. 1041- 
83 18/90. 
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A-weighted sound pressure level of a 
noise event increases above 70 &A, 
telephone communication becomes 
difficult and people talking at distances 
greater than 3 feet apart may have to 
shout. The highest noise that allows 
conversation with 100 percent 
intelligibility at normal voice levels 
throughout an average room is 45 dB, but 
99% intelligibility is possible at 55 dB 
and 95% is possible at 65 dB. 

A typical cold climate home, such as 
those in the Sea-Tac vicinity can reduce 
outdoor noise levels by approximately 20 
to 25 dB or more. Therefore, to achieve 
100 percent intelligible speech indoors, 

. the preferred maximum outdoor noise 
level is 65 &A or less. This noise level 
would allow for 95 to 100 percent 
sentence intelligibility in a normal voice 
indoor conversation in which the speaker 
and listener are 2 meters (approximately 
6.5 feet) or less apart. Residences 
located in areas receiving sustained 
levels of exterior noise of 75 to 80 &A 
would incur interior speech intelligibility 
in the range of 97 percent to 99 percent 
(interior level of 55 dBA - 60 dBA). 
This noise level would allow normal 
conversations at a comfortable voice 
effort at typical conversational 
distance&' 

There is no known research on the mental 
effects on airport neighbors which might 
result from perceived threats to financial 
security or personal safety. However, the 
likelihood of such stress effects is 
supportable based on the comments 
routinely received from the public in 
forums conducted for airport noise 
studies around the nation. 

One of the stressors that could affect 
residents of a noise exposed area is the 
possible impact of noise on real estate 
values. A limited number of studies has 
attempted to measure the impact (if any) 
of noise on property values. Studies 
conducted at airports other than sea-Tac 
have concluded that airport noise has 
only a slight impact on property values. 
Additionally, comparison of older studies 

... . 
fi' Infwmtion on Levels of E n v i r o ~ n ! a l  Noise 

Requirite to Protect Public Heal~h and We&e 
wilh an Adequafe Margin of So/ety, Enviro~lental 
Protection Agency, March. 1974. 

to more recent studies indicates that the 
impact was greater in the 1960's, when 
jet aircraft fmt  entered the fleet, than in 
the 1980's. This presumably is the result 
of stabilization of real estate markets 
following an initial adjustment to noisier 
jets, and of noise reduction in more 
modem State 3 planes. 

An FAA summary report on aviation 
noise effects states: 

"Studies have shown that aircraft noise 
does decrease the value of residential 
property located around airports. Although 
there are many so&-economic factors 
which must be considered because they 
may negatively affect property values 
themselves, all research conducted in this 
area found negative effects from aviation 
noise, with effects ranging from 0.6 to 2.3 
percent d e c m  in property value per 
decibel increase of cumulative noise 
exposure ... The studies can be divided into 
two groups and some conclusions drawn. 
The fmt group of estimates ... was based 
on 1960 data (and included New York, Los 
Angeles and Dallas) and suggests a range 
of 1.8 to 2.3 percent decrease in value per 
decibel (DNL). ' The second group of 
estimates, covering the period from 1967 to 
1970, suggests a mean of 0.8 percent 
devaluation per decibel change in DNL ...... 
The bottom line is that noise has been 
shown to decrease the value of property by 
only a small amount - approximately 1 
percent decrease per decibel @NL.). At a 
minimum, the depreciation of a home due 
to aircraft noise is equal to the cost of 
moving to a new residence. Because there 
are many other factors that affect the price 
and desirability of a residence, the 
annoyance of aircraft noise remains just 
one of the considerations that affect the 
market value of a home."w 

Recent comparisons of appreciation rates 
for residential, commercial, and 
industrial property in noise-impacted 
areas near Sea-Tac Airport to non-noise- 
impacted areas in the Sea-Tac Airport 
Viciniry Land Use Inventory Project 
found no impacts attributable to the 
proximity of Sea-Tac Airport. 
Additionally, in February 1995, claims 
of 12 plaintiffs alleging devaluation of 
property because of airplane noise were 

w Aviation Xoise Effecu, J. Steven Newman and 
Kristy R Beattie, Report No. FAA-EE-85-2. 
March. 1985. 
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tried before a jury in Federal District 
Court. The jury failed to award damages 
to the plaintiffs. Similar claims by other 
plaintiffs are pending. 

Under the current airfield configuration 
and operating procedures, approximately 
31,800 people in 13,620 homes are 
impacted by noise levels 65 DNL and 
greater. Many of the homes in these 
neighborhoods are currently enrolled in 
the Noise Remedy Program which is 
aimed at mitigating the effects of airport 
noise. This represents a 52 percent 
reduction in population exposed over the 
1991 conditions presented in the Noise 
Exposure Map Update. In 1991, about 
67,000 people in 29,119 housing units 
were exposed to aircraft noise levels of 
65 DNL and greater. 

As is shown in Appendix C "Noise", 
Southern Heights Park (Park P14, grid 
point site #1052) currently experiences 
noise levels in excess of 65 dBA 96.5 
minutes (1.6 hours) per day, aircraft 
sound of 75 dBA for 23.6 minutes a day, 
and sound in excess of 85 dBA for 2.9 
minutes a day. 

Each Master Plan Update alternative 
would change sound patterns around the 
Airport, as a result many residences may 
encounter new or different levels of 
sound generating from the Airport. 
While these shifting sound levels would 
not be significant enough to cause any 
adverse health effects, some residences 
would encounter higher sound levels than 
they might have incurred with the Do- 
Nothing and others could actually 
experience lower sound levels. For 
example, Southern Heights Park would 
experience noise in excess of 65 dBA for 
103.3 minutes (1.7 hours) a day with the 
Do-Nothing alternative in year 2020. 
This represents a 7 percent increase 
compared to the existing conditions. 
However, with any of the new runway 
alternatives in the year 2020, this same 
park would experience these noise levels 
100.6 minutes (1.7 hours) per day, 
representing a 4.2 percent increase from 

the existing condition or a 2.6 percent 
decrease from the year 2020. 

To assess one element of stress, a worst 
case evaluation of property value impact 
was performed. This assessment was 
based on the assumption of 1 percent 
decrease in property value per DNL over 
65 dBA. As discussed earlier, this 
overstates the impact of noise at Sea-Tac 
on property values. To assess the 
potential effect on property values due to 
changes in aircraft noise levels which 
could be caused by the "With Project" 
alternatives, property value impacts were 
estimated at in comparison to the Do- 
Nothing alternative. Table IV.7-1 
assumes that the- average value of 
residential property in the noise impacted 
area is $150,000. Property affected by 
65-70 DNL was assumed to be impacted 
by $3,750 and property affected by 70-75 
DNL by $11,250. No impacts were 
assumed for DNL 75 and greater impacts, 
as these residential units would be 
purchased. In addition, if property values 
were assumed to decrease as a result of 
increased noise levels, the properties no 
longer affected by DNL 70-75 were 
assumed to appreciate by the values 
noted. 

As is shown in Table TV.7-1, noise 
exposure would increase to some 
residences as a consequence of "With 
Project" alternatives and decrease to 
others. Thus, it is anticipated that airport 
noise property value related stress could 
continue in the future upon 
implementation of the Master Plan 
Update alternatives. 

Literature pertaining to the noise effects 
on human health are often contradictory. 
Some studies suggest that there are clear 
indicators that noise, particularly aircraft 
noise, has a detrimental effect on the 
cardiovascular system, mortality rates, 
birth defects, achievement scores, 
psychiatric admissions, sleep disturbance 
and overall psychological well being. 
However, none of these studies have 
gained acceptance from researchers that 
would allow the studies to be used as a 
basis for impact assessments. . 
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TABLE IV.7-1 f 
CHANGES IN PROPERTY VALUE 

\- 
IN COMPARISON TO THE FUTURE DO-NOTHING (ALTERNATIVE 1) 

Alt 23.4, 520 340 180 I 40 
Year 2020 

DNI. 65-74 I 
Increased DNL 65 

and greater 

Altm. 

Source: Landrum & Brown, 1995 c .  

Decreaied 
Valu J 

Inawcd  
Noise 

i t  2.4~ 560 310 250 
Alt 3 540 310 230 
Property Values 
Year 2000 

1 Alt 53,4 $1,762,500 ($1,050,000) f7lfS00 
Year2010 
Alt 53.4, 51,950,000 ($1,275,000) $675,000 
Year 2020 
Alt 2,4 $2,100,000 ($1,162,500) $937,500 
~ l t  3 $2025,000 (51,162500) 5862500 

In general, the research community has 
cited methodological and epidemiological 
problems within the studies. The only 
clear-cut conclusion is that prolonged 
exposure to extremely high levels of noise 
will cause hearing damage, but only 
unprotected airport workers in close 
proximity to operating aircraft are exposed 
to these levels. 

Housing Units 
Year 2000 
Alt 23.4 470 280 190 
Year2010 

(El Mitigation 

Inaeased 
ValuJ 

Decreased 
Noise 

40 

Notes: Asnunu an average property value of $150.000. Assumes that property values deacax/incrwe in value by 1% 
per decibel inaeasJdcaeasc above DNL 65. Values (Sxxxxx) indicate that the propaties would appreciate in value due 
to a lessening of noise exposure. 

50 150 -100 
50 150 -100 

5450,000 (5787,500) ($337,500) 

5450,000 ($1,012,500) ($562,000) 

5562.500 ($1,687,500) (51,125,000) 
6562,500 ($1,687,500) (51,125,000) 

The proposed land use mitigation 
described in Section 2 "Land Use" 
contains a detailed description of 
mitigation which would help alleviate 
increased health impacts which might arise 
due to the "With Project" alternatives. 

150 
130 

5375,000 

$1 12,500 

(6187,500) 
($262,500) 

This section examines the potential adverse 
effects to human health associated with 
increased future levels of aircraft emissions. 
The air toxics evaluation provides two ways to 
compare changes in air toxics emissions: 

Subtotal 

An air toxic emissions inventory 

Decreased 
Valud 

Incrwcd 
Noise 

Comparison to Acceptable Source Impact 
Levels (ASILs). 

The purpose of this analysis is to evaluate the 
potential change in air toxic emissions 
associated with present and future aircraft 
activity levels, with and without the proposed 
improvements. - . 

The air toxics levels are based on the 
relationships between hydrocarbons and three 
air toxics identified by a more detailed study 
by the U.S. Environmental Protection Agency 
at Chicago Midway Airport. This study, 
entitled "Estimation and Evaluation of Cancer 
Risks Attributed to Air Pollution in Southwest 
Chicagon, was used as it is the only known 
study of possible cancer effects of an airport, 
and is the most current evaluation of air toxics 
in an airport area. 

It has been estimated that as many as 1,800 to 
2,400 cancer w e s  per year nationally can be 
attributed to air pollution, not including radon. 
Individual industrial operations and facilities 
that congregate large numbers of fossil fuel 
burning equipment and vehicles present high 
localized risks. However, a higher level of 
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cumulative risk from air toxins are produced 
by activities that are more population oriented, 
such as driving motor vehicles, and operating 
non-road equipment and vehicles, and heating 
with fireplaces and wood burning stoves. The 
Midway Study found that the - major 
contributor to  risk is the emissions by roadway 
vehicles. 

Monitoring in some larger cities has indicated 
that risk levels in residential areas has 
approached levels com arable to the highest 
risk industrial facilities& As society becomes 
more urbanized, the level of risk associated 
with everyday lifestyles will increase our 
exposure to health deteriorating airborne 
pollutants. 

The air toxics analysis is based on the 
results of the emissions inventory and 
dispersion modeling presented in Chapter 
IV, Section 9 "Air Quality". This analysis 
is based on use of the FAA's Emissions 
and Dispersion Modeling System (EDMS). 
The modeling methodology, input 
assumptions and sources considered are 
identified in Appendix D. The output of 
the EDMS model are an emissions 
inventory and a dispersion analysis by 
modeled receptor location. 

Based on the pollutant relationships 
identified in the Midway study, 
hydrocarbons (Volatile Organic 
Compounds) were converted to levels for 
three air toxics: Benzene, IJButadiene, 
and Formaldehyde. The conversion 
factors used in the analysis arc presented 
in Appendix D. 

As determined in the Midway Study, the 
primary contributor in terms of pollutant 
risk are the air toxics: 13-butadiene, 
formaldehyde and benzene. As 
demonstrated by that study, these toxic 
pollutants are characterized as either 
probable or possible human carcinogens. 

The concentrations were then compared to 
the Washington State Department of 
Ecology Acceptable Source Impact Levels 
(ASILs). The ASILs are established for 

1Y The Air Toxics Problem in the United Stafes: An 
Anolvsis ofCancer Risk for Selected Pollutants. 

known or probable carcinogens; the cancer 
threshold is based on the probability of 
developing one cancer case per 1,000,000 
population over an individuals lifetime. 
The ASILs are not regulatory standards, 
and concentrations above the ASKS are 
allowable and are found in urban areas, 
and are considered "overprotective". 
Nonetheless, predicted concentrations 
above the ASILs may trigger more refined 
health risk analysis or control technology 
reviews. 

@) 's Air Toxic 

During 1993, the Port of Seattle conducted 
a sampling program at Sea-Tac to measure 
benzene, formaldehyde, and 53 additional 
air toxics. Samples were collected at  13 
on and off-airport locations during October 
through December. The results of this 
study are presented in Appendix D. The 
purpose of the air monitoring program was 
to collect samples of air toxics in and , . . 
around the Airport. Concentrations of the 
various air toxics monitored were . . . 
compared to the Washington Department 
of Ecology Acceptable Source Impact 
Levels (ASIL). -.. 

The air toxics monitoring program 
concluded the following: 

Several air toxics at all monitored 
locations were above the ASILs. 
No differences in upwind versus 
downwind concentrations (i.e., 
contributions from the Airport) were 
observed. 
Monitored concentrations for Benzene 
and Carbon Monoxide were well 
below levels predicted by a 1991 
Ecology modeling study. 
Benzene concentrations were highest 
along International Boulevard. 
Pollutant profiles for most of the air 
toxics were indicative of automobile 
exhaust. 
Concentrations at Sea-Tac were within 
a range exhibited in other similarly 
sized urban areas such as St. Louis, 
Houston, and Boston. 

Benzene, toluene, xylenes and other toxic 
VOCs are present in fuel and are contained 
in jet and auto fuel exhaust due to 
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incomplete combustion. Evaporative loss 
of the fuel during storage, refueling, and 
fuel handling operations also result in 
emissions of these VOCs. These same 
compounds are also contained in gasoline 
and elevated levels observed in many 
urban areas have been attributed to 
automobiles. 

As the air toxics monitoring program was 
a preliminary, short-term survey of air 
toxics over a four day period, it is difficult 
to assign meaningful significance to short- 
term measurements as compared to longer- 
term guidelines. Therefore, as the 
monitored data was for a limited, short- 
term period, it is not certain if the actual 
levels would be exceeded on an annual 
basis. 

The study confums that air toxics are 
present throughout the Region, and 
suggests that air toxics would be high with 
or without airport development due 
particularly to the influence of automobile 
exhaust. 

Information gathered as part of the Port of 
Seattle's Air Quality Sampling program 
does provide an air toxic-to-hydrocarbon 
relationship. As established by the Air 
Quality Sampling program, the use of the 
conversion factors identified in the 
Midway Study would result in higher 
concentrations (or, the conversion ratio 
would be slightly less based on actual 
emissions at Sea-Tac). Therefore, the 
conversion factors identified in the 
Midway Study were used as a reasonable 
worst case analysis. 

(C) 

Table IV.7-2 presents the results of the air 
toxics emissions inventory for benzene, 
13-butadiene, and formaldehyde. The 
emissions inventory is presented for the 
on-airport sources only. As shown, air 
toxic emissions would be expected to 
increase with or without the project. Air 
toxic emissions are expected to initially 
decrease by the year 2000 due to the 
phase-out of the older, more polluting 
Stage 2 aircraft. As identified in the Draft 
EIS, each of the "With Project" 
alternatives (Alternatives 2, 3, and 4) 
would result in equal or less air toxic 
emissions than for the Do-Nothing 

condition. The Preferred Alternative 
(Alternative 3) would result in comparable 
or slightly less emissions than for the other 

C 
"With Project" alternatives. 

The Draft EIS analysis also included a 
cancer risk assessment. Cancer risk was 
defined based on population, the 
concentration for a particular air toxic, and 
known cancer risk conversion factors. The 
number of potential cancer cases was 
based on the probability that an individual 
would develop cancer when continuously 
exposed to a pollutant at an ambient 
concentration of one microgram per cubic 
meter (ugIm3) for 70 years (the average 
lifetime). As indicated in the Draft EIS, 
less than one cancer case might be 
attributable to all pollutant sources 
(roadway and air traffic) at the modeled 
receptor locations. 

However, in consultation with. the air 
agencies, it was determmed that 

insu ~cient information is available .to 
adequately conduct a meaningful r~sk  
Fsessment: Therefore, for the Final EIS, a 
r~sk analysls was not conducted. 

As observed for the Port of Seattle Air 
Quality Sampling program, the maximum 
air toxics concentrations at all modeled 
receptors exceeded the annual Acce table 
Sourcc Impact Levels (ASILs). %ab!e 
IV.7-3 presents a cornpanson of the alr 
toxic concentrations for the existin 
condition for roadway, 
sources. As shown, $e 
toxic emissions at each receptor are 
produced by motor vehicles. 

In comparison to contributions by motor 
vehicles, aircraft are a minor source of 
toxic emissions within the Airport 
environment. Motor vehicles (cars, trucks, 
buses, etc.) contribute over 70 percent of 
the toxic emissions. Aircraft contribute 
about 20 percent of the air toxic related 
emissions; aircraft ground support vehicles 
produce six percent. Other on-airport 
activity such as heating plants, training 
fires, maintenance activities, and fueling 
systems produce minimal air toxic 
emissions. 
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In the future, emissions from roadway 
sources will continue to contribute the 
majority of air toxic emissions in the 
Airport environment. Improvements in 
future motor vehicle emissions can, 
however, offset continued growth in 
traffic. At the same time, aircraft activity 
will continue to grow. By the year 2020, 
aircraft-related emissions are expected to 
represent about 25 percent of these air 
toxics emissions, as compared to motor 
vehicles' 65 percent. 

Each of the "With Project*' alternatives 
(Alternatives 2, 3, and 4) would result in 
similar air toxic emissions, as presented in 
Table IV.7-4. The Preferred Alternative 
(Alternative 3) would result in comparable 
or slightly less air toxic concentrations at 
most receptors in comparison to the Do- 
Nothing condition. 

Human health was also evaluated in terms of 
water quality of surface water and groundwater 
sources used for drinking water, and the 
potential effects of the alternatives on water 
quality. A summary of existing surface and 
ground water quality is presented in Chapter 
IV. Section 10 "Water Quality and 
Hydrology". The assessment of potential 
impacts on surface and groundwater resources 
from the proposed alternatives can be avoided 
or mitigated through effective implementation 
of stomwater and pollution control design 
standards. Potential impacts on human health 
from waterborne pollutants generated from the 
proposed Master Plan Update alternatives is 
based on pollutant types, pollutant fate and 
transport, and risks of exposure to 
contaminated surface water and groundwaters. 
Federal, state, and local regulations would be 
complied with under all alternatives to 
minimize (1) pollutant loads to surface and 
groundwaters, (2) risks of pollutant exposure, 
and (3) risks to human health. 

Surface waters in the vicinity of the Airport 
that would receive minor amounts of pollutants 
from stormwater runoff or accidental spills of 
petroleum products include Miller and Des 
Moines Creeks and Puget Sound. Although 
unlikely, shallow and regional groundwater 
aquifers wuld be affected by the proposed 
Master Plan Update alternatives. Because 
proposed mitigation would prevent significant 
pollution in water resources, human health 

risks are not likely to occur a s  a result of the 
alternatives. 

There are a number of surface water and 
ground water resources within the airport 
area. Surface waters include Miller and 
Des Moines Creeks (and their tributaries) 
and Puget Sound. Miller and Des Moines 
Creeks are Class AA (extraordinary) with 
regard to water quality standards. Existing 
surface water quality generally appears to 
be good. Class AA standards, however, 
occasionally are not met for selected water 
quality parameters. 

In addition to surface water resources, 
there are perched, shallow, intermediate, 
and deep ground water resources in the 
vicinity of the Airport. Groundwater 
occurs in discontinuous, perched zones at 
various locations. Although it has not 
been demonstrated, the intermediate level 
and deeper regional aquifers may be 
interconnected beneath the Airport. 

Groundwater found in perched zones is not 
a drinking water resource due to its 
discontinuous nature, relatively small 
volume and low flow rates. Perched 
groundwater quality has been impacted in 
several locations by airport operations. 
These sites are in various stages of 
investigation, remediation, monitoring 
andlor assessment. Quality of 
groundwater resources in the shallow 
regional aquifer has not been generally 
demonstrated, but is assumed to be good, 
except for five localized areas beneath the 
Airport where impacts of leaking 
underground storage tanks andlor fuel 
distribution lines have been identified by 
the Port (See Chapter IV, Section 10). 
These impacts are in various stages of the 
investigation-remediation process. 

Deeper aquifer groundwater quality is 
excellent, as shown by regular monitoring 
of two wells in the deep Aquifer. There 
have been no violations of state or federal 
drinking water standards (i.e., maximum 
contaminant levels) in either of these two 
wells. Furthermore, there have been no 
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detectable levels of any priori pollutants 
or other pollutants of concern. 8 

Potential human health risks related to 
water involve pollutant usehelease, 
pollutant concentrations and transport, and 
human exposure to contaminated waters. 
The potential human health risks from 
exposure to water pollution resulting from 
construction and operation of the proposed 
alternatives is presented below. 

If  proposed airside and landside 
improvements are not pursued, surface 
water and groundwater quality in 
Miller and Des Moines Creek basins 
would be subject to continued 
operation of the existing Airport 
facilities. Future urban development 
in these basins and the associated 
generation of pollutants would be 
subject to existing federal, state, and 
local pollution control requirements. 
Pollution-control facilities, best 
management practices, and 
environmental studies required under 
an NPDES permit would reduce 
existing pollutant loading from the 
Airport. Therefore, human health risks 
from exposure to polluted surface 
waters or groundwaters associated 
with Sea-Tac could diminish in the 
future. 

2. uWith P r U n  Alternatives 
ves 2.3. and 4,) 

Construction activities, if not properly 
managed, could adversely affect 
surface waters through temporary 
increases in suspended solids, caused 
by erosion and sedimentation. Minor 
quantities of fuels, solvents, or 
lubricants in accidental spills could 
result in elevated levels of volatile 
organic com unds (VOC). 
Stormwater po P" lution preventron 
measures, however, are expected to 
protect receiving waters from releases 
of such contaminants at construction 
sites. If such measures are not 

U' Personal communication with Jay Gibson, Planning 
and Construction Manager, Water District No. 75. 
November 15,1994. 

effectively implemented, there is a low 
probability that VOCs, a potential 
human health risk, could enter Miller 

C 
or Des Moines Creeks or groundwater 
aquifers. 

Airport operations are not anticipated 
to result in significant levels of 
pollution in surface water or 
groundwater resources. Potential 
spills of fuel, petroleum products, and 
other environmentally hazardous 
materials, and stormwater discharges 
resulting from Airport operations, 
would be managed by implementing 
federal, state, and local standards for 
spill prevention and control and 
stormwater management. This is 
expected to significantly protect Miller 
and Des Moines Creeks and shallow 
and deeper groundwater. In addition, 
because there is 25 feet or more of 
low-permeability clays and glacial till 
lying above the shallow regional 
aquifer and the deeper, regional 
H~ghline aquifer, contamination of 
drinking water from Airport operations 
appears unlikely. 

(- 

Potential human health risks from 
polluted surface water and 

L 
groundwaters are directly related to the 
specific pollutant, route of exposure, 
level of exposure, duration of 
exposure, and frequency of exposure. 
There are generally two routes of 
exposure to polluted surface water and 
groundwaters: ingestion or 
consumption, and skin contact (e.g., 
contact recreation). The greatest risk 
of exposure to polluted surface waters 
is through skin contact, since neither 
Miller or Des Moines Creeks or their 
tributaries is used as a drinking water 
source. Airport stormwater runoff 
generally contains low concentrations 
(a few parts per billion) of pollutants, 
except for total zinc, which may occur 
at several hundred parts per billion. 
These concentrations are diluted once 
the stormwater mixes with receiving 
waters. Therefore, the concentrations 
of waterborne pollutants available for 
human exposure are very low. 
Because little or no contact recreation 
(e.g., wading and swimming) occurs in 
Miller and Des Moines Creeks 
(especially during high flow, C 
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stormwater runoff events), it is 
unlikely that people would be exposed 
for any significant duration to these 
low levels of pollutants. For these 
reasons, the potential human health 
risks from water contact or 
consumption appear to be extremely 
low. 

Other potential routes of exposure to 
pollutants are through consumption of 
contaminated fish and shellfish or skin 
contact with contaminated sediments. 
Miller and Des Moines Creeks do not 
support commercial fisheries and most 
forms of metals do not bioaccumulate 
or bioconcentrate in fish or shellfish. 
Therefore, it is unlikely that 
consumption of fish is a significant 
potential source of exposure to 
pollutants bound to suspended solids 
would be deposited and accumulate on 
the bottom of Puget Sound where 
potential for human contact would be 
negligible, Furthermore, even if 
contaminated sediments were 
deposited in accessible areas (e.g., in 
pools or at the mouths of these creeks) 
these pollutants are not in forms that 
would be adsorbed through the skin. 
Therefore, none of these sources are 
expected to be a likely mute of 
exposure to contaminants found in 
Airport stormwater runoff and they do 
not appear to represent a significant 
potential risk to human health. 

In several locations, perched 
groundwater beneath the Airport, have 
been polluted by fie1 leaking from 
distribution lines and underground 
storage tanks. Similar contamination 
of shallow-perched groundwater could 
occur in the future. Human exposure 
to contaminated shallow perched 
groundwater would occur if shallow 
groundwater eventually emerges and 
discharges to surface water (Miller and 
Des Moines Creeks) or wetlands (i.e., 
seeps). Because perched groundwater 
that could become polluted by Airport 
operations is typically confined and 
perched in depressions on glacial till, it 
is unlikely that polluted groundwater 
would be discharged to Miller and Des 
Moines Creeks. In addition, as 
polluted groundwater moves through 
the soil, many pollutants (e.g., 

etroleum hydrocarbons) become go und to soil particles through the 
process of adsorption. Through this 
process, polluted groundwater is 
naturally purified and cleansed of 
many pollutants. In the - event that 
shallow pundwaten that discharge to 
Miller or Des Moines Creeks become 
polluted, it is likely that such pollutant 
concentrations would be very low as 
groundwaters are diluted with 
receiving surface waters. For these 
reasons, the potential human health 
risk from contact with polluted 
groundwater is extremely low. 

The greatest potential risk to human 
health involving groundwater is from 
pollution of a source of drinking water 
supp!y (i.e., from the two Highline 
Aqulfer wells). Historically,.there has 
been no measurable pollution of the 
Highline wells. Geotechnical 
explorations around the Airport 
indicate that the Highline Aquifer is 
generally separated from potential 
pollutant sources and the perched and 
Upper Aquifer groundwaters by layen 
of glacial till, silt loam, and clay that 
have very low permeabilities and high 
pollutant filtration capabilities. 
Therefore, there is a low risk of 
pollution to the deeper Highline 
Aquifer and Deep Aquifer from 
leaking fie1 distribution systems or 
fie1 spills at Sea-Tac Airport. 
Significant contamination of these 
drinking water supplies could occur 
from accidental and uncontrolled 
release of pollutants to soils in areas of 
permeable strata (e.g., advance and 
recessional outwash). Pollutants 
released in advance and recessional 
outwash likely would be adsorbed or 
removed by soil particles; therefore, it 
is unlikely that they would reach the 
Highline Aquifer or Deep Aquifer. 
Furthermore, implementation of spill 
prevention control and countermeasure 
plans and the wellhead protection plan, 
which are required by federal and state 
laws, would prevent pollutant sources 
from reaching the Highline Aquifer. 
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Airport operations associated with the 
Preferred Alternative are not 
anticipated to result in significant 
levels of pollution in surface water or 
groundwater resources. Potential 
spills of fuel, petroleum products, and 
other environmentally hazardous 
materials, and stormwater discharges 
resulting from Airport operations, 
would be managed by implementing 
federal, state, and local standards for 
spill prevention and control and 
stormwater management. This is 
expected to significantly protect Miller 
and Des Moines Creeks and shallow 
and deeper groundwater. In addition, 
because there is 25 feet or more of 
low-permeability clays and glacial till 
lying above the shallow regional 
aquifer and the deeper,. regional 
Highline aquifer, contamination of 
drinking water from Airport operations 
appears unlikely. 

The greatest potential risk to human 
health involving groundwater is from 
pollution of a source of drinking water 
supply (i.e., from the two Highline 
aquifer wells). Geotechnical 
explorations around the Airport 
indicate that the Highline aquifer is 
generally separated from potential 
pollutant sources and the perched and 
upper aquifer groundwaters by layers 
of glacial till, silt loams, and clay that 
have very low permeabilities and high 
pollutant filtration capabilities. 
Therefore, there is a low risk of 
pollution to the deeper Highline 
aquifer and Deep aquifer from leaking 
fuel distribution systems or fuel spills 
at Sea-Tac Airport. Significant 
contamination of these drinking water 
supplies could occur from accidental 
and uncontrolled release of pollutants 
to soils in areas of permeable strata 
(e.g., advance and recessional 
outwash). Pollutants released in 
advance and recessional outwash 
would likely be adsorbed or removed 
by soil particles; therefore, it is 
,unlikely that they would reach the 
Highline aquifer or Deep Aquifer. 
Furthermore, implementation of spill 
prevention control and countermeasure 

plans and the wellhead protection plan, 
which are required by federal and state 
laws, would prevent pollutant sources 
from reaching the Highline aquifer. 

Compliance with construction design 
standards and various environmental 
management plans would reduce the 
potential that contamination of surface 
water and groundwater would result from 
construction and operation of the proposed 
alternatives. Human health risk related to 
exposure to polluted surface water and 
groundwater could be mitigated by 
implementation of: 

Construction erosion and sediment 
control plan; 
Construction waste handling and 
disposal plan; 
Spill prevention, control, and 
countermeasures plan; 
Stormwater pollution prevention plan; 
Wellhead protection plan; and 
State and federal surface- and 
drinking-water standards. 

State and federal drinking-water standards 
establish Maximum Contaminant Levels 
(MCLs) for drinking water supplies.U1 In 
the event that MCLs are violated, state 
regulations (i.e., referenced sections of the 
WAC) identify specific actions that are 
required to protect human health. 
Specifically, the water supplier is required 
to: 

Notify the Washington State 
Department of Ecology (Ecology) 
when a. violation of an MCL has 
occurred. 
Notify the consumers served by the 
system. 
Determine the cause of contamination. 
Take action as directed by Ecology. 

As previously stated, there have been no 
violations of MCLs or detectable levels of 

12' Washington Administrative Code (WAC) 246-290- 
3 1 O(3) Primmy and Secondary MCLr jor Inorganic 
Chemical and Physical Parmfer+ Washington 
State Department of Health, Olympia, Washington. 
July, 1994. 
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substances with established MCLs in 
either of the two drinking water wells. 

This section examines the potential effects of 
radio interference and electromagnetic fields 
associated with airport operations on the 
smounding population. 

"Radio interference" is a generic term used 
to describe signal disruption to an 
electronic transmitting or receiving device 
(e.g., AMEM radio, television, citizens 
band radio, etc.). There are many causes 
of interference to electronic devices. 
However, they each have relatively the 
same effect on transmitted signals in that 
they interrupt a signal's ability to be 
received in its entirety. Although radio 
interference due to the operation of an 
Airport does not adversely impact human 
health, at least in any direct way, it could 
cause inconvenience, and - consequently, 
emotional stress to the surrounding 
population. 

The F C W  provided a summary of 
complaints received since 1992 from 
within an area of a one-mile -radius 
surrounding the Airport. Since 1992, there 
has been only one complaint that the FCC 
could link to the operation of aircraft in the 
vicinity of Sea-Tac. The complaint was 
defined as aircraft radio transmissions 
interfering with a resident's home 
entertainment equipment. However, no 
attempt was made by the FCC to 
determine which airport or which aircraft 
operation resulted in the interference. The 
vast majority of the FCC reported 
complaints were related to interference 
caused by operation of citizens band (CB) 
and ham radios by residents of the area 

Numerous radio frequencies and users are 
associated with the daily operation of the 
Airport, including: airport operations, FAA 
air traffic control, approachldepartun 
control, ground control, emergency 
response, aircraft navigationallapproach 

U' Telephone interview with Donald Robmon, 
Electronics Engineer, Federal Communications 
Commission (FCC) Ficld Operations Bureau, Seattle 
Oflice, August 4,1994. 

aids, etc. The operating ranges utilized by 
these entities vary from extremely high to 
extremely low frequencies. Given the 
forecast growth in aviation activity, the 
FCC was asked if there is the potential for 
capacity constraints that could limit the 
number of additional userslfacilities. It is 
the feelina of the local FCC office that 
existing &d future technologies provide 
adesuate means for additional freouencv 
usage without adversely impactiig thi 
operation of the Airport. Narrower band- 
width transmissions is one method that 
would create additional channels for use. 
Another method would be to petition the 
FCC through a proposed rule-making to 
allocate more frequency spectrum to cover 
the particular needs of the users. In 
conclusion, based on the interview with 
the FCC, it was determined that existing 
and future operation of the Airport would 
cause no adverse impacts to the 
surrounding population and that future 
requirements can be adequately and safely 
accommodated. 

The term electromagnetic fields - (EMF) 
refers to both electric and magnetic fields 
that occur both naturally and as a result of 
the generation, delivery, and use of electric 
power. Electric fields are created 
whenever power lines are energized or 
even whenever an electric cord to an 
appliance is plugged into an outlet. 
Magnetic fields result from the motion of 
the electrical charge or current, such as 
when there is current running through a 
power line or an appliance cord. With the 
vast array of electrical appliances and 
equipment, building wiring, distribution 
lines, and transmission lines, exposure to 
EMF is nearly a continuous event. Around 
airports, the public often is concerned with 
the quantity of radar and other electronic 
equipment. 

Over the past three decades, there has been 
both public and scientific uncertainty as to 
the potential adverse effects to human 
health associated with exposure to EMF. 
Early studies of the effects of 
electromagnetic fields on humans 
examined cardiovascular, digestive, and 
central nervous system disorders expected 
to be related to EMF exposure in the 
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occupational environment.u Recently, 
concern has been focused on possible 
carcinogenic effects related to 
environmental EMF exposure from 
electrical distribution lines. 

Numerous studies have been conducted in 
an attempt to positively prove or disprove 
the relationship between EMF exposure 
and numerous forms of cancer, birth 
defects, mental disorders, and other 
adverse health conditions. There have 
been studies that have provided some 
statistical relationships between EMF 
exposure and adverse health conditions. 
However, there are a multitude of 
variables that make it extremely difficult 
to positively relate the adverse health 
conditions to a particular EMF source, the 
most significant variable being the 
inability to contrast an "exposed" 
population with an "unexposed" 
population since some exposure to EMF is 
universal. Even though some studies have 
statistically related EMF to adverse health, 
it has been concluded that exposure to 
EMF does not appear to cause direct 
damage to DNA or other genetic material. 
Thus, it is believed that exposure to EMF 
could not initiate cancer.u 

Airport facilities are il!uminatqd by 
vanous t y  of lightin which can un act P rpidentia areas. in i e  vicinity o an 
airport. These hghts can emanate from 
any of the following sources: 

Airfield lighting 
Apron lighting 
Terminal and facilities lighting 
Roadway and parking lot lighting 
Visual navigation aids 

Two potential adverse im 
health related to airport 
include slee disturbance 
~lee~distur!ance could 
emissions that create 
considered to be unsuitable for some 

U' Monitoring of Ongoing Research on rlre iiealth 
Effecu of High Vol~age Trammission Lines (Reporrs 
one ~hrough nine), Bureau of Toxic Substances, 
Virginia Depamnent of Health et al, Ninth Annual 
Report, April 20,1994. . 
Monitorinng of Ongoing Research on the HeoW 
Effecrs of High Voltage Trammission Lines, Bureau 
of Toxic Substances, Viginii Depamncnt of Health 
et al, Ninth AMual Report, April 20,1994. 

individuals to obtain the required amount 
of sleep. Extended periods of 
sleeplessness or interrupted sleep can 
adversely impact. the health of an 
individual., Expoqure to bright 11 ts can 
also cause u~eversible damage to 8 e retina 
portion of the eye and, in extreme cases, 
can cause blindness. 

Aiirt-related light emissions are only 
considered to have a notable impact if 
intense light is directed towards or is 
located within a residential area. The 
following briefly discusses the potential 
adverse health impacts and complaints 
received by the Port and the FAA related 
to airport light emissions. 

The area surrounding Sea-Tac is heavily 
developed. The area immediately west of 
airport property is a heavily populated 
residential area, while the areas 
immediately to the north, south, and east 
are occupied by either industry, roadways, 
and a golf come. All residential areas 
near Sea-Tac are located far enough from 
the terminal, parking, airtield, aprons, and 
support facility lighting source so as to 
limit the impacts due to these light 
sources. C. 
The following summarize the types of 
li&@ in uses as navigational aids to the 
exlstmg runways at Sea-Tac: 

Touchdown Zone Lights are rows of 
flush white three-light installations on 
either side of the runway centerline 
starting at 100 feet past the landing 
threshold and extending 3,000 feet 
down the runway. The lights are 
designed to provide depth information 
for touchdown and directional 
information during the roll-out phase 
of a landing aircraft. They are needed 
on wide runways because the runway 
edge lights do not provide sufficient 
reference. Because each light furture 
is covered by a steel grid capable of 
supporting aircraft weight, the light is 
not blinding. Heating elements in each 
light remove ice and snow. These 
lights are used on runways 1fjU34R 
and 16R, 
Visuol Approach Slope Indicator 
System (VASI-6) is a system of three 
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rows of two lights on either the left or 
right side of the touchdown end of the 
runway. Each light contains a split- 
filter which emits either a red or white 
light beam depending on the angle 
between the light and the pilot. This 
approach system provides visual 
guidance during the approach to a 
runway and is visible to the pilot along 
the flight path from 3 to 5 miles out 
during daylight and up to 20 miles or 
more at night. The visual path of a 
VASI-6 provides safe obstruction 
clearance within ten degrees on either 
side of the extended centerline, up to 
six nautical miles from the runway 
threshold. These lights are used on 
runways 16L and 34L. 
High Intensity Approach Lighting 
Svstem with Seouenced flash in^ 
Lights, cuteg&' I (=SF- 0 
Configuration consists of a continuous 
row of green lights spaced five feet 
apart at the runway threshold, three 
red, five-light bars and two red, three- 
light bars at 100 feet from the runway 
end, and 23 white, fivelight bars at 
100 foot spacing along the extended 
runway centerline to a distance of 
2,400 feet from the runway end. At 
1,000 feet from the runway end, a 
single set of eight white lights is 
located on both sides of the centerline 
light bars. Starting 1,000 feet from the 
threshold, the centerline light bars are 
augmented with a sequenced flasher. 
These flashers emit a bluish-white 
light in sequence toward the threshold 
at a rate of twice per second. These 
lights are used on runway 34R 
High Intensity Approach Lighting 
System with Sequenced Flashing 
Lights, Category I1 (ALSF-2) 
confi yration consists of a continuous 
row of green lights spaced five feet 
apart at the runway threshold, and 24 
white, five-light bars at 100 foot 
spacing along the extended runway 
centerline to a distance of 2,400 feet 
from the runway end. On either side 
of the centerline light ban  are nine 
red, three-light bars out to a distance 
of 900 feet from the runway end. At 
500 feet from the runway end, a single 
white, four-light bar is located 
equidistant behveen the .centerline 
light bar and the red light bars on both 

sides. At 1,000 feet from the runway 
end, a single set of eight white lights is 
located on both sides of the centerline 
light bars. Starting 1,000 feet from the 
threshold, the centerline light bars are 
augmented with a sequenced flasher. 
These flashers emit a bluish-white 
light and flash in sequence toward the 
threshold at a rate of twice per second. 
These lights are used on Runway 16R. 
Medium Intensity Approach Lighting 

stem wirh Sequenced Flashing ?' ights (MALSF) are mounted on 
pedestals of varying hei ts 
consisting of a series of seven, g e :  
li t bars spaced at 200 foot intervals 
aong k" the runway centerline to a 
distance of 1,400 feet. The series of 
lights at a distance of 1,000 feet from 
the runway end is three light bars 
wide. All lights in the system are 
white, except for the threshold lights, 
which have n filters. These l~ghts 
are used off E. 
Medium Intensity Approach Lighting 
System with Runway Alignment 
Indicator Lighrs (MALSR) are the 
same as MALSF with the addition of 
runway alignment indicator lights 
extending in a row-like manner 
beyond the 1,400 foot set of lights at 
200 foot intervals out to 2,400 feet 
from the runway threshold. These 
white lights flash in sequence towards 
the threshold at the rate of twice per 
second. These lights are used on 
Runway 34L. 
High Intensity Runway Lights (HIRL) 
are used to outline the edges of 
runways during periods of darkness or 
restricted visibility conditions. They 
are located approximately 200 feet 
apart with a maximum height of 24 
inches above pavement elevation. The 
lights are white, except the last 2,000 
feet of the runway where split 
amberlwhite lights designate a caution 
zone for landings. The lights marking 
the ends of the runway emit red light 
toward the runway to indicate the end 
of runway to a departing aircraft and 
emit green outward from the runway 
end to indicate the threshold to landing 
aircraft. These lights are used on 
l6Rn4L and l6Ln4R 
Runway centerline lights - flush white 
lights spaced at 50-foot intervals 
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beginning 75 feet from the landing 
threshold and extending to within 75 
feet of opposite end of the runway. 
Because each light fixture is covered 
by a steel grid capable of supporting 
aircraft weight, the light is not 
blinding. Heating elements in each 
light remove ice and snow. Both 
runways at Sea-Tac have centerline 
lights. 
Tmiway edge lights are blue low- 
power output light f~ tures .  They are 
located not more than ten feet from the 
edge of the pavement at no more than 
200-foot intervals along the taxiway 
edges. Taxiway lights emit little 
illumination beyond a 25-foot radius. 
Tmiway tzunoff lights are flush lights 
spaced - at -50 foot  intervals, defining 
the curved path of aircraft travel from 
the centerline of the runway to a point 
on the taxiway. These lights are 
steady burning and emit green light. 
The lights are designed to support the 
weight of aircraft and melt snow and 
ice from the lens. All taxiways at Sea- 
Tac have such lights. Taxiways A, B, 
D, N and Q are equipped with 
centerline lights for low visibility 
conditions. 
Tmiway Centerline Lights occur on all 
taxiwa s at Sea-Tac except taxiway C. 
In a d dition, other low visibility 
lighting, such as hold position lights, 
and stop bar lights, facilitate aircraft 
movement on the airfield. 
Rotating Beacon identifies the location 
of the Airport at night and is identified 
by projecting a green and white beam 
of light 180 degrees apatt This 
beacon is located atop the Air Traffic 
Control Tower in the Main Terminal 
area. 

Obstructions in the vicinity of the 
Airport are also marked or lighted to 
warn pilots of their presence. These 
obstructions may be identified by a 
steady-red, flashing-red, or white 
strobe light. 

Representatives of the ~ort2l' and the 
F A A ~ '  indicated that one complaint has 

a' Telephone inlaviews with James Senill, Port of 
Seattle; Rachel G m n ,  Port of Seattle, August 3, 
1994; and Diane Summerhays, Port of Seattle, 
August 15,1994. 

been received over the past six years 
relating to light emissions associated with 
the operation of the Airport. The 
complaint was filed in 1988 by a nearby 
hotel concerning the operation of the 
airport reference beacon. The complainant 
indicated that the light shined in the guest 
rooms at the hotel resulting in complaints 
from the guests. Since an airport reference 
beacon is required by all Part 139 
a i r p o d  its location and function are 
faed by function. 

The following summarize the impacts in 
the future of the Master Plan Update 
alternatives. 

1. Po-Nothing !&native U 

The Do-Nothing alternative would 
result in the existing lighting 
mechanism. As there are minimal 
concerns with light emissions to date, 
no changes would be expected in the 
future. 

2. 'With Proiect" Alt- 
mternative 23.  and 4) C 

The proposed airfield improvements 
are expected to result in airfield 
lighting such as occurs today. This 
would include an ALSF-2 on new 
runway 16Xl34X. As is noted 
previously, this consists of a 
continuous row of green lights spaced 
five feet apart at the runway threshold, 
and 24 white, five-light bars at 100 
foot spacing along the extended 
runway centerline to a distance of 
2,400 feet from the runway end. On 
either side of the centerline light bars 
are nine red, three-light bars out to a 
distance of 900 feet from the runway 
end. At 500 feet from the runway end, 
a single white, four-light bar is located 
equidistant between the centerline 
light bar and the red light bars on both 
sides. At 1,000 feet from the runway 
end, a single set of eight white lights is 
located on both sides of the centerline 

22' Telephone interview wih Richad Meyer, Federal 
Aviation Administration, Northwest Mountain 
Region. September 10, 1994. 

23' 14 CFR Part 139. 
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light bars. Starting 1,000 feet from the 
threshold, the centerline light bars are 
augmented with a sequenced flasher. 
These flashers emit a bluish-white 
light and flash in sequence toward the 
threshold at a rate of twice per second. 
These lights would be placed in a way, 
and incorporate shielding techniques 
to prevent any off-airport light 
emission impacts. The new runway 
would also be constructed with low 
visibility lightin'g, including in 
pavement centerline lights, edge 
lighting, etc. 

The ASR-9 would be relocated as a 
result of any "With Projectn 
alternative. The ASR-9 emits EMF at 
2.7 to 2.9 gigahertz As the ASR-9 
does not emit a fixed beam (it rotates 
every 4-5 seconds), this intensity 
would not pose a threat to humans. In 
addition, the clearance around the 
structure ensures that reflective 
surfaces do not jeopardize the 
surrounding area. 

3. Preferred Alternative 
Mternative 3) 

The proposed airfield improvements 
associated with the Preferred 
Alternative expected to result in 
airfield lighting such as occurs today. 
This would include an ALSF-2 on new 
runway 16X134X. This consists of a 
continuous row of green lights spaced 
five feet apart at the runway threshold, 
and 24 white, five-light bars at 100 
foot spacing along the extended 
runway centerline to a distance of 
2,400 feet from the runway end. On 
either side of the centerline light bars 
are nine red, three-light bars out to a 
distance of 900 feet from the runway 
end. At 500 feet from the runway end, 
a single white, four-light bar is located 
equidistant between the centerline 
light bar and the red light bars on both 
sides. At 1,000 feet from the runway 
end, a single set of eight white lights is 
located on both sides of the centerline 
light bars. Starting 1,000 feet from the 
threshold, the centerline light bars are 
augmented with a sequenced flasher. 
These flashers emit a bluish-white 
light and flash in sequence toward the 
threshold at a rate of twice per second. 

These lights would be placed in a way, 
and incorporate shielding techniques 
to prevent any off-airport light 
emission impacts. The new runway 
would also be constructed with low 
visibility lighting, including in 
pavement centerline lights, edge 
lighting, etc. 

The ASR-9 would be relocated as a 
result of any "With Project" 
alternative. The ASR-9 emits EMF at 
2.7 to 2.9 gigahertz. As the ASR-9 
does not emit a fixed beam (it rotates 
every 4-5 seconds), this intensity 
would not pose a threat to humans. In 
addition, the clearance around the 
structure ensures that reflective 
surfaces do not jeopardize the 
surrounding area. 

4. Mitigation 

Lighting associated with the Master 
Plan Update alternatives are not 
expected to result in any off-airport 
impacts due to the use of shielding 
techniques. 

To address the possible health impacts fiom 
aircraft operations, air traffic safety was 
assessed. To assess such safety conditions, a 
review of data between 1984 and 1993 
concerning aircraft accidents, incidents and 
pilot deviations at Seattle-Tacoma 
International Airport was conducted. Based on 
the existing conditions, forecast conditions 
with and without future airport development 
were forecast. As is shown, Sea-Tac Airport is 
currently operated with a low accident, 
incident and pilot deviation rate. In 1992, the 
FAA and Port of Seattle enacted extensive low 
visibility condition equipment, focused on 
addressing the period when the greatest 
potential exists for safety infractions. Air 
traffic and pilot aids were enacted, making 
Sea-Tac one of the more advanced airports in 
the Country. While activity levels are 
expected to grow in the future, safety is not 
anticipated to be adversely affected. The 
proposed Airport Master Plan Update 
alternatives would increase the number of 
runway crossings, but is not anticipated to 
adversely affect the air traffic control or 
ground control personnel's ability to safely 
handle this traffic. 
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Federal aviation statutes define the 
responsibility for safe and efficient air 
travel as a partnership with all users and 
service providers in the national aviation 
system. The FAA is the prime agency 
charged with the task of providing the 
regulation, promotion, development, and 
safety of civil aviation. Additionally, the 
FAA is mandated to provide safe and 
efficient airspace for use by civilian and 
military aircraft. In 1974, Congress 
created the National Transportation Safety 
Board (NTSB). The NTSB is an 
independent ~ovemment agency, within 
the Department of Transportation designed - 
to proinote transportation safety. The 
NTSB is charged with conducting 
independent, unbiased investigations of 
accidents involving all modes of 
transportation regulated by governmental 
agencies and the formulation of safety 
improvement recommendations based on 
their finding&' 

In evaluating safety, the number and type 
of aircraft accidents and incidents were 
considered. An aircraft accident is defined 
as an occurrence associated with the 
operation of an aircraft which takes place 
between the time any person boards the 
aircraft with the intention of flight and 
until such time as all such persons have 
disembarked, and in which any person 
suffers death or serious injury, or in which 
the aircraft receives substantial damage. 

. An incident is defined as an occurrence 
other than an accident associated with the 
operation of an aircraft, which affects or 
could affect the safety of operations.~' 
The FAA oversees the investigation of 
most incidents, except where the NTSB 
chooses to act as lead investigator. 

Records were obtained from the NTSB 
Analysis and Data Division. which 
indicates that Sea-Tac Airport has a 
very good safety record. There have 
only been 3 accidents in the 10 year 
period between 1984 and 1993, with 

zv P.L. 93-633, 
88 State. 2166; 49 U.S.C. Section l l l l et seq. 

22' Chapter VllI -National T ranspomion Safety 
Board, Part 830.2 

no loss of life or human injury. Of . 
these accidents, one was attributed to 
mechanical failure and two to pilot 
error. Thus, in considering potential 
causes of accidents and incidents, 
mechanical issues, pilot error, and 
weather must be considered. 

Data provided by the FAA, 
Information Management Section of 
the Regulatory Support Division 
concerning the occurrence of incidents 
at Sea-Tac between 1984 and 1993 
included: 

39 - involving air wr ie r  aircraft 
13 - involving commuter aircraft 
9 - involving general aviation 
5 - involving aircraft ( e of 'YP operation unavailable 

Noted in Table IV.7-5 is a flat rate in 
the nurnber of accidents and a low 
ratio of incidents when factored with 
the steady increase in the number of 
aircraft operations over this ten-year 
time period. 

No direct correlation exists between 
accidents and incidents and the 
number of aircraft operations at a 
particular airport. Any correlation 
between accidentslincidents and 
operations does not take into account 
increased maintenance requirements, 
experience of future aircraft crews, 
aging aircraft, and mechanical failures 
or fatigue. However, if a correlation 
between the numbers of incidents per 
1,000 aircraft operations is assumed, 
the probability of an increase in the 
number of accidents and incidents at 
Sea-Tac would be expected as aircraft 
operations grow. Therefore, an 
estimate of the number of future 
accidents and incidents was estimated 
based on the existing rate. 

a. Do-Not- 

As described in Chapter I, aircraft 
operations are expected to increase 
in the future due to an increase in 

' 

the population of the Region. 
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TABLE N.7-5 

COMPARATIVE ANALYSIS O F  ACCIDENTIINCIDENTS 
TO CORRESPONDING OPERATIONS 

Total 
Incidents 

7 
8 
2 
5 
7 
4 
6 
9 
8 
9 

Source: FAA and NTSB. Aircraft operations from: Airport Master Plan Update, whnical Reporf . . No. Table 3-1, P&D Aviation, April 1994. 

As is shown in Table IV.7-6, c. 
regardless of future airport 
development, there is the potential 
for increased accident and 
incidents. Sea-Tac's rate of 
accidents are approximately 1 
accident per 1,014,044 aircraft 
operations. Thus, about 0.4 
accidents could be expected each 
year in the future. Similarly, 
during the 10 year period, 1 
incident occurred for every 46,802 
operations. Therefore, the 
number of average incidents per 
year could increase from 7.5 in 
1994 to 9.4 by 2020. 

b. "With Pro~ect A- - n v 
(Alternatives 2.3. and 4) 

The proposed Master Plan Update 
alternatives are expected to result 
in the same number of aircraft 
operations as the Do-Nothing 
(Alternative I). As all of the 
alternatives would accommodate 
forecast growth in activity, the 
alternatives would not be expected 
to adversely affect the future 
probability of incidents and 
accidents. 

The proposed Master Plan Update 
alternatives are expected to result 
in the same number of aircraft 
operations as the Do-Nothing 
(Alternative 1). As all of the 
alternatives would accommodate 
forecast growth in activity, the 
alternatives would not be expected 
to advenely affect the future 
probability of incidents and 
accidents. 

Federal Aviation Re y lation (FAR) 91 .I23 
instructs pilots to comply with Air Traffic 
Control (ATC) clearances and instructions. 
No pilot may deviate from an ATC 
clearance which has been obtained, except 
in an emergency, unless the pilot obtains 
an amended clearance. Any variation from 
FAR 91.123 by a pilot is a "pilot 
deviation". Data relating to pilot 
deviations which have occurred at Sea-Tac 
was gathered from the FAA Facility 
Operations Branch, FAA Northwest 
Mountain Region Air Traffic Division. 
The data included identification of traffic 
complexity and types of aircrafi in the fleet 
mix for the subject years. Since October 
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1987, deviations are identified by specific 
categories: 

Order 8020-11 Report - when 
requested by Flight Standards District 
Office, an 8020-11 Report is filed for 
events that occur which are not 
included in the violations below. 
TCA Violation - A Class B Airspace 
violation is when an aircraft enters 
Class B Airspace without prior ATC 
approval or clearance. Class B 
Aiipace is defined as controlled 
airspace extending up from the surface 
or higher to specific altitudes. 

Altitude Violations - is when a pilot 
deviates from the ATC assigned 
altitude given for the assurance of safe 
flight controlled airspace; 

Runway Incursion: is defined as an 
incident between aircraft, vehicles, or 
any other obstacle which occurs within 

' 

the runway and taxiway area. 

Pilot Deviations which occurred within 
Sea-Tac Air Traffic Control Tower 
Terminal Control Area (Class B 
Ainpace) since 1987 include: 

8020-1 1 Report: 23 
TCA Violations: 62 
Altitude Violations: 28 
Runway Incursions: 9 

All but one of the 62 TCA violations 
were by general aviation pilots. The 
cause of the pilot deviations ranged 
from the pilot being too busy, weather 
conditions, malfunctions in radio 
communications, a break in routine, 
etc. 

Factors influencing the occurrence of a 
pilot deviation include: 1) Too busy, 
2) Weather, 3) Radio Quality, 4) 
LostINot paying attention, and 5) 
Skill. Because there is no direct 
correlation between any one of these 
characteristics and aircraft operations, 
there is no clear way to anticipate how 
pilot deviations would change in the 
future. However, if a correlation is 
assumed between the number of pilot 
deviations and aircraft operations, 
future conditions can be identified. 

Using the rate per 1,000 aircraft 
operations of pilot deviations, the 
future Do-Nothing conditions were 
forecast based on forecast annual 
operations, and are shown below. 

C 
The forecast growth in aircraft 
operations is expected to result in 
an increased number of pilot 
deviations regardless of future 
Airport improvements. 

TABLE IV.7-6 

I FORECAST ACCIDENTS AND INCIDENTS 

DO-Nathin,(Alt o 1) With Pr- 2.3.4) 
h )oerationsAccidentsIncidents ODerationsAccidents incidents 
Existing 353,052 0.4 7.5 353,052 0.4 7.5 
2000 379,200 0.4 8.1 379,200 0.4 8.1 
2010 405,800 0.4 8.7 405,800 0.4 8.7 
2020 441,600 0.4 9.4 44 1,600 0.4 9.4 

I Sourie: Metro Communications b a d  on h e  h i i r i c  rate of accidents and incidents. 
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Do-No-tive 1) 
8020-1 1 TCA Altitude Runwav 

I Source: Metro Communications, b a d  on existing conditions projected in proportion to fomast operations. I 
b. "With Pr-t fAl- e 7. 'v 

2Aanda 

The proposed Master Plan 
Update "With Project" 
alternatives would increase the 
number of runway crossings, as 
arriving aircraft land on the new 
parallel runway and then taxi to 
the terminal/ cargo facilities. 
The FAA's 1995 Capacity 
Enhancement Study performed a 
detailed assessment of the 
airfield operating performance 
associated with the runway 
options. 

As the new runway would affect 
the number of runway crossings, 
the number of runway incursions 
could be affected. This analysis 
showed the average number of 
all-weather crossings would 
change as follows: 

Number of All-Weather Average 
h w a v  C- 

Existing With New 
Airfield Runwav 

1993 432 N A 
2000 483 695 

Source: 1995 Capacity Enhancement 
Plan Data Package 7, September , 
1991. 

No direct correlation exists 
between the increase in runway 
crossings and safety, as the 
separation standards used by air 
traffic control will ensure 
adequate separation between 
aircraft, and aircraft and service 
vehicles. The effect of 
separation standards will be the 
experience of delay. The review 
of aircraft accidents, incidents 
and pilot deviations between 
1984 and 1993 for Sea-Tac show 
evidence that the Airport will 
continue to operate with the same 
low accidentlincident ratios. No 
direct correlations have been 
found to suggest that increased 
aircraft operations will adversely 
affect the ratios of accidents and 
incidents in the future. 

With P ~ i e c t  ( A h a t i v e s  2.3. and 4) 
8020-1 1 TCA Altitude Runwav 

Violations Violations Violat& hcursi&s 
N A NA N A N A 
3.8 10.1 4.6 2.2 

I Soum: Metro Communications, forcwt based on existing conditions and changes in runway crossings. 
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However, aircraft separation 
standards used by air traffic 
control will continue to ensure 
adequate separation and safety 
between aircraft and service 
vehicles. Further, upon 
construction of the new air traffic 
control tower, the ground control 
position will be supplemented 
with another position. Ground 
control may then be split for 
inbound and outbound traffic or 
may possibly be between gate 
holdlpush back - ground, and 
movement control-ground. 

As is shown in this analysis, Sea- 
Tac is one of the more advanced 
airports in the United States. 
While ' the National 
Transportation Safety Board does 
not compare safety ' records 
among airports, this analysis 
shows that the Master Plan 
Update will enable the existing 
low incident and accident and 
pilot deviation rate to be 
maintained. 

The Preferred Alternative would 
increase the number of runway 
crossings, as arriving aircraft 
land on the new parallel runway 
and then taxi to the terminall 
cargo facilities. This analysis 
showed the average number of 
all-weather crossings would 
change as follows: 

Number of All-Weather Average 
m w a v  C r m  

exist in^ With New 

Source: 1995 Capacity Enhancement 
Plan Data Package 7, September , 
1994. 

No direct correlation exists 
between the increase in runway 
crossings and safety, as the 

separation standards used by air 
traffk control will ensure 
adequate separation between 
aircraft, and aircraft and service 
vehicles. The effect of 
separation standards will be the 
experience of delay. The review 
of aircraft accidents, incidents 
and pilot deviations between 
1984 and 1993 for Sea-Tac show 
evidence that the Airport will 
continue to operate with the same 
low accidenthicident ratios. No 
direct correlations have been 
found to suggest that increased 
aircraft operations will adversely 
affect the ratios of accidents and 
incidents in the future. 
However, aircraft separation 
standards used by air traffic 
control will continue to ensure 
adequate separation and safety 
between aircraft and service 
vehicles. fur the^ upon 
construction of the new air tra&c 
control tower, the ground control 
position will be supplemented 
with another position. Ground 
control may then be split for 
inbound and outbound traffic or 
may possibly be between gate 
holdlpush back - ground, and 
movement control-ground. 

As no significant degradation of safety 
would result, no mitigation is necessary. 

Chapter 1V -1V.7-22- 
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Table IV.7-2 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

AIR TOXIC EMISSIONS INVENTORY 
AIRPORT SOURCES l/ 

TONSlYEAR 

YearlAlternative VOC'S Benzene 1 J-Butadiene Formaldehyde 
1994 Existing 519 1 1  10 87 

2000 Alternative 1 (Do-Nothing) 370 8 7 62 
2000 Alternative 2 370 8 7 62 
2000 Alternative 3 370 8 7 62 
2000 Alternative 4 372 8 7 62 

2010 Alternative 1 (Do-Nothing) 
2010 Alternative 2 
201 0 Alternative 3 
2010 Alternative 4 -3 
2020 Alternative 1 (Do-Nothing) 
2020 Alternative 2 
2020 Alternative 3 
2020 Alternative 4 

I/ Airport tarrm include: H d n g  Plant. Training F m  Surface Casting. Fuel Fannr Ground SuppofI Equipmenu. and Ainraft 

VOC = Volatile organic C o m w s  

VOC emissions demrnincd wiuirh Emission Dispmion Modeling S y a n  (EDMS) Version 944. The mnhodology 

for converting VM: to the air toxia is described in Appndix D. 

Swrce: L.andNm & Bmwn Inc, 1995 

Chapter IV 
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ighted Sound Level in d 

3 Distance noise 
area where unaided 

1 cornrnlrnications 

Distance noise area 
where face-to-face 
comrnunieation in 
normal voice is adequate 

A-Weighted Sound Level 
Necessary voice levels as limited by ambient noise for selected 
distances between talker and listener for satisfactory face-to-face 
communication. 

Source: Federal Aviation Administration, '1992. 
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CHAPTER IV, SECTION 8 

INDUCED SOCIO-ECONOMIC EFFECTS 

A major passenger and cargo transportation 
facility such as Sea-Tac Airport directly and 
indirectly contributes to the economic structure 
of the Puget Sound Region. Induced socio- 
economic impacts are generated in the Region by 
changes in employment opportunities, payroll 
generation, business expenditures for goods and 
services. property tax receipts, and sales tax 
revenue. The existing and forecast induced 
socio-economic impacts are shown below: 

All of the Master Plan Update alternatives would 
result in construction related socio-economic 
impacts. Further elaboration of these impacts is 
provided in Section 23 "Construction Impacts". 
Construction related iobs would be 

3 

approximately 8,200 fo; the Do-Nothing 
(Alternative 1) - as the Do-Nothing includes 

Airport Activity Related Impacts 
Alternatives 3. and 4 
m m m  

Total Jobs 205,690 335,344 418,632 

Personal Income 2585.6 4,215.4 5,262.4 
(Millions) 
EarningslDi Jobs 15,910 25938.7 32.380.9 
(Millions) 
Business Revenue 6,355.7 10,361.9 12,9355 
(Millions) 
State & Local Taxes 
(Millions) 406.6. 662.9 827.5 

actions such & implementation of &e actions 
noted in Chapter 11. Construction-related jobs 
would be about 45.500 for the "With Project" 
alternatives. 

Through implementation of the "With Project" 
alternatives. the induced socio-economic impacts 
would change in the future relative to the Do- 
Nothing. The activity related induced socio- 
economic impacts would be the same for all 
Master Plan Update alternatives. However, the 
acquisition effects would differ among 
alternatives. The following summarize the 
impacts of the "With Project" alternatives 
relative to the Do-Nothing (Alternative 1). which 

I) would result in no acquisition effects: 

m a a s  Due t ~ ;  
d l t 2 ~ ~  

Annual Loss in PropertyS227.5 $2275 $291.9 
Tax ~ousands) 
Annual Lost Taxable $2.2 $2.2 $ 15.6 
Sales Transactions (Millions) 
Jobs Displaced 627 627 822 

Assumes the 8,500 ft new dependent parallel runway 
Assumes that commemal property in the RPZ is acquired. 

Through implementation of a new parallel 
runway with a length up to 8.500 feet, property 
acquisitions would displace several businesses 
and numerous residences, reducing the existing 
property tax receipts, sales tax revenue, and 
employment. This would occur primarily in the 
City of SeaTac and, to a lesser extent, in the City 
of Bun'en. The only Iandside development that 
would result in the acquisition of property is the 
South Unit Terminal (Alternative 4). which 
would acquire 12 properties located on the 
northwest comer of International Blvd. and South 
188th Street. As the property tax and sales tax 
impacts to an individual community are less thari 
five percent, they are not considered significant. 
Reductions in property tax receipts would be 
partially offset by positive net gains in future tax 
receipts as property is more intensely developed 
in the Airport vicinity. Negative fiscal impacts 
also would be partially offset by local sales tax 
revenues generated by people directly employed 
at Sea-Tac Airport and induced revenues due to 
airport activity (e.g., taxable spending on goods 
and services by people employed at the Airport. 
air cargo businesses, hotel and commercial uses). 

(1) METHODOLOGY 

The analysis and information presented in this 
section was based on published reports; 
consultation with the Port of Seattle: State 
agencies ( e .  Washington Department of 
Revenue and De~artment of Em~lovment 
Security); local juri;dictionsl finance & 6udget 
offices; and King County Department of 
Assessments. Field investigation of areas in the 
vicinity of the Airport was also undertaken. A 
discussion of methodology is presented below. 

Chapter N - IV.8-1- 
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(A) waster Plan Uvdate Overation Effects 

The employment, income, and expenditures 
created by operation of the Airport can be 
characterized as follows: 

.- 

pirect ~ f f ec t s  - Direct effects are 
consequences of economic activities 
carried out at the Airport by airlines, 
airport management, fured-base operators 
and other tenants with a direct 
involvement in aviation. Employing 
labor, purchasing locally-produced goods 
and services, and contracting for airport 
construction and capital improvements 
are examples of Airport activities that 
generate direct impacts.1' 

. . . - -- . - - -- . - 

Indirect are the first round of 
local purchases by off-site economic 
activities that are attributable to the 
Airport's operation. These activities 
include services provided by travel 
agencies, hotels, cargo and freight 
forwarders and retail establishments. 
Induced effects are the result of the 
multiplier influences of the direct and 
indirect effects. Induced effects include 
activities of the service sector of the 
economy, such as grocers and gas station 
attendants who receive benefits of the 
local purchases of those directly and 
indirectly employed. 

Qther E f f e ~  are components of the 
diectlindirect effects of Airport 
operations: 

Air-traveler effects, which include 
expenditures made by travelers for 
food, lodging. retail goods, ground 
transportation and other goods and 
services. In addition to the original 
expenditures, air travelers also 
induce additional effects in terms of 
employment, payroll and output. 
Business-revenue effects, which 
consist of revenue received by firms 
providing services to airlines. 
passengers and air cargo 
shipperslconsignees; and 

.- Tax effects, which include state and 
local tax effects as well as taxes paid 
to airport-specific Federal tax funds. 

The aggregate economic effects associated 
with improvements envisioned in the Sea-Tac 
Airport Master Plan Update were calculated 
based on the direct and indirect employment 
and income, and expenditures created under 
each proposed alternative. Economic effects 
were based on existing studies completed by 
the Port of Seattle. The most recent analysis 
was published in May 1994.2' An extensive 
number of jobs with airlines and the Airport 
are dependent on the number of flights and 
passengers at Sea-Tac International Airport; 
thus, impacts in future years were estimated 
in proportion to changes in forecast aviation 
activity levels. Effects are presented for 
years 2000. 2010, and 2020 based on the 
maximum aviation activity that can be 
accommodated. 

(B) A i m r t  Master Plan Construction 
Effects 

Direct and indirect jobs generated by 
construction of facilities at the Airport are 
discussed in Chapter IV, Section 23, 
"Construction Impacts". 

(C) P r o ~ e r t v  Acauisition Effects 

Property acquisitions for Ihe Sea-Tac Master 
Plan Update would occur mainly in the cities 
of SeaTac and Burien. The direct effects that 

C 
would result from acquisition and 
displacement of businesses and residences 
are of two types: (1) removal of properties 
from the tax base; and (2) loss of sales tax 
revenues from businesses unable to relocate 
in their respective city. Property and sales 
taxes constitute the largest sources of revenue 
for a typical city. 

The extent of lost property tax receipts was 
estimated from the assessed valuation of 
acquired property and the tax allocation 
formula found in the Property Levy Codes as 
reported by King County Department of 
Assessments. The long-term fiscal impacts 
presented in this section do not take into 
account the effects of property revaluation 
over time. 

The loss of sales tax revenue from the 
displacement of businesses is estimated by 
applying an average taxable sales transaction 
per establishment over time. The estimate is 

1' Measuring h e  Economic Signfiance ofAirports, 
Federal Aviation Adminisuation, 1986. 

2' The Local and Regional Economic Impacu of the Pon 
of Seattle, hlanin O'Connell Associates, May 31, 1994. 

Chapter lV 
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based on information available from the 
Washington Department of Revenue. The 
primary source of information on parcels 
affected by the Master Plan Update is from 
the September, 1994, King County 
Assessor's data files. 

Employment effects can result from the loss 
of jobs associated with acquired properties. 
These effects were estimated based on a 
telephone survey and applying employment 
density factors for each type of active 
business establishment in the study area.2 

(2) EXISTING CONDITIONS 

Sea-Tac Airport is a diverse economic system 
that influences various sectors of the local and 
regional economy. These sectors include: airline 
and airport services, freight transportation, 
passenger ground transportation, contract 
construction and consulting services, and the 
visitor industry. 

(A) Total Existine Economic Influences 

Table W.8-1 shows the total economic 
effects that were generated in 1993 by 
passenger and air cargo activity at Sea-Tac 
Airport. The total employment impact of 
205,690 jobs generated by Airport activity 
represents nearly 12% of total jobs in the 
central Puget Sound region. 

with restaurants in the Seattle area, followed 
by jobs in area hotels9 As a result of local 
and regional purchases by these individuals. 
nearly 20,000 induced jobs were supported in 
the local and state economies. As a result of 
the local purchases by firms dependent upon 
the Airport, about 1,500 jobs were also 
indirectly generated in the local economy. 
Because of the demand for the products 
shipped by air, more than 100,000 jobs in the 
Region were related to air freight that was 
shipped through Sea-Tac. 

Nearly $1.3 billion of direct earnings were 
received by the 78,711 direct employees, and 
the multiplier effect generated by these 
employees created a total income and 
consumption expenditure of $2.6 billion. 
Businesses providing services at the airport, 
as well as those local visitor industry 
businesses providing services to the air 
visitors, received $6.4 billion of total, direct 
revenue. 

Federal, state, and local taxes are generated 
bv individuals and business which make 
eipenditures in the Region. State and local 
governments, especially those municipalities 
nearest the Ai~port, received $406.6 million 
of property tax receipts and sales tax revenue. 
Also. $199 million of Federal aviation- 
related tax revenue was generated. This 
consists of the '10 percent ticket tax, the 
Federal tax on en~laned careo. the Federal 
bspection ~&ice'fees and &e'~ntemationai 

A total, of 78,711 jobs were generated 
directly by activity at the Airport and as a 

Depamue tax. In addition, $45 million of 
customs receipts were also collected by the 

result of local purchases by visitors arriving 
at the Aimrt. This figure reuresents nearly 

federal government at Sea-Tac Airport. 

5% of the'regionVs total empldyrnent o f  thk 
78.71 1 direct jobs, there were 14,381 direct 
A i i r t  jobs, or less than 1% of the region's 
total jobs, distributed within the following 
economic sectors: Airlinelairport sector 
provided 11,896 jobs, of which passenger 
airlines provided 8,197 jobs. The freight 
transportation sector provided 995 jobs; the 
ground transportation sector provided 1,199 
jobs; and construction/consulting provided 
292 jobs. 

Of the 78,711 direct jobs, the purchases of 
passengers arriving at the Airport generated 
the remaining 64,330. The majority of these 
direct visitor industry jobs were generated 

4, The Local and Regional Economic Impacts of the Port 
2 Trip Genemion Handbook, 4th Edition, Institute o f  ofSeaffle. Martin O'Conndl Associates, May 31.1994. 

Transportation Engineen. 1990. p 61 and 74. 

Chapter N - W.83 - 
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TABLE N.8-1 

SUMMARY OF EXISTING (1993) 
AIRPORT-RELATED ECONOMIC 

IMPACTS 

Airport & Visitor Industry Impacts 

Jobs 
Direct 
Induced 
Indirect 
Related 

TOTAL 
Personal Income (Millions) 
Direct 
Respending 

TOTAL 
EamingslDicct Jobs (Millions) $15,910.0 
Business Revenue (Millions) $6.355.7 
State & Local T& (Milliok) $406.6 
Federal Aviation Taxes (Millions) $199.0 
U.S. Customs (Millions) $45.0 

Source: The Local and Regional Economic Impacts of rhc 
Pon of Sea~tk, Martin O'Comell Associates. May 
31. 1994. page 56. In 1993 dollars. 

(B) Em~lovment Influences bv 
Jurisdiction 

Sea-Tac Airport is the center of aviation 
activity for the Puget Sound Region. Table 
IV.8-2 lists the 1993 distribution of jobs by 
jurisdiction. The majority of the 14.381 
direct Airport jobs (82%) were held by 
residents of King County. Residents of the 
City of Seattle hold 25% of direct jobs at the 
Airport, while 57% of the jobs are contained 
within jurisdictions in the immediate 
surroundings of the Airport. Table N.8-2 
also shows the proportion of direct airport 
employment to each jurisdiction's total 
employment. 

(3) FUTURE CONDITIONS 

Sea-Tac Airport will continue to influence the 
socio-economic character of the Region in the 
future, with or without expanded and improved 
landside and airside facility developments. The 
following paragraphs summarize the impacts in 
the years 2000,2010, and 2020. 

(A) Airwrt Activity Related lrnvacts 
'. 

Future impacts from airport operations were 
derived by using the existing ratio of 
economic impact to airport activity and 
applying the ratios to future activity levels. 
As enplanements increase, most economic 
impacts -are expected to increase 
proportionately. Table N.8-3 displays the 
estimated economic impacts of future airport 
operations. 

1. Do-Nothing (Alternative 1) 

The Do-Nothing alternative would result 
in airport facilities at Sea-Tac remaining 
as they are today, with a few exceptions, 
such as completion of the South Aviation 
Support Area and Des Moines Creek 
Technology Campus. Aircraft operations 
are expected to grow 30% while 
enplaned passengers are expected to 
grow 100% by 2020, regardless of the 
future facilities available at Sea-Tac 
Airport. Based on the forecast growth in 
airport activity. the economic impacts 
were estimated. 

As is shown in Table IV.8-3, the 
employment levels in the Region 
associated with airport activity are 
expected to grow from 205.690 jobs in 

C. 
1993 to 260.823 in 2000 and 418,632 in 
2020, a 26 percent and 103 percent 
increase respectively. 

2. "With Proiect" Alternatives 
JAlternative 2.3. and 4) 

Each of the "With Project" alternatives 
would result in the same level of total 
airport activity as the Do-Nothing. 
Therefore, the activity related socio- 
economic impact of these alternatives 
would be the same as the Do-Nothing 
(Alternative 1). 

As is described in Chapter 11, the "With 
Project" alternatives would reduce the 
economic costs to the airlines associated 
with forecast increases in congestion, 
delay, and declining air service efficiency 
compared to the Do-Nothing alternatives. 

An increase in the physical space at the 
Airport would be expected to result in an 
increase in employment. Such 
employment could result from the need 

Chapter IV - 1V.8-4 - 
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to maintain and protect the new facilities. 
In addition, new facilities could enable 
the Port and airport tenants to improve 
the services afforded to the traveling 
public and shippers. However, until 
more detailed space allocation plans are 
prepared, a definition of these additional 
employment opportunities cannot be 
prepared. 

3. Preferred Alternative . 
JAlternative 3) 

As is noted earlier, the Prefemd 
Alternative (Alternative 3) would result 
in the same activity related induced 
sociwconomic impact as the DO- 
Nothing (Alternative 1). As is described 
in Chapter 11. the Preferre& Alternative 
would reduce the economic costs to the 
airlines associated with forecast increases 
in congestion, delay, and declining air 
service efficiency compared to the DO- 
Nothing alternative. In addition, an 
increase in the physical space at the 
Airport would be expected to result in an 
increase in employment. Such 
employment could result from the need 
to maintain and protect the new facilities. 
In addition, new facilities could enable 
the Port and airport tenants to improve 
the services afforded to the traveling 
public and shippers. However. to present 
a wont-case assessment, this assessment 
shows that same level of Airport activity 
related impacts as the Do-Nothing. 

(B) Po~ulation Growth and Movement 

In addition to economic impacts, future 
Airport activity may also have an impact on 
wuulation m w t h  and movement based on 
ihi assump~on that most employees live near 
their dace of emolovment. Therefore. 
airport' employm&t - may influence 
population levels in the General Study Area 
regardless of other land use and employment- 
generating dynamics anticipated to occur in 
the future. In turn. growth in population 
directly affects local housing demand and 
property values. 

1. Do-no thin^ (Alternative 1) 

The employment levels in the Puget 
Sound Region associated with airport 
activity are expected to grow 26 percent 
and 103 percent respectively between 

1993-2000 and 1993-2020. Therefore, it 
is anticipated that housing demand will 
continue to grow in the Region with or 
without improvements at Sea-Tac 
Airport. However, assuming that surface 
transportation congestion continues in the 
Region, it is possible that airport related 
employees will seek housing in closer 
proximity to the Airport. Therefore, 
additional housing pressures could occur 
in the airport area in the future. 

2. "With Proiect" Alternatives 
JAIternative 2.3. and 4) 

Because airport related induced socio- 
economic impacts are expected to be the 
same with implementation of the "With 
Project" as the Do-Nothiig alternative. 
airport improvements are not anticipated 
to adversely affect population growth and 
movement. 

3. Preferred Alternative (Alternative -, 

Because airport related induced socio- 
economic impacts are expected to be the 
same with implementation of the 
Prefemd Alternative as the Do-Nothing 
alternative, airport improvements are not 
anticipated to adversely affect population 
growth and movement. 

(C) Prowrtv Acauisition Effects 

Airport improvements can have an effect on 
real property taxes, sales taxes and 
employment as a result of acquisition 
requirements. The following paragraphs 
summarize these impacts. 

Property acquisition and residential and 
business displacement at Sea-Tac Airport 
beyond that currently planned would not 
occur under Alternative I. Thus, there 
would be no related fiscal and 
employment impacts from Airport 
development. Depending on the outcome 
of the West SeaTac Subarea planning 
process (as described in Chapter IV, 
Section 2 "Land Use"). the West SeaTac 
community could experience a gradual 
transition from residential to business 
park uses or other non-residential uses 
more compatible with Airport operations. 

Chapter IV - IV.8-5 - 
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The SR 5091South Access Road may 
entail significant residential and business 
displacements from property acquisitions 
within the right-of-way corridor. Loss in 
annual property tax receipts by Des 
Moines and other affected jurisdictions 
and taxing districts could range from 
$412,000 to $674,000 depending on the 
alternative selected. These effects are 
discussed in detail in the SRSO91South 
Access Road Draft EIS, issued in 
December, 1995. This project would 
likely enhance market potential of under- 
developed properties and increase 
commercial development that is better 
served by improved transportation 
access. 

The Des Moines Creek Technology 
Campus, sponsored by the City of Des 
Moines and Port of Seattle, is an 85-acre 
site south of the Airport. The site is now 
vacant. It is planned to generate a cluster 
of biomedical manufacturing, high-tech, 
and aviation-related businesses that 
would thrive in a location near the 
Airport and air cargo infrastructure. The 
evolution of this Technology Campus 
would likely generate significant 
localized agglomeration of new 
businesses and create an employment 
center close to a large residential 
population sewed by all utilities and 
transportation systems. 

2. "With Project" Alternatives 
JAlternative 2.3. and 4) 

Table N.6-3 provides a summary, by 
area, .of the residential and commercial 
parcels that would be acquired under 
Alternatives 2. 3, and 4 for the various 
runway lengths. The acquisition area is 
the same for each alternative (for each 
runway length) and differs only in the 
terminal area. 

A variety of business types would be 
displaced, such as neighborhood retail 
and food establishments, small local 
service establishments, automotive 
services, airline businesses, and 
warehousing and shipping firms that are 
directly C O M K ~ ~ ~  to the freight and 
goods enterprises at the Airport. The 
potential impacts of property acquisition 
are discussed below. 

Prowrtv and sales taxes are the two 
major sources of revenues cities receive. 
Cities also receive lesser amounts of 

, 

revenue from excise taxes, including 
leasehold and real estate excise taxes, 
and from licenses and permits, 
intergovernmental sources, charges for 
services, fines and forfeits, and 
miscellaneous items. Revenue issues 
specific to the Master Plan Update are 
property tax receipts and sales tax 
revenues. 

Property Tax Receipts Effects: Property 
taxes constitute the largest revenue 
source for the cities of SeaTac and 
Burien. The City of SeaTac has a 
considerable number of State Public 
Services (SPS) properties. These were 
assessed at $710 million in 1993. 
Burien's SPS properties were assessed at 
$32.1 million for the same year. These 
values are part of the city's assessed 
value base. 

The properties affected by the Sea-Tac 
Airport Master Plan Update are of ten, 
levy codes and several regular property 
levy . rates corresponding to the 
acquisition areas.@ C. 
a. Runway Length 8,500 feet: 

Alternative 2, with a new dependent 
parallel runway with a length of 
8,500 feet, would require off-airport 
acquisition. Properties not already 
owned by the Port in these areas 
would be acquired as part of the 
Master Plan Update improvements. 
In the primary acquisition area, a 
total of 270 residences, one 
condominium (containing 12 units), 
and five businesses would be 

2 Leasehold revenues are derived by a city from airport 
propeny within a city's boundaries. These properties 
are called SPS ~roDcnia and include airlines and other 
utilities operafihg h Washington. Under RCW 84.12 
the State Deparunent of Revenue annually assesses Ihe 
value of all airlines operating in Washington for 
property tax purposes. Publicly owned pmpeny, 
including Port property generates leasehold excise taxes 
from the lease or rent of publicly owned pmpeny by 
private parties. The tax rate levied is about 128% of 
which the State receives 6.8%. cities receive 42, and 
counties d v e  2%. 

b' Levy codes designated by the King County Assessor 
are 0932 for the City of Burien, and 2201,2205,2206, 
2210,2212,2218,2219,2222, and 2231 for the City of 
SeaTac. 

Chapter IV - 1V.8-6 - 
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acquired. In the north and south 
RPZs planned for the new runway, as 
well as for the Runway 34R 
extension, additional acquisition 
would be required. This would 
include 38 residences, one apartment 
with 234 units. and 89 businesses. 

Table IV.8-4 presents the effects on 
the cities of SeaTac and Burien and 
displays the total assessed property 
valuation. The overall total assessed 
value of residential property that 
would be acquired is $54.08 million 
and 521.3 million for . ~ 

businesslcommercial properties. The 
breakdown by city is as follows: 

TABLE W.8-4 

TOTAL ASSESSED PROPERTY 
VALUATION TO BE ACQUIRED 
(8,500 ft dependent parallel runway) 

Bun'en Valuation 
Residential $12,773,200 
Businesses 5 2.473.30Q 

Total Valuation $15,246,500 
SeaTac 
Residential $41,306,131 
Businesses 518.809.000 

Total Valuation $60,115,131 

Source: Based on King County Assessor database. 
Assumes the 8500 ft dependent parallel 
runway located 2500 feet west of existing 
Runway 16U34R. 

The taxable assessed value base for 
the City of SeaTac was nearly 52 
billion. Property acquisitions 
occurring within the City of SeaTac 
would reduce the city's AV base by 
$60 million, or 3 8 .  The City of 
SeaTac receives property tax receipts 
on a rate of $3.0281 1 for each $1.000 
of assessed value.1' If these 

1' King County Assessor's database for year 1993. For the 
purposes of estimating allocation among various taxing 
agencies of property tax revenues paid by these 
properties, property tax rates have been averaged across 
the levy code areas contained within the acquisition 
m. The City of SeaTac's levy rate per thousand 
dollan of assessed value is an average of eight levy 
codes. The City of SeaTac has $710 million AV from 
SPS pmparies which an exempt from property taxer. 

residential and business properties 
are fully displaced, the City would 
lose approximately $1 81,687 in 
property tax receipts annually. This 
figure represents approximately 2.8% 
of the City's property tax revenues.# 
Analysis conducted by the City of 
SeaTac indicates that the 1995 
General Fund property tax loss would 
be 3.68%.9 

The taxable assessed value base for 
the newly formed City of Burien was 
$1.6 billion. h p e r t y  acquisitions 
occurring within the City of Burien 
would reduce the city's AV base by 
$15.2 million, or 0.95%. The City of 
Burien receives property tax receipts 
on a rate of $3.00838 for each $1,000 
of assessed value. If these residential 
and business properties are fully 
displaced, Burien would forego less 
than one percent or $45,867 in 
property tax receipts annual1y.u 

Property acquisitions would reduce 
property tax receipts to the Highline 
School District by $254,882. This 
figure represents 1.4% of the School 
District's revenues that are derived 
h m  local property m e s J 1  

Other taxing districts also would 
forgo revenues based on the property 
levy rates shown in Table W.8-5. 
However, the fiscal impacts are not 
considered significant because of the 
small contributions these forgone tax 
receipts comprise of a taxing 
district's total budget. 

8' Penonal Conversation, Mike McCarty. City of SeaTac, 
Finance DepanmenL The City of SeaTac Budget 
shows 1993 budgeted revenues fmm property taxes at 
$6388.149. . . 

9' City of Sea-Tac, Memo to Scon Rohlfs from Gala  May 
16,1995. 
City of Burien. Budget for 1993-94. property tax 
receipts represent 44% (at 54,623,708 collected) of 
General Fund revenues. 

u' Highline School District Budget, 1995. Local propmy 
taws comprise 18% State funds comprise 72% and 
F c d d  special purpose funds comprise 6% of the 
$103,900,000 total revenues of the School Dimia 
This analysis pments a baseline estimate of fiscal 
impacts to the School District assuming a constant levy 
rate. 
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The property levy rates for each tax 
district are as follows: 

Table IV.8-5 

PROPERTY LEVY RATES 

Consolidated levy 
State School Fund 
King County 
Port of Seattle 

City levy 
Highline School District levy 
Library 
EMS 

Levy rate per Sl.000 of assessed value. 
City levy is the average of Burien and SeaTac 
rates. 

Source: King County Department of Assessment. 

b. Runway Length 7,500 feet: The 
future effects to the Cities of SeaTac 
and Burien's revenue base would be 
similar to those found under the 
8.500-foot option, except that 27 
fewer residences, 234 fewer 
apartments or condominium units, 
and one less business would be 
displaced in Burien. In the west side 
runway-related mitigation area. 81 
residences, one apartment with 14 
units, and 15 businesses would be 
acquired. Acquisitions would reduce 
the City of SeaTac's AV base by $59 
million. or 2.98; and the City of 
Burien's AV base by $2,473,300, or 
0.15%. 

Property acquisitions would reduce 
property tax receipts to the Highline 
School District by $207,910, or 1.1% 
of the District's revenues that are 
derived from local property taxes. 
The fiscal impacts to other taxing 
districts would be similar to those 
found under the 8,500-foot option. 

c. Runway Length 7,000 feet: The 
future effects to both cities' revenue 
base would be similar to those found 
under the 8,500-foot option, except - 
that 40 fewer residences, and 234 U' 
fewer apartments or condominium 

units, and nine fewer businesses 
would be displaced. Notably for the 
City of Burien, acquisitions would 
reduce the city's AV base by 
$142,800. 

Because fewer residences and 
businesses would be displaced under 
this alternative, reductions in 
property tax receipts to the Highline 
School District would be less than 
0.5% of the District's revenues 
derived from local property taxes. 
The magnitude of the fiscal impacts 
to other taxing districts also would be 
less than those found under the 
8,500-foot option. 

The estimated loss in property tax 
revenues - represents potential 
maximum effect and assumes that a 
business or residence would be 
unable to relocate within the same 
city. Depending on a property's 
location, property values could 
decrease adjacent to the proposed 
buvout areas. resulting in lower 

tax receipts to :jurisdiction. 
Potential decreases in ~rouertv values 
west of SR 509 might'be'redked by 
the separation from the acquisition 
area provided by the roadway's 
physical buffer. Values of properties 
near the buyout areas in Burien, 
between SR 509 and Des Moines 
Way, also could be affected. 
Additionally, any decline in a city's 
AV base would be partially offset by 
expected future increases in the 
area's AV base resulting from 
increases in airport-compatible 
development occurring within 
SeaTac and Burien. For instance. 
greater land use compatibility than 
presently exists in the West SeaTac 
area could result in the transition 
from residential . uses to non- 
residential uses including Airport 
operations and business park. These 
commercial properties typically hold 
a higher assessed value than 
residential uses, require less public 
services (i.e., schools), and also 
would enerate greater revenues to 

52 SeaTac. 

Refer to Section 2 "Land Use" for discussion of West 
SeaTac Planning Rocess. 
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d. Terminal Development: Only one 
alternative would require the 
acquisition of non-airport properties 
to complete the terminal 
development: South Unit Terminal 
(Alternative 4). 

As is described earlier, the 
Alternative 4 would require the 
acquisition of 12 additional 
commercial properties located in the 
City of SeaTac north of S. 188th 
Street and west of International Blvd. 
These properties contain the 
following businesses: 

West Coast Gateway Hotel (a 
145 room hotel), 
Sharp's Roaster Ale House 
Restaurant 
La Quinta Inn (142 room hotel) 
Airport Plaza Hotel ( 123 room 
with attached Zom's Restaurant) 
Jack-in-the-Box fast food; 
Denny's Restaurant; 
Pizza Hut Restaurant; 
Barren's SeaTac Miii Mart; 
Washington State Liquor Store; 
3 parking lots 

As these commercial properties 
support Airport activity, other local 
business activities and area residents. 
it is reasonable to assume that they 
will be relocated to other properties 
in the general vicinity. However, to 
present a worst-case evaluation; the 
impact on assessed valuations was 
performed to determine the impacts 
if the properties were not relocated in 
the immediate area. The overall 
assessed value of these commercial 
properties would reduce the City of 
SeaTac's AV by $21.3 million 
(1.07%). Property acquisitions from 
terminal development would reduce 
property tax receipts to the Highline 
School District by $72,039, or 0.4% 
of. the District's revenues from local 
property taxes. The cumulative 
impact of the ainide and landside 
development (assuming an 8,500 foot 
new parallel runway) on the City of 
SeaTac would be $81.4 million or 
4.6% of the AV. The loss of these 
commercial properties would reduce 
the City's property tax receipts by 
$64.348 annually, with a cumulative 

impact from airport improvements of 
S246,035. 

The cumulative impact from property 
acquisitions fiom ainide and 
landside developments would reduce 
property tax receipts to the Highline 
School District by $275,356, or 1.4% 
of the District's revenues that are 
derived from local property taxes. 
The magnitude of the fiscal impacts 
to other taxing districts would be 
similar to those found under other 
runway length options. 

Sales Tar Revenue Effects: Sales tax is 
levied on taxable sales within a county or 
city at a total rate of 8.2%. Of this 
amount, the cities of SeaTac and Burien 
receive a net of 0.852%.D Typically, 
sales tax receipts are the second largest 
revenue source for a city. Taxable retail 
sales generated within these cities were 
$432.7 million and $242.8 million for 
SeaTac and Burien, respectively.~ The 
average taxable sales generated per 
establishment in SeaTac and Burien was 
$202,892 and $1 16.31 8. respectively. 

The Sea-Tac Airport Master Plan Update 
acquisition areas would displace 
business/commercial properties for each 
proposed runway option. Table IV.6-3 
provides a summary of the number of 
parcels acquired under these runway 
options, and Table W.6-4 lists these 
parcels with the number of businesses. 

As the tax revenue impacts to each 
individual jurisdiction is less than 5%. 
the impact is not considered significant. 

a. Runway Length 8,500 feet: Table 
IV.8-6 shows estimated taxable sales 
generated by properties within the 
acquisition areas. The properties to 
be acquired generated an estimated 
$2.2 million in taxable sales 
transactions. This figure is 
distributed at $1.6 million and $0.6 
million in taxable sales for the cities 

fi Washington Lkptment of Revenue net sales tax 
averages reflect stare administrative percent on the 1% 
sales rate for local jurisdictions. 

M' Washington State Department of Revenue. 1993 dam 
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of Burien and SeaTac, respectively. 
For the City of Burien, the potential 
loss of taxable sales represents 
0.65% of total taxable sales 
generated. The loss of taxable sales 
from acquired businesses represents 
0.14% of total sales generated in the 
City of SeaTac. 

b. Runway Length 7,500 feet: The 
future effects on the revenues derived 
from taxable sales for the cities of 
SeaTac and Burien would be similar 
to those found under the 8.500-foot 
option. The differences between the 
7,500- and 8.500-foot options are 
that the Shell Gas Station and a 
portion of the Vacca farm also are 
located within -North in the 
7,500-foot option. 

c Runway Length 7,000 feet: The 
future effects on both the cities of 
SeaTac and Burien's taxable revenue 
base would be slightly less in terms 
of lost sales revenues than those 
found under the 8,500-foot option. 
Both the Primary-SASA and RPZ- 
South acquisitions are identical to the 
8,500 foot and 7,500 foot options. 
The major difference between the 
7,000-foot and 8,500-foot options 
occur in the Mitigation area and 
RPZNorth area. In the Mitigation 
area, adverse effects on taxable sales 
are diminished to the extent that 
Genzale Commercial Building 
(Burien). Olympic Bowl (Burien), 
Shell Gas Station (Burien), and Red 
Apple Grocery are not displaced. 
There are also no acquisition 
properties under the Primary- 
Runway and RPZNorth acquisition 
areas. 

d. Terminal Development: Only one 
terminal development option would 
require the acq&ition of non-airport 
properties - the South Unit Terminal 
(Alternative 4). 

As is described earlier, the 
Alternative 4 would require the 
acquisition of 12 additional 
commercial properties located in the 
City of SeaTac north of S. 188th 
Street and west of International Blvd. 
Because these commercial properties 

are supporting Airport activity. other 
area businesses and residents, it is 
reasonable to assume that they will 
relocate to other properties in the 
airport area. However, to present 
the worst-case impacts, the loss of 
sales were estimated. These 
commercial properties generate 
$13.4 million in taxable sales. The 
displacement of these facilities could 
represent a loss to the City of SeaTac 
of 3.1% of total sales generated in 
the City of SeaTac. Combined with 
development of the new 8,500-foot 
dependent parallel runway, the City 
of SeaTac could incur a cumulative 
loss of 3.2% of total sales. 

As the tax revenue impacts to each 
individual jurisdiction is less than 5%, 
the impacts are not considered 
significant. 

Employment Effects: Sea-Tac Airport 
Master Plan Update acquisition areas 
would displace businesses for each 
proposed runway option. Table N.6-3 
(presented earlier) provides a summary 
of the number of parcels acquired under 
these runway options, and Table N.6-4 

C 
lists these parcels witb the number of 
businesses at the location. 

a. Runway Length 8,500 feet: Table 
N.8-6 shows the estimated number 
of jobs provided by the businesses 
that would be acquired to complete 
the 8,500-foot new dependent 
parallel runway. Total acquisition 
properties employ an estimated 627 
people with Burien employers 
providing 40 jobs and SeaTac 
employers providing 587 j0bs.U For 
the City of Burien, the maximum 
potential loss of these jobs represent 
0.29% of total employment. For the 
City of SeaTac, the decline in jobs 
from acquired businesses could 

U Employment figures derived from telephone survey of 
b u s i n w  from December - January 1995; and in some 
care applying employment density factor px land use 
category. 
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represent 4.4% of total 
emp1oyment.B 

b. Runway Length 7,500 feet: The 
future effects on the employment 
base from acquired properties and 
displaced businesses for the cities of 
SeaTac and Burien would be similar 
to those found under the 8,500-foot 
option. The differences between the 
7.500- and 8,500-foot options are the 
Shell Gas Station and a portion of the 
Vacca farm that are located within 
the RPZNorth in the 7.500 foot 
option. 

c Runway Length 7,000 feet: The 
effects on the employment base from 
acquired properties for the cities of 
SeaTac and Burien would be slightly 
less in terms of lost employment 
than those found under the 8,500-foot 
option. Both the Primary-SASA and 
RPZSouth acquisitions are identical 
for the 8,500-foot and 7,500-foot 
options. The major difference 
between the 7,000-foot and 8.500- 
foot options occurs in the Mitigation 
area and RPZNorth. In the 
Mitigation area, adverse effects on 
employment are diminished to the 
extent that Genzale Commercial 
Building (Burien), Olympic Bowl 
(Burien), Shell Gas Station (Burien), 
and Red Apple Grocery are not 
displaced. There are also no 
acquisition properties under the 
Primary-Runway and RPZNorth 
acquisition areas. 

Overall, the number of jobs affected 
would remain nearly the same across 
each runway option, because the 
largest concentration of jobs is 
contained within the RPZSouth 
acquisition area. The estimated loss 
in these jobs represents potential 
maximum effects and assumes that 
businesses would be unable to 
relocate within the same city. 
Finally, any decline in employment 
would be partially offset by future 
increases in employment-generating 

J@ Washington Depment  of Employment Senuity 
database, Burien provided a total of 13.600 jobs; 
SeaTac provides a total of 13,400 jobs (figores exclude 
resource and consmaion-relared jobs). 

uses generated by airport-compatible 
development occurring within the 
cities of SeaTac and Burien. Thus, 
any potential effect would be 
partially offset by growth-inducing 
effects generated from Airport 
development. 

d. Terrninal Development: As is 
described previously, only the South 
Unit Terminal (Alternative 4) would 
result in the displacement of 
businesses. While it is reasonable to 
assume that these business would 
relocate to nearby properties, if they 
were permanently displaced the 
airport development would displace 
195 jobs, representing 1.5% of 
employment within the City of 
SeaTac. With the new 8,500 foot 
parallel runway, the cumulative job 
displacement could be 6.3% (822 
jobs) of the City's employment base. 

3. Preferred Alternative 
/Alternative 3) 

Table W.6-3 provides a summary. by 
area, of the residential and commercial 
parcels that would be acquired under 
Altemative 3, the Preferred Alternative. 
A variety of business types would be 
displaced, such as neighborhood retail 
and food establishments, small local 
service establishments, automotive 
services, airline businesses, and 
warehousing and shipping fums that are 
directly connected to the freight and 
goods enterprises at the Airport. The 
potential impacts of property acquisition 
are discussed below. 

Property Tax Revenues: The Preferred 
Altemative would require off-aimort 
acquisition. In the primary acquishion 
area, a total of 270 residences, one 
condominium (containing 12 units), and 
five businesses would be acquired. In the 
north and south RPZs planned for the 
proposed new runway, as well as for the 
Runway 34R extension, additional 
acquisition would be required. This 
would include 38 residences, one 
apartment with 234 units, and 89 
businesses. The overall total assessed 
value of residential property that would 
be acquired is $54.08 million and $21.3 
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million for business/commercial 
properties. 

The taxable assessed value base for the 
City of SeaTac was nearly $2 billion. 
Property acquisitions occurring within 
the City of SeaTac would reduce the 
city's AV base by $60 million. or 3%. 
The City of SeaTac receives property tax 
receipts on a rate of $3.02811 for each 
$1,000 of assessed value. If these 
residential and business properties are 

. fully- displaced, the City would lose 
approximately $18 1,687 in property tax 
receipts annually. This figure represents 
approximately 2.8% of the City's 
property tax revenues. 

The taxable assessed value base for the 
newly formed City of Burien was $1.6 
billion. Property acquisitions occurring 
within the City of Burien would reduce 
the city's AV base by $15.2 million. or 
0.95%. The City of Burien receives 
property tax receipts on a rate of 
$3.00838 for each $1.000 of assessed 
value. If these residential and business 
properties are fully displaced, Burien 
would forego less than one percent or 
$45,867 in property tax receipts annually. 

Sales Tax Revenue Effects: The 
properties to be acquired generated an 
estimated $2.2 million in taxable sales 
transactions. This figure is distributed at 
$1.6 million and $0.6 million in taxable 
sales for the cities of Burien and SeaTac, 
respectively. For the City of Burien, the 
potential loss of taxable sales represents 
0.65% of total taxable sales generated. 
The loss of taxable sales from acquired 
businesses represents 0.14% of total 
sales generated in the City of SeaTac. 

Employment Effects: Table IV.8-5 
shows the estimated number of jobs 
provided by the businesses that would be 
acquired to complete the proposed new 
parallel runway. Total acquisition 
properties employ an estimated 627 
people, with Burien employers providing 
40 jobs and SeaTac employers providing 
587 jobs. For the City of Burien, the 
maximum potential loss of these jobs 
represents 0.29% of total employment. 
For the City of SeaTac, the decline in 
jobs from acquired businesses could 
represents 4.4% of total employment. 

As is noted throughout this section, the 
Preferred Alternative is not expected to 
create significant impacts on the local 
municipal tax based as a result of 
acquisition. 

(3) CUMULATIVE IMPACTS 

Cumulative. impacts can occur if the Airport 
Master Plan Update alternatives are implemented 
in combination with other major non-airport 
related projects. At this time, the long-term and 
combined impact from the construction and 
operation of a number of facilities planned for the 
Sea-Tac Airport vicinity cannot be fully assessed 
or quantified with any degree of precision. 

Cumulative displacement impacts may occur if 
the Airport Master Plan Update is implemented 
as other major projects are underway. The 
Regional Transit System proposal currently 
anticipates two planned transit stations (one at 
the airport, the other at the intersection of 1-5 and 
SR 518) near the Airport. Preliminary station 
area plans call for the intensification of land uses 
and transit-com~atible residential and 
commercial develdpment. Transit stations in 
combination with su~wrtive land uses im~rove 
regional accessibiliti,* and lead to highe; land 
values around stations. Higher values, in turn 
give rise to higher commercial rents, 
densification, and a fairly rapid absorption of 
building space. 

There are no other known plans for major 
redevelopment by either SeaTac or Burien that 
would lead to significant residential or business 
displacements in those communities. 

(4) MITIGATION MEASURES 

All property acquisition associated with the 
Master Plan Update would comply with the 
Uniform Relocation Assistance and Real 
Property Acquisition Policies Act. Currently, the 
Port of Seattle determines an acquisition price 
and provides for an owner to get an independent 
appraisal if they disagree with the proposed 
acquisition price. The procedure provides that 
relocation benefits must be ~ : . i de  available when 
an acquisition is involuntar) on the part of the 
owner. 
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While location decisions may vary from business 
to business, the criteria generally includes the 
costs of doing business, location and access, local 
quality of life and amenities. The ability of a 
business establishment to relocate within the 
same jurisdiction and/or area is a function of 
many factors, including the availability of 
business relocation sites; alternative site rents; 
existing operating expense and costs; whether the 
storehusiness is a chain, franchise, or sole 
proprietorship; number of customers; and size of 
the market area it serves. 

The majority of the businesses that could be 
affected by the 'With Project" alternatives have 
been in operation for many years. Most of the 
retail stores serve customers within the 
immediate area and very few.of these businesses 
serve customers passing through the area. 

A small retail establishment would likely be able 
to relocate easily because of the greater supply of 
alternative retail space and land uses. Fast food 
and convenience store establishments would be 
easy to relocate within the area, since the area is 
still growing and many alternative sites are 
available. 

There are no mitigation measures proposed to 
compensate for socio-economic effects on the 
study area, because'no significant adverse effects 
are expected to occur. While the 'With Project" 
alternatives could result in an initial lowering of 
property tax and sales tax revenue and jobs, these 
impacts are expected to be mitigated by the 
induced socio-economic impacts from 
construction and operation of improved airport 
facilities. 
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Table IV.8-2 
DISTRIBUTION OF DIRECT AIRPORT JOBS BY RESIDENCE 

Percentage by Existing % of Jurisdiction's 
Jurisdiction Jurisdiction Airport Jobs Total Employment 

King County 82.13 % 11,811 1.3 
Airport Area Cities 56.81 % 8,170 2.0 

Burien 3.38 % 486 3.6 
Des Moines 3.03 % 436 4.7 
Federal Way 12.49 % 1,796 4.6 
Kent 7.72 % 1,110 4.9 
Normandy Park 0.86 % 124 3.7 
SeaTac 2.75 % 395 3.0 
Seattle 2550 $6 3.667 1.2 
Tukwila 1.08 % 155 2.1 

Kitsap County NA NA NA 
Pierce County 11.36 % 1,634 0.8 . 
Snohomish County 2.14 % 308 0.2 
Pueet Sound Region 96.00 5% 13,806 1 .O 

Source: The Local and Regional Economic Impacrs of rhe Port of Seattle, Martin O'Comell Associates, May 1994, 
page 63; employment data for wage and salary workers comes from the Washington Department of 
Employment Security for 1993. 

NA =Not applicable 

TABLE IV.8-3 

FUTURE AIRPORT ACTIVITY RELATED EFFECTS 
2000-2020 

Master Plan U ~ d a m v e s  1.2.3 and 4 
2000 2010 2020 

Jobs 
Direct 
Induced 
Indirect 
Related 

TOTAL 
Personal Lncome (Millions) 

Direct 
Re-spending 

TOTAL 
EamingslDirect Jobs (Millions) $20.174.5 $25.938.7 $32.380.9 
Business Revenue @fillions) $8,059.3 $10,361.9 $ 12,935 5 

State & Local Taxes (Millions) $515.6 $662.9 $ 827.5 

Federal Aviation Taxes (Millions) $252.3 $324.4 $405.0 

U.S. Customs (Millions) $57.1 $73.4 $91.6 

Source: Facton derived from Port of Seanle. The Local and Regional Economic lmpncu of the Pon of Seartlr, Martin 
O'Co~ell Associates, May 31. 1994. page 94; and aviation activity levels contained in 1994 Master Plan Update. 
Technical Report No. 5. AU figurfs are in 1993 dollars. 
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TABLE N.8-6 
CURRENT TAXABLE SALES AND EMPLOYICfENT 

FROhf BUSINESSES THAT COULD BE ACQUIRED DUE TO THE MASTER PLAN 
UPDATE IhZPROVEhlENTS 

U Y  Business QEncI 
Runway R e h d  Construction Min'gdon Acquisifion (A[tematives 2,3 and 4) 

Burien Commercial Building Genzale. Anthony 
Burien Olympic Bowl Erickson, Ronald 
Burien Shell Gas Station Winter, Charles & Susan 
Burien Tucker's Upholstery Shop Tucker, Charles W. 
Burien Red Apple Grocery Cistaunet. David T. & Chris A. 
SeaTac A g r i c u l ~ r a ~ a r m i n g  Vacca, Tony & Betty J. 
SeaTac Raffo Garage RST Enterprises Inc 
SeaTac CommmiaVOffice RST Enterprises Inc 
SeaTac Chevron Station Cromie, James M. 
SeaTac Jovanovich & Sons Marine Jovanovich, John 
SeaTac AgriculturaYFaming Vacca, Tony & Beny 

RPZ Acquisition 
SeaTac Des Moines Way Nursery Seike Shu Benjamin & Kiyoshi 
SeaTac Office & Deli Paarctanin, Don J. 
SeaTac Alaska Airlines Stores Annex Alaska Airlines 
SeaTac Jim's Detail Shop Chu Sho Mei 
SeaTac Hertz Auto Sales & Service Hertz Realty Corp ) SeaTac All-American Homes All-American Homes Inc. ' 

SeaTac Jerry Auto Detail H J Gwinn & Co 
SeaTac Avis Rent A Car Avis Rent A Car System Inc 
SeaTac Rons Auto Rebuild H J Gwinn & Co 
SeaTac A-1 Collision Bjorneby. Robert G & Anna M 
SeaTac Wmhouse/Shipping Pacific Gulf Properties Inc. 
SeaTac Telephone Co. Building U S West Inc. 
SeaTac Sea Tac Industrial Park Grorck, Man & Aew 
SeaTac A-l Collision Bjomeby, Robert G 
SeaTac Nel-Tech Weona Building Corp 
SeaTac Sea Tac Industrial Park Gworek, Man & Aew 
SeaTac Sea Tac Industrial Park Gworek, Man & Aew 
SeaTac Alaska Airlines Warehouse Alaska Airlines 

Acquisition Area Total 

S 465,272 
Closed 

113,899 
15,000 

994,646 
NSG 

NA 
NSG 

114,899 
65,000 

NSG 

20 
for lease 

4 
4 

12 
NA 
NA 
NA 

6 
4 

N A 

47.043 12 
35,000 24 

NA 8 
75,000 12 
80,000 15 

NA 6 
30,000 8 
60,000 12 
80,000 6 
20,000 8 

NA 30 
NSG NA 

NA 140 
30,000 8 

NA 128 
NA 90 
N A 40 
NA 30 

$2,225,759 627 

Source: Shapiro & Associates. Taxable retail sales per business estimated from data provided by Washington Department of 
Revenue and employmmt figures from telephone survey and application of employmmt density factors. 1994. 
The estimated loss in these jobs represents potential maximum effects and assumes that businesses would be unable to 
relocate within the same city. 

Y Commercial properties in the Runway Protection Zone of the new parallel runway may not be acquired - avigation 
easements may be purchased. 

NA= Not available NSG = No Sales Transactions Generated. 
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CHAPTER IV, SECI'ION 9 

AIR QUALITY 

The air quality analysis presented in the Drafr EZS has been updated to account for changes in the 
surface transportation analysis (Chapter N, Section IS "Surface Transportation", and Appendix 0). 
Additionally, in response to numerous comments concerning the assumptions used in the air quality 
analysis and the presentation of results in the Draji EZS, this chapter and the associated Appendix D 
have been revised In re-examining the modeling assumptions used in the analysis, several 'test case ' 
analyses were conducted to evaluate the effect of various levels of aircraji activity on air pollutant Ievels 
@resented in Appendir D). Each of the individual comments concerning the EIS analysis are responded 
to in Appendir R (See response to comments R-10-1 through R-10-68). 

The proposed Master Plan Update improvements . Development of the proposed third parallel 
at Sea-Tac conforms to the requirements for the runway would not worsen air pollution in the 
Puget Sound Region and to the State of Airport area. In fact, use of a third runway 
Washington's plan for "eliminating or reducing would result in a reduction in pollutant 
the severity and number of violations of the concentrations at mod locations. 

ambient air quality and R o d q  Zntersection Analysis: Pollutant achieving expeditious attainment of such 
standards." This was determined through the concentrations at several highly congested 
preparation of an airport emissions inventory, an intersections on International Boulevard (SR 
areawide dispersion analysis, and a roadway 99) currently exceed the 8-hour carbon 
intersection analysis. Additionally, the analysis monoxide standard. The addition of the 
includes an evaluation of air toxic emissions (see proposed North Unit Terminal would result 
Section 7 "Human Health"), and construction 

- in changes in traffic volumes and patterns 
vehicle impacts (see Section 23 "Construction which would increase pollutant levels above 
Impacts''). already high levels. However, proposed 

mitigation would alleviate the increased 
The majority of the pollutant emissions in the pollitant concentrations. 

Puget Sound generated Mitigation actions can help curtail the additional 
motor vehicles (i.e., cars, t r u c k  buses. taxis, carbon monoxide levels at those intmections that 
motorcycles). Aircraft at Sea-Tac would experience a in traffic with the 
contribute less than one pexent of the carbon proposed improvements. Other mitigation plans monoxide emissions, nitrogen oxides, and and improvements-such as new aircraft and volatile organic compounds for all mobile automobile technology, restructured graund sources within the Puget Sound Region. Whether more poor-weather 
a new Nnway is Or air pollutant landing operations-can also help alleviate emissions from roadway vehicles and aircraft projected pollution levels for the airport and the would be expected to increase in the Region as Puget Sound Region. Mitigation measures are population increases. discussed at the end of this section. 
Key findings of this analysis are: 

Air Pollutant Inventory: ~irporkrelated 
pollutant emissions from Sea-Tac are less 
than the levels established by the State 
Implementation Plan for reducing air 
pollutants. They would continue to be less 
than forecast, with or without airport 
improvements. 

Area Dispersion Analysis: The dispersion 
analysis performed for the airport area 
indicates that exceedances of the Ambient 

3 Air Quality Standards would occur with or 
without Airport improvements. 

Projects involving the location of a new m a y  
may not be approved unless there is "reasonable 
assurance" that the project will be located, 
designed, constructed, and operated in 
compliance with applicable air quality standards 
(the AAQS). Certification in the form of a 
"Governor's Air Quality Certificate ", issued by 
the Washington State Governor's Oflce, is 
required indicating that the proposedproject will 
comply with all applicable air quality standards. 
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(1) AIR QUALITY STANDARDS 

The U.S. Environmental Protection Agency 
(USEPA) has adopted air quality standards that 
specify the maximum permissible short-term and 
long-term concentrations of air contaminants. 
The National, State, and local Ambient Air 
Quality Standards (AAQS) consist of a primary 
and secondary standard for each pollutant as 
presented in Table IV.9-1. Air quality standards 
are the levels established to protect the public 
health from harm within a margin of safety. All 
areas of the country are required to demonstrate 
attainment with the AAQS. 

The Washington State Department of Ecology 
(Ecology) and the Puget Sound Air Pollution 
Control Agency (PSAPCA) have established state 
and local ambient air quality standards that are at 
least as stringent as the national standards. Local 
standards that are more stringent than the national 
standards for sulfur dioxide have been in effect 
since 1968. 

The air quality standards focus on limiting the 
quantity of six criteria pollutants: 

Ozone (03) 
Carbon Monoxide (CO) 
Nitrogen Dioxides adz) 
Particulate Matter (PMIo) .-. 
Sulfur Dioxide (Sol) 
Lead (Pb) 

Hydrocarbons (HC) are not a criteria pollutant 
and therefore no ambient air standards have been 
established for this pollutant. Since 
hydrocarbons, however, react with nitrogen 
oxides in sunlight to form ozone, hydrocarbon 
and nitrogen oxide emissions are included in the 
analysis performed for this EIS. Because air 
monitoring in the Puget Sound Region has 
indicated compliance with the lead standard since 
1980, lead was not examined in this study. 

(2) PUGET SOUND REGION 

The Clean Air Act requires states with areas that 
exceed the AAQS to develop plans for each area 
that, when implemented, will reduce air 
pollutants and attain the standards. These 
attainment plans must be adopted by the state and 
submitted to the USEPA in the form of a State 
Implementation Plan (SIP). Compliance with 
the AAQS (i.e., establishing the area as 
attainment or nonattainment) is determined by 
long-term monitoring throughout the Region. 

The severity classifications for non-attainment 
areas are in increasing order of severity: 
marginal, moderate, serious, severe, and extreme. 
The Puget Sound Region has been designated as 
a 'high-moderate' non-attainment area for carbon 
monoxide, and as a 'marginal' ozone non- 
attainment area. The CO non-attainment area 
extends from north of Everett to Tacoma. The 
ozone non-attainment area comprises all of Pierce 
County, all of King County except for a small 
portion in the northwest corner, and the western 
portion of Snohomish County. 

Accordingly, Ecology has prepared 
implementation plans for reducing CO and ozone 
levels within the Puget Sound Region. For areas 
designated marginal non-attainment for ozone, 
the State must demonstrate through its SIP that it 
will reduce ozone pollutants 15 percent over 
1990 levels by 1996, and meet the ambient air 
quality standards by November 15,1999. 

As found by the State's emission inventory, 
motor vehicles (i.e., cars, trucks, buses, taxis, 
motorcycles) are the primary air pollutant 
generator in the Region. Motor vehicles 
contribute 75 percent of the total pollutant levels 
in King County, while non-road activity such as 
lawn and garden equipment, construction 
equipment and airport activity represent 20 
percent of the pollutant emissions in the Region. 
Accordingly, the greatest source of CO emissions 
in the Region are motor vehicles. 

The SIP "inventories" pollutant levels by a 
variety of sources within the Region including 
airports.. Once all the pollutant sources are 
inventoried, then the SIP focuses on measures to 
reduce pollutant levels in order to meet pollutant 
reduction goals for the Region. The SIP 
inventories do not mean that activity within the 
Region cannot grow. For example, the SLP 
accounts for growth in aircraft activity at Sea-Tac 
as shown below (1990 and forecast 1995 
emissions): 
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STATE IMPLEMENTATION PLAN 
AIRCMFT EMISSIONS INVENTORY 

By 1995, overall emissions withim the Region are 
expected to decrease by 37 percent over 1990 
levels. At the same time, the SIP planned for 
aircraft emissions at Sea-Tac to increase by 63 
percent for Carbon Monoxide, 77 percent for 
Nitrogen Dioxides, and 31 percent for Volatile 
Organic Compounds (hydrocarbons). Because 
motor vehicles are expected to remain the largest 
contributor of pollutants, the SIP focuses on 
reducing emissions fiom motor vehicles to 
achieve the Region's goals for reducing air 
pollutants. The anticipated demase in emissions 
from motor vehicles is expected to result from 
increased use of oxygenat& fuels, continuation 
of the vehicle inspection and maintenance 
program, and by &e replacement of older 
automobiles with newer, cleaner models. 

Appendix D summarizes the air monitoring 
conducted in the Region. Additionally, several 
specific air monitoring programs have been 
conducted at the Airport and within the Region. 
The most recent air monitoring program 
conducted at the A i  was along the terminal 
curbfront to assess the potential impact of a 
planned on-airport hotel i k m  December to 
January 199411995. This monitoring focused on 
carbon monoxide and found no violations of the 
I-hour and 8-hour CO standards. Each of the air 
monitoring programs are more fully described in 
Appendix D. 

Residents have long expressed concern over the 
source of 'black speckles' or 'black residws' at 
their homes. Zberefore, a residue sampling 
~romam was conducted as oarr of this En.  The 
>es& ofthe samplingpro&nn & described in 
Appendix D, and in Appendix R (R-10-43). 

(3) SEA-TAC AIR POLLUTANT 
INVENTORY 

For the EIS, an aircraft pollutant inventory was 
prepared similar to the SIP inventory. The 
aircraft pollutant inventory summarks the total 
quantity of each pollutant emitted by aircraft 
operating at the Airport. The aircraft emissions 
inventory was performed using the FAA's 
Emissions and Dispersion Madcling System 
(EDMS) computer model. The following present 
the existing inventory levels and future pollutant 
emissions for the Airport for the years 1994, 
2000, 2010, and 2020. The emissions levels are 
shown in comparison to the SIP inventory levels. 

For a more detailed comparison of the SIP and 
EZS inventory, as well as the 1991 Ecology Study 
analysis methodologies, refer to Appendix R (R- 
10-2). 

(A) p g m  

The Airport's existing pollutant emissions are 
consistently below the State's inventoried 
emissions for Sea-Tac. The following chart 
compares the emissions for 1994 with the 
State's 1990 emissions inventory levels for 
Sea-Tac. 

EXISTING EMISSIONS INVENTORY 

@)Future Pollutant Inventoly 

For each project alternative and time period, 
aircraft emissions are below SIP levels. 
Nonetheless, emissions are expected to 
increase as  aircraft activity increases, 
whether or not a new runway is built. 

Chapter IV - N.9-3 - 
Alr Quality 



Sea-Tac Airport Master Plan Update FinaI EIS 

Starting with the year 2000, Table IV.9-2 
places side-by-side the emission levels of the 
four alternatives-the Do-Nothing 
(Alternative 11 and the three "With Proiect" 
options (~ltemative 2 through 4). lncludkd is 
the Preferred Alternative (Alternative 3). 

The results show that there would be little 
difference in total emissions between each of 
the alternatives. The differences would be 
due primarily to minor changes in aircraft 
taxiing patterns associated with each 
alternative and an overall slight reduction in 
departure delay time. The future emissions 
levels show that use of the proposed third 
parallel runway would result in increased 
aircraft taxiing, but also a reduction in 
departure delay time. 

I CHEMICAL ABBREVIATIONS and 
UNITS OF MEASUREMENT 

CO Carbon Monoxide 
HC Hydrocarbons 
PMIO Particulate Matter 
N 9  Nitrogen Dioxides 
0 3  Ozone 
so2 Sulfur Dioxide 
VOC Volatile Organic Compounds 
ppm parts per million 

(4) AREA DISPERSION ANALYSIS 

An areawide air pollution dispersion analysis was 
performed to determine the impact of airport- 
related activity on pollutant levels in the vicinity 
of the Airport. Thls analysis was undertaken to 
ensure that the proposed Master Plan Update 
alternatives would not increase the frequency or 
level of pollution, particularly in the communities 
surrounding the Airport. The analysis concluded 
that development of the proposed third parallel 
runway would not worsen existing exceedances, 
or create new exceedances of the ambient air 
quality standards for all forecast periods. 

The area dispersion analysis encompasses a wider 
range of sources than the air pollution inventory, 
which focused solely on aircraft emissions. The 
dispersion analysis accounts for emissions from 
aircraft and aircraft support equipment, on and 
off-airport parking lots, roadways, training fires, 
fuel systems, terminal heating and cooling, and 
aircraft maintenance activities. 

pollutant levels were compared to the National, 
state, and local Ambient Air Quality Standards 
(AAQS) presented in Table N.9-1. 

. - 

EDMS can be used to produce hvo levels of 
detail: a screening analysis which incorporates 
"worst case" operational and hypothetical 
meteorological conditions; and, a more detailed 
'refined' analysis that considers actual 
operational patterns and historical meteorological 
conditions. 

The screening dispersion analpis helps to 
identify locations in the Airport environment 
where possible exceedances of the air quality 
standards could result. The screening analysis 
produces a peak hour pollutant concentration that 
assumes that the peak activity for aircraft, 
roadways, and other sources occurs at the same 
time. The analysis also considers that the 
"worst" weather conditions for pollutant 
dispersion also occurs at the same time. This 
situation produces a highly unlikely if not 
improbable combination of events. 

Receptor locations for all alternatives were 
selected based on air pollutant contours (pollutant 
contours or isoplethi represent lines f equal 
pollutant concentration). The pollutant contours 
were created using a grid -of 400 receptor 
locations equally spaced at 300 meters apart. The 
pollutant contours help identify locations at 
which the highest possible concentrations could 

C. 
be found and where the air quality standards 
might be exceeded. Exhibit N.9-1 identifies the 
receptor locations - identified by the - screening 
analysis and for which a more detailed, refmed 
dispersion analysis was then conducted. 
Appendix D presents the pollutant contours and 
receptor locations. 

The EDUS refined analysis includes two primary 
enhancements over the screening analysis. The 
first incorporates "temporal" factors that describe 
hourly, weekly, and monthly activity for each of 
the different pollutant sources (aircraft, 
roadways, etc.). Ln comparison to the screening 
analysis, the 'temporal' factors assign activity 
according to when it actually occurs: The second 
component uses actual meteorological conditions 
for each of the five most recent years (1988- 
1993) for the Puget Sound Region. Each year 
includes 8,760 hours of actual weather data. Use 
of the temporal factors and actual weather data 
produces pollutant emission levels more closely 
linked to "real world" conditions. 

The FAA's Emissions and Dispersion Modeling 
System (EDMS) computer model was utilized to 
perform the dispersion analysis. Modeled 
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In 1991, the Wushmgton State Department of 
Ecology prepared a screening level analysis for 
Sea-Tac. The EIS takes the anolvsis to the next. 
more detailed level of analyh beyond the 
Ecology study. 

The following sections describe the results of the 
areawide refined dispersion analysis. 
Background concentrations were included in this 
analysis. The background concentration is a level 
of pollutant concentration that is not directly 
attributable to any one source. Background 
concentrations for CO, NOz, SO, and PMlo yere 
added to the estimated concentrations determ~ned 
by the dispersion modeling. Even before airport 
sources are considered, the recommended 
background concentrations account for 30 to 60 
percent of the levels allowed by the ambient air 
quality standards. 

(A) Existine Pollutant Concentrations 

The highest concentrations of carbon 
monoxide occur along the terminal curbfront. 
There were no exceedances of the short-term 
1-hour and 8-hour standards for carbon 
monoxide identified by the areawide 
dispersion analysis. 

Table IV.9-3 shows the concentrations of 
carbon monoxide and nitrogen dioxide with 
the addition of background levels for each 
receptor location for the existing condition. 
For each receptor location, the source 
(airport, roadways, background) of the 
pollutant concentrations is illustrated. As 
shown, airport sources are generally not the 
major contribution. to receptor 
concentrations. 

For existing condition, no exceedances of the 
1-hour and 8-hour CO standard were 
identified by the areawide dispersion 
analysis. The highest CO concentrations 
occurred in the terminal roadway area. 

An exceedance of the NO2 ambient air 
quality standard was identified at one 
receptor location. The receptor located at 
South 154th Street indicated potential NO2 
concentrations substantially higher than the 
standard (0.08 DDm as com~ared to the 
&ual0.0'53 ppni 'standard). This receptor is 
located iust 650 feet (200 meters) north of the 
end ofd~unway 1 6 ~ .  ~ i r p o i  property is 
located on either side for the entire length of 
South 154th Street in the Airport area. There 
are no homes, parks or businesses located in 
this area. Pollutant concentrations at this 

location are influenced by emissions from 
aircraft takeoffs. There were no exceedances 
of the NO2 standard in any of the community 
areas surrounding the Airport. 

As this area requires semity clearance, 
prolongedpublic exposure along South 154th 
Street would not be expected relative to the 
lonaer-term annual NO2 standard. Receutors 
w i t h  the surrounding>ommunity are2  are 
below the ambient air quality standards for 
all oollutants. 

@)Future Pollutant Concentrations 

Tables IV.9-4, IV.9-5, and IV.9-6 present 
the results for the future Do-Nothing and 
"With Projectn alternatives for CO and NO2. 
The main distinction between the Do-Nothing 
and "With Projectn conditions is the lower 
maximum concentration of NOz with the 
urooosed third ~arallel runwav. Some 
k i p t o r  location; may experience a slight 
increase in mllutant concentrations. although 
concentrations would continue to  be wGll 
below the standards. 

As for the existing condition, the highest 
concentrations of NO2 in the future would 
occur along South 154th Street. With the 
proposed airport improvements, South 154th 
would be relocated further to the north. Still, 
this receptor would be located in close 
proximity to the runway ends. For carbon 
monoxide, the highest &hour concentrations 

. would occur in the terminal areas. All future 
I-hour CO concentrations would be well 
below the standard. 

1. Alternative 1 (Do-Nothing) 

Including background, the highest NOt 
concentration identified by the refined 
dispersion analysis would be along South 
154th Street. By 2010, NO2 
concentrations along 188th Street would 
also exceed the standard. No other 
receptor locations would exceed the 
annual NO2 standard. 

Including background, the highest CO 
concentrations would occur in the 
terminal area. The highest 
concentrations occur along the Airport 
terminal roadway in the area of the 
planned hotel and along the south- 
terminal area curbfiont. 
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2. "With Proiect" Alternatives 
JAlternatives 2.3 and 4) 

Development of the proposed third 
parallel runway would result in similar 
N& concentrations as for the Do- 
Nothing condition. For each alternative, 
the highest concentration of NO2 for all 
receptor locations would be along South 
154th Street. Except for 154th Street and 
along 188th Street, all other receptor 
concentrations would be below the NO2 
standard. 

Each of the terminal development options 
would result in changes in traffic 
volumes and movements. These changes 
are fairly localized and would focus on 
changes in CO concentrations. As 
presented in the Draft EIS, for each 
alternative, the highest concentrations of 
CO would occur in the existing terminal 
area. All concentrations would be below 
the 1-hour and 8-hour CO standards. 
Additional changes would occur in how 
vehicles access the Airport. These 
changes are evaluated in the roadway 
intersection analysis presented in the next 
section. 

3. Preferred Alternative (Alternative 
3 -North Unit Terminal) 

As is described in Chapter 11, the Port of 
Seattle staff have recommended the 
implementation of Alternative 3 (North 
Unit Terminal) with a new parallel 
runway with a length up to 8,500 feet. 
As the previous paragraphs indicate, the 
highest concentration of NO2 for all 
receptor locations would be along South 
154th Street. However, with the 
Preferred Alternative, the maximum 
concentrations would be less than for the 
Do-Nothing condition. As the proposed 
improvements include the extension of 
the primary Runway 16U34R, 
concentratlons south of the Airport 
would increase slightly. Except along 
154th Street and South 188th Street by 
the year 2020, all other receptor 
concentrations would be less than for the 
N@ air quality standard. 

The Preferred Alternative would result in 
changes in traffic volumes and 
movements. The highest concentrations 
of CO would occur in the existing 
terminal area. All concentrations would 
be below the 1-hour and 8-hour CO 

standards. Additional changes would 
occur in how vehicles access the Airport. 
These changes are evaluated in the 
roadway intersection analysis presented 
in the next section. 

(9 ROADWAY INTERSECTION 
ANALYSIS 

Because motor vehicles are the major source of 
air ~ollutants. a sewrate. more detailed air 
quality analysis was cbnducied for several highly 
congested roadway intersections in the Aimort - 
area. The intersection analysis focuses' on 
emissions generated by motor vehicles in the 
immediate vicinity of four of the most highly 
congested intersections along International 
Boulevard (SR 99) as follows: at South 160th 
Streec South 170th Street; South 188th Street; 
and at South 200th Street. Additionally, the 
proposed relocation of Airport employee related 
parking to north of SR 5 18 along 24th Street was 
also considered. The location of the relocated 
employee parking lot and intersections modeled 
are shown in Exhibit N.9-2. 

Carbon monoxide is the pollutant of greatest 
concern at roadway intersections because it is the 
pollutant emitted in the greatest quantity by 
motor vehicles for which short-term health 
standards exist. The intersection dispersion 
analysis used the CAL3QHC air quality computer 
model. The modeling methodology used in the 
analysis is further described in Appendix D. 

Pollutant concentrations are for locations at 3 
meters (I2 feet) from the edge of each roadway, 
lor the maximum concentrarions identif;ed. 

The analysis bases its results on two standard CO 
measurement levels-one-hour and eight-hour 
concentrations. The air quality standards for one 
hour is 35 ppm; for eight hours, 9 ppm. In total, 
thirty-two receptor locations were modeled in the 
vicinity of each intersection. How existing and 
future levels would compare to the standards is 
presented in Table N.9-7 and Table IV.9-8 and 
summarized below. 

(A) Existine Imoacts 

The already high traffic volumes at these 
intersections and poor meteorological 
conditions contributed to high 8-hour CO 
concentrations at all intersections considered. 
The 1-hour CO concentrations are below the 
35 ppm ambient air quality standard. C. 
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For the International Boulevard (SR 99) (SR 
99) and South 188th Street intersection, the 
highest concentration was with a peak 8-hour 
concentration of about 18 ppm, including 
background, with a worst case wind angle of 
20 degrees from the northeast. For 
International Boulevard (SR 99) and South 
170th Street, the highest 8-hour concentration 
was just over 12 ppm. For South 160th 
Street, the highest 8-hour concentration was 
about 10 ppm, and 15 pprn at South 200th 
Street, These concentrations are all well 
above the 8-hour 9 pprn standard. 

Ln the future, these intersections would 
continue to experience high traffic volumes. 
Although improvements in vehicle emissions 
are expected and would have a positive effect 
on CO concentrations, the increase in traffic 
volume would counter the beneficial effect of 
these improvements. The proposed changes 
in terminal roadways and employee parking 
would begin by the year 2000. Employee. 
parking currently located south of the 
existing terminal (the South Lot), would 
begin to be relocated to north of SR 5 18. 

As is noted in Chapter ID, other regional 
development efforts are anticipated in the 
future. These planned development actions, 
or other smaller developments, in 
combination with proposed Master Plan 
Update improvements, could affect area 
surface transportation and air quality. 

The roadway project that is likely to have the 
greatest impact on air pollutant conditions in 
the airport area is the development of an 
extension of SR 509 and South Airport 
Access Road. These roadway improvement 
projects have been included in the year 2020 
Do-Nothing and "With Project" air pollutant 
analysis. 

As presented in the Draft EIS, Alternative 3 
resulted in the lowest overall CO 
concentrations for the intersections modeled. 

As shown in Tables IV.9-7 and IV.9-8, in 
the future, CO concentrations for the 1-hour 
concentration would be below the standard, 
while the 8-hour concentrations would 
exceed the standard similar to conditions that 
exist today. 

1. Alternative 1 IDo-Nothing) 

For all four intersections along 
International Boulevard (SR 99), the 
future Do-Nothing CO concentrations 
would exceed the 8-hour standard. 

For the year 2000, the highest CO 
concentration for International Boulevard 
(SR 99) at South 188th Street would be 
15 pprn including background; 11 pprn at 
South 170th Street; 10 pprn at South 
160th Street; and 13 pprn at South 200th 
Street. By 2010, emissions would be 
expected to increase as traffic levels 
increase, with or without development. 
By 2020, emissions would start to 
decrease as reductions in vehicle 
emissions noticeably compensate for 
increases in roadway traffic. The 
exception is at South 170th Street. 

Tables IV.9-7 and IV.9-8 illustrate the 
maximum 1 and 8-hour CO 
concentrations at each intersection. The 
8-hour CO standard would be exceeded 
at each intersection. 

2. 'With Proiect" Alternatives 
JAlternatives 2.3. and 4) 

As indicated, each of the terminal 
development options would result in 
changes in traffic volumes and 
movements, and in how vehicles access 
the Airport. These changes are fairly 
localized and would focus on changes in 
CO concentrations. 

As presented in the Draft EIS, each of the 
alternatives resulted in exceedances of ' 

the &hour carbon monoxide standard at 
the intersections of South 188th Street 
and International Boulevard (SR 99), and 
at South 170th Street and International 
Boulevard (SR 99). Concentrations for 
each alternative were generally at or 
below the future Do-Nothing 
concentrations. 

By 2020, however, Alternatives 2 and 4 
would increase the severity of the 8-hour 
exceedances over the . Do-Nothing 
condition, particularly at South 170th 
Street and International Boulevard (SR 
99). Generally, the Alternative 4 
concentrations were equal to the 
concentrations identified for Alternative 
2. Alternative 3 resulted in the lowest 
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overall CO concentrations for the 
intersections modeled. 

3. Preferred Alternative (Alternative 
a 

Development of the Preferred Alternative 
would result in changes in the way traffic 
accesses the Airport and affect traffic 
movement in the airport area. As for the 
Do-Nothing condition, each of the 
heavily congested intersections along 
International Boulevard (SR 99) would 
continue to exceed the 8-hour standard. 

(A) International Boulevard (SR 99) 
and South 188th Street 

Concentrations of CO at the International 
Boulevard (SR 99) and South 188th 
Street intersection would be at or below 
the future Do-Nothing concentrations. 
There would be exceedances of the 8- 
hour standard, but they are less severe 
than for the Do-Nothing condition. 

(B) International Boulevard (SR 99) 
and South 170th Street 

For the International Boulevard (SR 99) 
and South 170th Street intersection, the 
Preferred Alternative (North Unit 
Terminal), CO concentrations would 
begin to increase slightly over the Do- 
Nothing condition by 2010. The 
maximum concentrations at this 
intersection would exceed the ambient 
standard. The increase in CO 
concentrations "With Projecty' as 
compared to the Do-Nothing condition 
would be very minimal with a difference 
of one-tenth of one part per million. 

(C) International Boulevard (SR 99J 
and South 160th Street 

Concentrations of CO at the International 
Boulevard (SR 99) and the South 160th 
Street intersection would begin to 
increase slightly over the D-Nothing 
condition by 2010. A difference of 
approximately 0.2 ppm (two tenths of 
one ppm) would occur "With Projectn as 
compared to the Do-Nothing Condition. 

0) International Boulevard (SR 991 
and South 200th Street 

At South 200th Street, concentrations of 
CO would not exceed the Do-Nothing 

concentrations. There would be 
exceedances of the 8-hour standard, but 
they would not worsen over the Do- 
Nothing condition. 

C 
(E) South 151th Street and 24th 

Street: Relocated Em~lovee 
Parking 

Beginning in the year 2000, employee 
parking will be relocated from south of 
the existing terminal (the South Lot), to 
north of SR 518 along 24th Street (the 
North Lot). The relocation in employee 
parking will occur with or without the 
proposed improvements. Overall, the 
number of employees using the lot, and 
the volume of traffic along 24th Street 
would be low. By 2020, a total of 128 
vehicle trips would use the lot for the Do- 
Nothing condition during the peak hour. 
"With Project", a total of 329 vehicle 
trips would use the lot, with 1,523 
vehicle trips occurring along 24th Street 
in the peak hour. 

Pollutant concentrations along 24th 
Street reflect the low traffic volumes. 
Receptors were located three meters (12 
feet) on either side of the roadway. The 
results indicated that the maximum 1- 
hour CO concentration would be less 
than 8 ppm, as compared to the 35 ppm 

C 
standard. The 8-hour CO concentration 
would be less than 6 ppm as compared to 
the 9 ppm standard. The relocated 
employee parking lot would contribute 
approximately five percent of the total 
emissions. 

(6) MITIGATION MEASURES 

The proposed landside improvements included in 
the "With Project" alternatives-improved 
terminal facilities and public and employee 
parking-would result in changing vehicular 
traffic movement and patterns in the immediate 
airport area. For the Preferred Alternative, 
(Alternative 3), the majority of employee parking 
within the terminal area shifts to a new lot 
located north of SR 518, reducing congestion and 
pollutant concentrations. 

The intersection "hot spotn analysis for carbon 
monoxide indicated that potential exceedances of 
the standards might occur with the Preferred 
Alternative (North Unit Terminal). The North 
Unit Terminal alternative would change how 
motor vehicles access the Airport. Accordingly, C 
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these changes would result in increases in motor 
vehicle traffic, and result in possible exceedances 
of the AAQS at International Boulevard (SR 99) 
and South 170th Street, and at South 160th Street. 
This added Airport-related traffic further 
contributes to these already heavily congested 
roadway intersections. 

The analysis contained in this document 
represents a worst case evaluation. Thus, the 
Port of Seattle will commit to an air monitoring 
program to determine if such current conditions 
exist on the roadway system. Based on the actual 
measurements, the probable impact of the 
proposed improvements will be evaluated. If 
such exceedances would likely occur, the Port of 
Seattle will undertake appropriate action, such as 
those identified below. 

(A) Mitieation for International Blvd. and 
South 170th Street 

The Preferred Alternative increases pollutant 
concentrations over the Do-Nothinr! 
alternative at this intersection. This is due 
primarily to changes in how airport-related 
traffic would access the Airport in the future. 

Because of the high traffic volumes and 
unacceptable level of vehicle delay, several 
improvements in this intersection could be 
undertaken to reduce air pollutant 
concentrations. The mitigation measures 
include the addition 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. These improvements would occur 
by 2010 when relief would be needed to 
substantially decrease the time vehicles idle 
at this intersection. By 2020, an additional 
lane along International Boulevard (SR 99) 
would also be added. 

Tables IV.9-7 and W.9-8 present the effect 
of these changes on carbon monoxide 
concentrations. As shown, these 
improvements would address the air quality 
and increased traffic volumes anticipated at 
this intersection. The CO concentrations 
would be below the Do-Nothing condition for 
the Preferred Alternative. 

(B) Mitieation for International Blvd. and 
South 160th Street 

The Preferred Alternative increases pollutant 
concentrations over the Do-Nothing 
alternative at this intersection. Pollutant 

concentrations at this intersection are only 
marginally higher by the year 2020 (as shown 
in Table IV.9-8, a difference of two-tenths of 
one ppm or less). 

Mitigation measures proposed would include 
adding an additional southbound left-turn 
lane (2 total); and improvements to the 
westbound right-turn lane. These 
improvements would occur by 2010. An 
additional lane along International Boulevard 
(SR 99) would be needed by 2020 to provide 
additional relief at this intersection. 

Tables W.9-7 and W.9-8 present the effect 
of these measures. As shown, the 
improvements would reduce the CO 
concentrations and would not exceed the Do- 
Nothing condition. 

(C) Additional Initiatives For Reducing 
Air Pollutants within the A i m r t  Area 

The Port of Seattle continues to support the 
air quality initiatives which have been 
enacted in the Puget Sound Region to 
improve air quality. These initiatives have 
included the growth management planning 
mandated by the Growth Management Act; 
the wood burning stove curtailment initiative 
of the 1990's; the seasonal use of 
oxygenated or reformulated fuels (between 
November 1 through March 1); and the 
InspectionlMaintenance program which 
monitors emissions and compliance with air 
quality pollution control equipment on motor 
vehicles. These measures are enforced as 
part of the USEPA's vehicular emission 
standards which require progressively more 
siringent tailpipe emission standards. 
Restrictions on commercial and residential 
outdoor burning and mandatory use of 
oxygenated fuels are measures used to 
decrease ambient CO concentrations in the 
Puget Sound Region. 

The Port of Seattle 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 singledccupancy vehicle 
access to and from the Airport. Other actions 
have addressed motor vehicle idling along the 
terminal curbfront. Airport staff rigorously 
monitor access and idling by taxi's, 
limousines, and buses within the terminal 
area. 
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The Port of Seattle has supported a trip 
reduction strategy which has several 
components: employee shuttle bus service to 
remote public and employee parking to 
reduce vehicle trips in the terminal area; 
regional light-rail transit system; limiting 
passenger drop-off and pickup, and providing 
short-term parking alternatives. 

Additional actions that could fi ther reduce 
air pollutant concentrations at Sea-Tac: 

Financial disincentives for single 
occupancy driving to the Airport 

* Raise short-term parking rates 
* Implement toll system on the 

airport roadway with lower fees for 
High Occupancy Vehicles (HOV). 

Convenience disincentivedincentives: 

* Development of remote Park'n'Fly 
operations 

* Require private autos to use third 
floor plaza instead of terminal 
curbfront 

, . * Require use of alternative fuels by 
courtesy vehicles 

Improved airport access roads that 
attract users off the area arterials [i.e.. . . 
South Access Road). 

The Port of Seattle's plans are to continue to 
explore ways in which to reduce pollutant 
levels at the Airport. 

(7) CLEAN AIR ACT CONFORMITY 

The Clean Air Act Amendments of 1990 require 
Federal agencies to ensure their actions conform 
to the appropriate State Implementation Plan 
(SIP). The SIP is a plan which provides for 
implementation, maintenance, and enforcement 
of the Ambient Air Quality Standards (AAQS), 
and includes emission limitations and control 
measures to attain and maintain the AAQS. 
Conformity is defined as demonstrating that a 
project conforms to the State Implementation 
Plan's purpose of "eliminating or reducing the 
severity and number of violations of the ambient 
air quality standards and achieving expeditious 
attainment of such standards". The determination 
of conformity is governed by the following 
principles: 

That the project will not cause or contribute 
to any new violations of any of the ambient 
air quality standards (AAQS) in the project 
area or the metropolitan area; 

C 
That the project will not increase the 
frequency or severity of any existing 
violations of any AAQS; and 

That the project will not delay timely 
attainment of the AAQS or any required 
interim emission reduction in the project 
area. 

The purpose of the air quality analysis, therefore, 
is to demonstrate that the proposed improvements 
at Sea-Tac conform to the SIP requirements for 
the Puget Sound Region. Because the Master 
Plan Update includes proposed changes to the 
airfield, landside, terminal and off-airport 
roadways, two forms of conformity have been 
addressed: Transportation and general 
conformity. Transportation conformity applies to 
all roadway and transit projects to be funded or 
approved by the Federal Highway Administration 
(FHWA) or Federal Transit Administration 
(FTA). The Port of Seattle and the FAA have 
determined that transportation conformity does 
not apply. However, if transportation conformity 
does apply, as is shown by the analysis in this 
section, all proposed airport improvements 
conform to the State Implementation Plan and 
thus transportation . conformity could be 

C 
demonstrated. 

Non-roadway transportation projects, such as the 
proposed improvements at Sea-Tac, are governed 
by the "general conformity" regulations (40 CFR 
Part 93, Subpart B). General conformity applies 
to Federal Actions occurring in areas designated 
nonattainment for any of the criteria pollutants as 
identified in Table N.9-1. The designation of 
nonattainment is based on the excvdances or 
violations of the air quality standards. As 
indicated, the Puget Sound Region has been 
designated nonattainment for carbon monoxide 
and ozone. 

The' USEPA has issued rules for determining 
general conformity of airport related projects. 
Although the conformity determination is a 
Federal responsibility, State and local air 
agencies are provided notification and their 
expertise consulted. The Federal agency must 
provide a 30-day notice of the Federal action and 
draft conformity determination to the appropriate 
USEPA Region, and Stateand local air agencies. 
The Federal agency must also make the draft 
determination available to the public to allow 
opporhmity for review and comments. This Final 
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EIS serves that purpose. All public comments on 
the draft conformity determination will be 
responded to in the FAA's Record of Decision. 
The Final Conformity determination is 
anticipated to be included in the FAA's Record of 
Decision. 

To meet the air quality criteria of conformity, the 
analysis relies on air quality modeling as 
specified in 40 CFR Section 93.158(a)(3). The 
results of the modeling effort are used to 
demonstrate whether the Federal action will 
cause or contribute to a violation of the AAQS or 
delay the timely attainment of a standard. As 
indicated in this section, an emissions inventory 
and dispersion analysis were performed for the 
proposed improvements at Sea-Tac. The results 
of the dispersion analysis indicate that, with 
mitigation, the proposed improvements would not 
result in any new exceedances, nor increase the 
frequency or severity of any existing violations of 
the ambient air quality standards for carbon 
monoxide (CO) or nitrogen dioxide (NO2) at any 
modeled receptor locations. The addition of the 
proposed Federal action to the existing conditions 
results in fewer emissions than for the Do- 
Nothine condition. therebv demonstratine 
confonhty with the state's S~ by not increasini 
emissions with respect to the baseline condition. 

Therefore, it has been demonstrated, by USEPA 
standards, that the Federal action for proposed 
improvements at Sea-Tac conform to the 
applicable SIP for the Puget Sound Region. This 
conclusion of a positive general conformity 
determination for the Federal action planned at 
Sea-Tac fulfills the FAA's obligation and 
responsibility under 40 CFR Part 93, Subpart B. 
This General Conformity Determination has been 
prepared as specified in Section 176(c)[42 USC 
7506~1 of the Clean Air Act Amendments of 
1990. The determination has been made in 
accordance with the final rule of the U.S. ~ - - ~  

Environmental Protection ~ ~ e n c ~  (EPA), 
"Determinine Conformitv of General Federal - ~ ~ - - ~  

Actions to "state or f de ra l   milek ken tat ion 
Plans" as published in the Federal Register on 
November 30,1993. The final rule (40 CFR Part 
93, Subpart B) was effective January 31, 1994. 

Public notices announcing the availability of the 
draft conformitv determination are beina 
published in fbur local newspapers (PoG 
Intelliaencer. Seattle Times, Tacoma News 
~r ibu&, and Highline Times) concurrent with 
issuance of this Final EIS. It is anticipated that 
the final conformity determination and 
commitments for mitigation will be included in 
the FAA's Record of Decision (ROD). 

The Clean Air Act Amendments of 1990 require 
Federal agencies to ensure their actions conform 
to the appropriate State Implementation Plan 
(SIP). Therefore, mitigation measures must be 
identified and the process and schedule for 
implementation and enforcement described. 
Sponsors of airport projects murt provide written 
commitments to any mitigation plans. See 
Appendir R (R-10-51). 

(8) AIR CERTIFICATION 

49 USC 47106(c)(l)(B) requires that Airport 
Improvement Program applications for airport 
projects involving the location of a new runway 
may not be approved unless the Chief Executive 
Officer of the state in which the project is 
located, or the appropriate state official certifies 
in writing that there is "reasonable assurance" 
that the project will be located, designed, 
constructed, and operated in compliance with 
applicable air quality standards (the AAQS). 
Therefore, certification from Washington State's 
Governor's Office is required indicating that the 
proposed project will comply with all applicable 
air quality standards. Certification is issued in 
the form of a Governor's Air Quality Certificate. 

It is anticipated that the Governor's Certificate 
will be issued before completion of the FAA's 
Record of Decision. 
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TABLE IV.9-1 

Seattle - Tacoma International Airport 
Environmental Impact Statement 

AMBIENT AIR QUALITY STANDARDS 

WASHIPI'CTON I PUCET SOUND 
STATE I REGION 

8 Hour Average 

Annual Arithmetic ~ v e . ~  

Annual Averagee 
30 Day Average 
24 Hour Average 

ppm = parts per million . 
pdm3 =micrograms per cubic meter 
A n n 4  Quarter and 30 Day standards never to be exceeded; shorter term standards not to be exceeded more than once per year 
unless noted. 
N/A -Not Applicable 

0.12 ppm 1 0.12 ppm 
I 

0.02 ppm 0.02 ppm 
0.04 ppm 

0.10 ppm' 0.10 ppme 

0.25 ppm 025 ppm 
0.40 ma 

I 

a Not to be exceeded more than once a year. 
b. Standard anained when the expected annual arithmetic man concentrations is less than or equal to 50&m3. 
c. Standard anained when the expected number of days per calendar year with a 24 hour average concentration above I50 

udm3is wual to or less than one. 
6 standard ahained when expected number of days per calendar year with maWimum hourly average concentration above 0.12 

ppm is qua1 to or less than one. 
e. Never to be exceeded. 
t Not to be exceeded more than twice in seven consecutive days 
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Table IV.9-2 

? Seaitle-Tacoma International Airport 
Enviromnmtal Impact Statement 

AIR- EMISSIONS INVENTORY 

- 
l VOC 

I N 0 2  

n c o  

11 Non-highwq mobileprojectiom for 1995, Emissions Imntory fwCmbon Momride mtdPrr~sors  of (hone for King, 
Pierce OndSnohomish CoMlics, Washingtan S m ,  hget Sound Au Pdlution Control Ageucy, Sepamkr, 1994. 

a Includes m i t i ,  mnnmcial, gaxral aviation, and c ~ m m u t a  siraaA for ScsttloTscoma ln t snat id  Airpofi. 

Note: Altcmative 3 is the Prcfcmd Altanativc. 
Note: Volatile Organic Compounds (VOC's) arc non-mcthane organic compounds that rra* with NO2 and sunlight a fona 

orme. 
Source: Landnun & Bmvn, using the EDMS Vmion 944 
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Table IV.9-3 

Seattle-Tacoma International A i i r t  
Environmental Impact Statement 

EXISTING CONDITIONS (1994) 
REFINED DISPERSION ANALYSIS 

I-BOW CARBON MONOXtDE(C8) 

I1 

Ib 

I4 

11 

f - 1 

6 

4 

2 . 

I 13 u SA IOA e r l s a  lua 
IY(L But W"t 

Receptors: 1 = TerminalSouth; 13 = T a m i d  Hotel; 4A Highline Nursetie; 5A = ScaTac Reservoir, 9A = Sea-Tsc Industrial Park; 10A 
= DcsMoincs Creek Park Ex. 154th = Existing South 154th Street; 188th East = South 188th Stm% East Receptor, 188th West 
= South 188th Street, West Receptor. Receptor locations arc shown on Exhibit IV.9-I. 

Source: Landrum & Bmwn, Inc., using EDMS Vmion 944 

AAQS: 1-hour CO 1 3  5ppm; 8-hour CO = 9 ppm; NOz= 0.053 ppm 
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Table IV.9-4 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

I-HOUR CARBON MONOXIDE (CO) 
REFINED DISPERSION ANALYSIS 

Receptors: ItTcrminal-South; 13=Terminal Hotel; 4A=Hi@e Nurseries; SA-TBC Reservoir, 9 A - M a c  Industrial 
Pa&, IOA=DtJMoines Creek Park; ExJFu. 1S4th--Existing vs. Future South 154th Strict; 188th Eas1=Soutb 188th 
Stnet, East Receptor, 188th WeSouth  188th Stnd, West Reapmr, Ref. Alt Tam.=Roposed North Unit 
Terminal. Rcceptor Locations am shown on Exbibit N.9-1. 

Note: AAQS = 35.0 ppm 
Backgmund = 5.0 ppm 

\ 

1 Source: Landrum & Brown, Inc., using EDMS Version 944 
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Table IV.9-5 

Seanle-Tacoma International Anport 
Environmental Impact Statement 

8-HOUR CARBON MONOXlDE (CO) 
REFINED DISPERSION ANALYSIS 

I 

l=Taminal-South; 13=Terminal Hotel; 4A=Highline Nurseries; 5A=SeaTac R-oir, 9ATka-Tac Industrial 
Park; lOA=DesMoines Creek Park; ExlFu. 154th=Existing vs. Future South 154th S m  188th East=South 188th 
Street, East Receptor, 188th WeskSouth 188th Street, West Receptor, Ref. Alt Tcrm=Roposed North Unit 
Terminal. Receptor Locations are shown on Exhibit N.9-1. 

Note: AAQS = 9.0 ppm 
Background = 3.5 ppm 

Source: Landrum & Brown, Inc., using EDMS Version 944 
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Table IV.9-6 

Seattle-Tmma Intemational Auport 
Enviromnental Impact Statement 

NITROGEN DIOXIDE (Nw 
REFINED DISPERSION ANALYSIS 

I u u Y M Y* *am us- - 

Receptors: l=Tmninal-South, 13=Tenninal Hotel; 4A=Highline Nurseries; 5A-ScaTac Reservoir, 9A-Sea-Tac Industrial 
Park; lOA=DesMoines Creek Park; ExJFu. 154ttFExisting vs. Future South 154th S W ,  188th East=South 188th 
S a d ,  East R e p t o r ,  188th Wat=South 188th Stnd, West Receptor, Ref. Alt Tcnm=Roposed North Unit 
Terminal. Receptor Locations arc shown on Exhibit N.9-1. 

Note: AAQS d.053 ppm 
Background = 0.02 ppm 

Source: Landrum & Bmm. Inc., using EDMS Vcssion 944 
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Table IV.9-7 

Seattle-Tacoma International Airport 
Final Environmental Impact Statement 

INTERSECTION DISPERSION ANALYSIS 
I-HOUR CARBON MONOXIDE (CO) WITH BACKGROUND  LEVEL^ . - ~ - - - - . -- 

S R 9 9  a n d  1 8 8 t h  S t r e e t  intersect lo^ 

L I 
S P 9 9  a n d  2 0 0 t h  S t r e e t  I m t e r r e c t i o m  1 

S R 9 9  a n d  1 6 0 t h  S t r e e t  I n t e r s e c t i o n  

, ~ ~ ~ -  

Note. AAQS=Ambient Air @ity Standards (~-HOW CO.35 ppm) 
lntawnions modeled are show on Exhibit N.9-2. 

UBackgmund level - 5.0 ppm 
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Table IV.9-8 
Seattle-Tacoma Intemational A ' i  

Final Environmental Impact Statement 

INTERSECTION DISPERSION ANALYSI3 
%HOUR CARBON MONOXIDE (CO) WlTH BACKGROUND LEVELS 

I I S R 9 9  a n d  1 8 8 t h  S t r e e t  I n t e r s e c t i o n  

I 

S R 9 9  8 9 1  1 7 0 t h  S t r e e t  l m t e r r e c t i o m  

2 4 I D .  R . t b i . s  

a I m w  I l b  r . .  j . . 1  

I a 
I S  

P 
9 

6 

3 I . , 
E r i s t i m g  I a 1 a 

S R  9 9  8 n d  1 6 0 t h  S t r e e t  l m t e r r e c t i o m  
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CHAPTER IV, SECTION 10 

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 (the "With Projectw 
alternatives) would include earthwork and the 
addition of impervious land surface area. These 
factors would decrease the amount of rainfall 
infiltrating the soil . and increase stormwater 
runoff flow rates and volumes. Unmiti~ted, 
these changes in hydrology could cause 
downstream flooding. channel erosion, and 
degraded in-stream habitat. Detailed hydrologic 
modeling of the Airport and its surrounding 
watersheds was performed to quantify the 
magnitude of downstream impacts and to 
determine appropriate mitigation strategies. 

Preliminary estimates indicated that 61 acre-feet 
of new on-site detention storage volume would 
be required for proposed developed areas 
draining to Miller Creek, and 31 am-feet of 
storage would be required for areas draining to 
Des Moines Creek. These detention volumes 
would attenuate peak runoff rates from the 
Airport to provide protection from downstream 
flooding for storms having up to a 100-year 
return period. New impervious areas would 
increase annual runoff volumes to lower 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 through 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. Stormwater 
infiltration also would recharge shallow 
groundwater. In both creeks, low and median 
flow rates would be largely unaffected 
throughout the year. and high flows would 
increase slightly, most likely with no adverse 
impacts on stream channel characteristics. 

Although Miller and Des Moines Creeks 
occasionally violate Class AA (extraordinary) 
water quality standards for selected parameters 
during storm flow conditions, water quality 
generally appears to be good. Some shallow and 
perched groundwater has been contaminated by 
leaking fuel distribution systems and 
underground storage tanks at the Airport. Other 
shallow, perched groundwater is assumed to be 

good quality. Deeper, regional groundwater 
resources used as drinking water are excellent 
quality and have no history of detectable levels of 
pollution. 

Although pollutant loading would increase 
somewhat because of greater amounts of 
stormwater runoff associated with the "With 
Proiect" alternatives, compliance with mitigation 
reqbircments would be 'expected to prevent 
significant pollution or degradation of surface - 
an-d groundwater resources. 

(I) METHODOLOGY 

The objectives of this analysis were to 
characterize existing hydrologic conditions in 
downstream systems, to evaluate hydrologic 
impacts. and to determine appropriate mitigation. 
HSP-F1' Version 10.0. a continuous simulation 
hydrologic model, was used to model the 
hydrology of the Airport. Miller Creek, and Des 
Moines Creek?' Data included in this document 
were generated as part of the modeling analysis 
contained in Appendix G. 

The HSP-F model for Miller Creek was based on 
an earlier HSP-F model of the entire watershed 
developed for King County to use to evaluate the 
Lake Reba Detention facility for stormwater 
control.2 .Flood frequency estimates from this 
earlier model were subsequently used in FEMA 
floodplain studies for Miller Creek.* For this 
analysis, the previously developed HSP-F model 
was upgraded with stream channel characteristics 
data from the F%MA studies and calibrated with 
five years of stream flow data (July 1989 to June 
1994) collected by King County Surface Water 
Management Division from gages at the Lake 

1' User hfmual for Release 10, Hydrologic Simulation 
Proermn - FORTRANIfISP-F). Environmrnkd 
proiccrion ~gency ,  1993. .. 
HSP-F Hydrologic Modeling Analysis For Sea-Tac 
Airport M m r  P h  Update EIS, Montgomery Water 
Group. 1995. (cumntly in Preliminary Draft version) 
Miller Creek Regional Stomwater Detention FmMIities 
Design Hydrologic Modeling. Northwest Hydraulics 
Consultants, 1990. 
Miller Creek Nonnandy Park. Washingtron Limited 
hfap Maintenance Study, Northwest Hydraulics 
Consulm1s. 199 1. 
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Reba Detention facility and lower Miller Creek 
(as shown in Exhibit N.10-I). 

The HSP-F model for Des Moines Creek was 
based on recent hydrologic studies including a 
hydrologic model developed for the 1994 SASA 
EIS and another model used to design Tyee 
Pond2 Data from the Des Moines Creek 
Watershed Plane also were used in developing 
the HSP-F model. The Des Moines Creek model 
was extended downstream to South 208th Street 
and calibrated with five years of stream flow 
data (October 1989 to July 1994) collected by 
King County Surface Water Management 
Division at the inlet to Tyee Pond (Exhibit 
N.10-1). 

Hydrologic simulations were based on 47 years 
of hourly precipitation records collected at the 
Airport from 1947 through 1994. The 
simulations focused on the operational impacts of 
the proposed Master Plan Update alternatives. 

Representative locations along Miller Creek and 
Des Moines Creek were selected to evaluate the 
altematives. Three locations were evaluated 
along Miller Creek, including below the Lake 
Reba Detention facility (Location A in Exhibit 
N.lO-1),' at First Avenue S. (Location B), and 
near the mouth of the creek (Location C). Two 
locations were evaluated along Des Moines 
Creek, including below the confluence of the east 
and west branches (Location D) and at South 
208th Street (Location E). Both Miller Creek and 
Des Moines Creek were simulated for a 47-year 
period. At each location, hydrologic parameters 
including flood frequencies, annual flow 
duration, annual runoff volumes, and flow 
exceedance characteristics as is listed in Table 
N.lO-1 were summarized and evaluated. 

A flood frequency analysis for existing 
conditions was done to characterize the peak flow 
rates in the creeks, which then served as a basis 
for determining the adequacy of the prescribed 
stormwater management facilities in attenuating 
peak flow rates under Alternative 2. 3. or 4. For 
the flood frequency analysis, various return 
periods for the peak flows were considered, 
including 100-year. 10-year. 2-year. and 1.11- 
year periods. Peak flows for each of these return 
periods have a probability of occurring, during 

2 h u h  Aviarion Support Area Final Environmental 
lmpacr Smemen~ Port of Seattle, 1994 
TR-20 Model Files for Des Moines Creek Pond C ( n e e  
Pond). King County Surface W w  Management 
Division. 1989. 

any given year, of 1 percent, 10 percent, 50 
percent, and 90 percent, respectively. The 100- 
year and 10-year return periods are 

. C 
conventionally used to evaluate flooding 
potential, while 2-year and 1.11-year return 
periods are most commonly used to evaluate 
stream channel erosion and sedimentation 
potential. Comparing flow durations and annual 
runoff volumes of Alternatives 2 through 4 
against those of Alternative 1 provided an 
indication of stream channel erosion potential. 
Differences in annual runoff volumes among the 
altematives also were calculated to evaluate 
changes in recharge to shallow groundwater. 

Determining flow exceedance characteristics for 
the altematives allowed a comparison of average 
flow rates during different seasons of the year 
when habitat requirements for aquatic species 
may vary. For purposes of this analysis, low, 
median, and high flow rates were evaluated 
during different seasons of the year representing 
90, 50, and 10 percent flow exceedance levels, 
respectively. 

Analysis of water resources in the Miller and Des 
Moines Creek basins was based on review of 
existing data. Potential impacts of each 
alternative on surface and groundwater resources 
were assessed by comparing estimates of 
pollutant loads in stormwater runoff for each 
alternative with existing water quality, state 

C. 
water quality standards, and other relevant water 
quality criteria, and known pollutant 
characteristics (e.g., fate, transport, and toxicity). 
In addition, required and practicable mitigation 
measures are discussed. 

(2) EXISTING CONDITIONS 

The following paragraphs summarhe the existing 
surface water and ground water quality. 

(A) Hvdrologv 

Miller Creek watershed has a total basin area 
of 5,183 acres as is listed in Table N.10-2. 
The watershed has about 1,224 acres of 
effective impervious land area with 60 
impervious acres at the Airport. Des Moines 
Creek watenhed has a total basin area of 
3,585 acres. Des Moines Creek watenhed 
has about 1.202 acres of effective impervious 
area with 369 impervious acres at the 
Airport. 

The primary land uses in the watersheds are 
residential and commercial. Approximately C 
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62 percent of the land use in the Miller Creek 
basin is residential, 14 percent is commercial 
(non-Airport), and 4 percent is Airport. 
Approximately 29 percent of the land use in 
the Des Moines Creek basin is residential, 23 
percent is commercial (non-Airport), and 27 
percent is Airport. Both Miller Creek and 
Des Moines Creek watersheds are urbanized 
and exhibit "flashy" stream flow 
characteristics associated with developed 
basins. Storm flow rates measured in the 
creeks at the established gage stations, as 
well as those modeled, generally showed 
rapid flow rate increases in response to 
rainfall and rapid decreases at the cessation 
of storms. Between 1987 and 1991. King 
County Surface Water Management Division 
received drainage and flooding complaints in 
the Miller Creek watershed. some of which 
were floodin and erosion problems along 
Miller Creek. 5 
Flood frequencies under existing conditions 
were computed by using 47 yean of 
hydrologic simulation for Locations .A. B. 
and C along Miller Creek and Locations D 
and E along Des Moines Creek (as shown in 
Exhibit IV.lO-1). The 100-year flow rates in 
Miller Creek, for instance, ranged from 171 
cubic feet per second (cfs) below the Lake 
Reba Detention facility to 468 cfs at the 
mouth (Table N.lO-4). The 2-year flow 
rates ranged from 80 cfs below the Lake 
Reba Detention facility to 173 cfs at the 
mouth. The 100-year flow rates in Des 
Moines Creek were estimated to be 232 cfs 
below the confluences of the east and west 
branches and 280 cfs at South 208th Street, 
while the 2-year flow rates at these locations 
were 103 cfs and 112 cfs. respectively (Table 
IV.10-5). 

Average seasonal flow rates were computed 
for existing conditions to illustrate the range 
that occurs throughout the year. Low, 
median, and high flow rates were calculated 
for Location B along Miller Creek and for 
Location D along Des Moines .Creek 
(Exhibits N.lO-2 and IV.10-3). Stream 
flow rates are highest from October through 
April, coinciding with the wet season. Flows 
in the streams typically reach their lowest 
rates between May and September. Similar 
seasonal flow characteristics were found at 

Locations A, C, and E and are listed in 
Appendix G. 

(B) Surface Water Quality 

Surface water resources within the vicinity of 
the Airport are shown in Exhibit IV.104. 
Portions of three drainage basins are within 
the vicinity of the Airpart: the Lower Green 
River basin, the Miller Creek basin, and the 
Des Moines Creek basin. Presently, minimal 
runoff from the Airport drains to the Lower 
Green River basin. Approximately 19% of 
the existing Airport surface area is in the 
Miller Creek basin, 'and approximately 81% 
is in the Des Moines Creek basin, with 
portions from each basin going to the 
Industrial Wastewater System (IWS). 

The Miller and Des Moines Creek basins 
exhibit similar drainage patterns, topographic 
characteristics, and land uses. Drainage from 
both basins flows to Puget Sound. Several 
tributaries, lakes, and wetlands are associated 
with each of these drainages. The Seattle- 
Tacoma International Airport coven an 
estimated 5 percent of the Miller Creek basin 
and 30 percent of the Des Moines Creek 
basin. 

. - 
Miller Creek and Des Moines Creek and their -.. . , . 
tributaries are classified bv the Washinmon . . 
Department of ~ c o l o ~ ~ .  as Class -AA . : 
(extraordinary) watersap Surface waters are -. . . . 
classified on the basis of both present and .- . 
potential water uses. Classes range from 
Class AA (extraordinary) to Class C (fair). . 
Although Miller and Des Moines Creeks are 
classified as Class AA (extraordinary) 
waters, they oresentlv fail to meet some of 
the state water quahy standards listed in 
Table IV.lO-6. 

Water quality degradation in Miller and Des 
Moines Creeks and their tributaries is 
characteristic of pollutants commonly found 
in urban stormwater runoff. Such pollutants, 
including nutrients, organics (e.g., oil and 
grease), metals, fecal colifotm bacteria, and 
suspended solids, have contributed to 
occasional violations of Class AA water 
quality standards and federal water quality 
criteria in these basins. Miller and Des 
Moines Creek storm flow monitoring data 

3 1' Drainage Complaints Information for 
MilIer/Snlmon/SroIa Basin Planning Arc4 King 
Comty Suface Water Management Division. 1992. 

8' Washington Administrcrtivc, Codc - Water Quality 
Sta&rds for the Surfarc Waren of rhc State of 
Washington. WAC 173-201A. November 25.1992. 

- - 
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indicate that state Class AA water quality 
standards are occasionally violated for pH, 
dissolved oxygen, and ammonia (as shown in 
Table IV.lO-3). In addition, these data 
indicate that fecal coliform bacteria numbers 
frequently exceed state water quality 
standards. Potential sources of fecal coliform 
bacteria include failing septic systems in 
residential areas near Miller and Des Moines 
Creeks. Total phosphorus levels observed in 
storm flow samples often exceed the U.S. 
Environmental Protection Agency total 
phosphorus criterion of 100 pa, which is 
recommended to revent nuisance algal 
growths in streamsB Except for occasional 
contributions of glycol and ammonia 
following deicing events and elevated copper 
and zinc, pollutant concentrations observed 
in airport stormwater runoff are comparable 
to storm flow monitoring data results 
collected from locations upstream and 
downstream of the Airport in both basins. 
These data appear to indicate that pollutant 
sources in both basins are widespread and not 
limited to the Airport. Runoff from portions 
of state highways 509. 518 and 99 within 
these drainage basins are likely major 
contributors to elevated levels of metals and 
suspended solids in Miller and Des Moines 
Creeks@ 

National and local (Bellevue, Washington) 
studies of urban runoff have shown that 
copper, lead, and zinc are generally the most 
common and abundant metals in urban 
runoff.U1 The US. Environmental Protection 
Agency has determined that most metals in 
stormwater runoff are associated with or 
bound to suspended solids and, thus, 
generally are not available to aquatic l i e  as 
potential toxicants. Approximately 40 

Toward a Cleaner Aquatic Environment. KM. 
MacKenthun, U.S. Environmental Protection Agency, 
Washington. D.C 1973 (As cited by U.S. EPA 1986) 
Personal ~ communication with David Masters, King 
County Surface Walu Management Division, March 
22.1995 
Toxicants in Urban Runoff. Galvin. D.V. and R.K. 
hloon, Municipality of Metropolitan Seattle, Seattle, 
WA. 1982 B e h  Urban Run@ Program Summary 
Repon Piti, R and P Bissonneac. City of Bellevue, 
Storm and Surface Wam Utility, Bellewe, WA. 1984. 
Effects of Seattle Area Highway Stormwater Runoff on 
Aquatic Bwur Highway Runoff Water Quality Report 
No. 11. Pomle.GJ.. B.W. Mar, R.R. Homer, and E.B. 
Welch. Department of Civil Engineering. University of 
Washington. Seanle. WA. 1982. Resulu of the 
Notionwide Urban Runoff Program, Volume 1 -final 
Repon. Water Planning Division, U.S. Environmental 
Protection Agency. Washington. D.C 1983. 

percent or more of the total copper and zinc 
in stormwater runoff may be in dissolved 
forms.Ut Therefore they can be taken up by 

C 
aquatic life through water, plants, and other 
animals ingested. Copper, zinc, and lead are 
generally the metals of most concern in urban 
stormwater runoff. 

Urban and Airport stormwater runoff 
contribute to elevated levels of pollutants in 
Miller and Des Moines Creeks during storms. 
Many of these pollutants (e.g., organics and 
metals) are bound to suspended solids that 
pass rapidly through the systems and are 
deposited in the sediments of receiving 
waters, including Puget Sound. 
Consequently. concentrations of these solids- 
bound pollutants in streams quickly diminish 
as storm events pass and base flow conditions 
return.u 

Existing pollutant loading contributions to 
Miller and Des Moines Creeks have been 
estimated for the Airport, the remainder of 
the basins, and the total basin. The relative 
pollutant contribution from Airport 
stormwater runoff was compared to total 
pollutant loading in each basin.. Pollutant 
loadings for seven pollutants (TSS, BOD, TP, 
copper, lead, zinc, and oil and grease) in 
Airport stormwater runoff have been 
estimated based on water quality monitoring 

C 
data. Pollutant loadings from the Airport 
may be over-estimated as stormwater samples 
were collected on the front end of storm 
events when ~ollutants concentrations 
appeared to be -higher compare to the 
remainder of the storm flow event14 

Annual pollutant loadings were estimated for 
these pollutants for the remainder of the 
Miller and Des Moines Creek basins by 
multiplying a range of established low and 
high loading rates for different land uses 
(e.g., open space, commercial, residential) by 
the appropriate land use areas. Total 
pollutant loadings were then calculated by 
adding Airport contributions to the remainder 

U' Resulrr of the Natbawide U r h  Runoff Progrom. 
Volume I -final Repon. Water Planning Division, U.S. 
Environmental ProWon Agency, Washington, D.C. 
1983. 

J.2 Taricants in Urban R w f i  Galvin, D.V. Pages 176- 
210 in R. Seabloom and G. Plews, eds. Proceedings of 
the Northwest Nonpoint Source Pollution Conference. 
Washington Depanment of Social and Health Services, 
Olympia, WA. 1987. 
Seattle Tacoma lruernational Airport S~onnwater 
Pollution Prevention Plan, Port of Seanle, JuncJ99S. C 
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of these basins (Table IV.lO-7). All 
pollutant loading rates used were based on 
data collected in Pacific Northwest region 
(i.e., Portland, Seattle, King County) studies. 
Therefore, it is expected that actual pollutant 
loading rates would be accurately represented 
by the estimated loadings and actual loading 
rates would likely fall somewhere in between 
the low and high loading estimates. Based on 
estimated loading rates, the Airport 
contributes about 2 to 39% of the total TSS, 
BOD, TP, copper, lead, zinc, and oil and 
grease pollutant loads in the Des Moines 
Creek basin and between less than 1 and 4% 
of the total loading for these pollutants in the 
Miller Creek basin. 

The percent contribution of Airport 
stormwater runoff to total annual pollutant 
loading varies for the different parameters, 
depending on the loading rate used for 
estimating loadings from the remainder of the 
Miller and Des Moines Creek basins. Using 
the lower loading rates for the different land 
uses, the Airport contributes a higher 
percentage of the total pollutant loading. 
Using the higher loading rates, the Airport 
contributes a lower percentage of the total 
pollutant loading. The relative contributions 
of these pollutants to the total pollutant 
loadings in each basin is generally lower than 
the percent of each basin that the Airport 
covers (i.e., 30% of the Des Moines Creek 
basin and 5% of the Miller Creek basin). The 
only exception being that the Airport could 
contribute as much as  39% of the total copper 
loading in the Des Moines Creek basin based 
on estimated total copper loadings using the 
lower loading rate for the appropriate land 
uses in the remainder of the basin. A 
majority of the total pollutant loads for these 
seven pollutants comes from stormwater 
runoff from other urbanized areas within each 
basin. Estimated contributions from the 
Airport to the total pollutant loadings for 
these pollutants supports the statements that 
Airport runoff is generally comparable or 
cleaner than stormwater runoff from other 
urban areas in these basins for these 
pollutants and that sources of pollutants to 
the creeks are widespread in these basins. 

The Annual Stomater  Monitoring 
Summmy Report u' also indicates that 
Airport stormwater runoff is generally 

B' A n m l  Stormwater Monitoring Summary Report, Port 
of Seattle, August 1995. 

cleaner or comparable to urban runoff for 
TSS, BOD, TP, total copper, total lead, total 
zinc, and oil and grease. I t  should be noted; 
however, that based on limited Airport 
stormwater monitoring for dissolved metals 
(i.e., copper, lead, and zinc), a majority of the 
copper and zinc appears to be in dissolved 
ionic forms. Therefore, the Airport may 
contribute to a higher percentage of the total 
dissolved copper and zinc pollutant loadings 
in Miller and Des Moines Creeks. This is 
important because dissolved metals are more 
toxic to aquatic biota. The stream monitoring 
study of Miller and Des Moines Creeks being 
conducted by the Port of Seattle this winter 
(1995-1996) at selected locations upstream 
and downstream of Airport stormwater 
discharges of the receiving waters is expected 
to determine toxicity of A i i r t  stormwater 
runoff and creek water quality. 

Other pollutants sometimes found in Airport 
stormwater runoff include ethylene and 
propylene glycol, potassium acetate, and 
ammonia. Ethylene and propylene glycol are 
presently used in the deicing of aircraft, and 
urea and potassium acetate are used to de-ice 
runways and taxiways at Sea-Tac Airport. In 
general, deicing of large numbers of aircraft 

. occurs infrequently; however, deicing of 
some aircraft (MD-80) occurs fnquently. 
Anti-icing of runways and taxiways occurs 
infrequently during snow storms or when 
water is present on runways and taxiways and 
temperatures are at or below kezing. As a 
result, relatively small quantities of these 
substances are used annually during Airport 
operations compared to other large airports. 
In 1991, an estimated 115,000 gallons of 
deicing fluid were used at Sea-Tac ~irportw.  
All of the aircraft deicing areas drain to the 
Industrial Wastewater System (IWS). 
Runways and taxiways drain to a separate 
storm drainage system. Some glycols and 
ammonia (from degradation of urea) have 
been observed in stormwater runoff. 

Most of the glycols !?om aircraft deicing are 
collected and conveyed to the IWS and 
treated by the IWS treatment plant before 
being discharged to a sewer line that carries 
effluent to the Midway Sewer Treatment 

Dr@ S e i T  A r t  Comprehentiw Stomater  and 
Industrial Jf'artewater PIax Task 4 Report- De-icing 
FIuids Hading Practices, prepared by KCM, Inc. for 
the Port of Seattle. 1994. 
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Plant. Glycols have been observed in four of 
seven monitored stormwater outfalls. Glycol 
concentrations monitored in Airport 
stormwater runoff are generally two orders of 
magnitude below levels reported to have 
acute toxic effects on salmonids. Levels of 
glycols in Ai ort stormwater runoff samples fR have ranged om below analytical limits of 
detection (4 m&) to 479 mgW1. 
Although unlikely, gjycol levels in 
stormwater runoff, wh~ch contribute to 
biochemical oxygen demand, may contribute 
to reductions in dissolved oxygen and chronic 
effects on aquatic biota (e.g., reduced growth 
or increased susceptibility to disease). 

Ammonia (from the degradation of urea used 
in runway anti-icing) levels observed in 
Airport stormwater runoff occasionally 
exceed both Class AA acute and chronic 
toxicity standards. Ammonia levels (from 
degradation of urea) in stormwater runoff 
samples have ranged from below limits of 
detection (4.01 m a )  to 13.1 m g L  
Elevated levels of glycols and ammonia in 
Airport stormwater runoff may contribute to 
adverse impacts on the biota of receiving 
waters. 

Some heavy metals, particularly copper, lead, 
and zinc appear to violate both chronic and 
acute toxicity standards for aquatic life. 
Because metals data are reported as total 
metals and state water quality standards are 
based on dissolved ionic forms, it is uncertain 
whether or not chronic and acute toxicity 
standards for these metals are occasionally 
violated. State water quality standards (not 
shown in Table IV.10-2) govern dissolved 
metals and vary depending on receiving 
water hardness. 

Water & l i t y  data available for Miller and 
Des Moines Creeks indicate that water 
quality has been degraded by urbanization 
and pollutant loading from urban stormwater 
runoff. Although Miller and Des Moines 
Creek monitoring data show that pollutants in 
storm flow and base flow occasionally 
violate selected Class AA water quality 
standards, water quality generally appears to 
be good, as indicated by the presence of 
resident and anadromous salmonid 
populations (e.g.. trout and salmon). 

Sronmvmer Pollution Prevention Plan, Port of Seattle. 
Junc 1995. 

Salmonids, which require cold, clean water, 
generally are indicators of good water 
quality. Even though base flow water quality 
may be considerably better than storm flow 
water quality, limited base flow data for 
conventional parameters on Miller Creek 
indicate that temperature, dissolved oxygen, 
and pH infrequently violate state water 
quality standards.u These base flow data 
also indicate that numbers of fecal coliform 
bacteria frequently exceed the Class AA 
water quality standard. Violations of these 
parameters are not necessarily an indication 
of the presence of toxic concentrations of 
pollutants or poor water quality. Although 
no base flow data are available for Des 
Moines Creek, it appears likely that Des 
Moines Creek base flow water quality is 
similar to that of Miller Creek, since no 
permitted industrial discharges are present 
and because Des Moines Creek has similar 
drainage area, watershed, and land use 
characteristics. 

Historically, fuels spills from the Airport 
have had a significant adverse impact on 
water quality in Des Moines Creek. Three 
fuel spills to Des Moines Creek have been 
reported since 1973. Each of these spills 
resulted in the mortality of fish and aquatic 
life in Des Moines Creek.& In 1973, an 
uncertain quantity of fie1 was spilled into 

C 
Des Moines Creek. The cause of this first 
spill was not reported. The 1985 and 1986 
spills, which occurred at the Olympic tank 
farm and the Northwest tank f m ,  
respectively, were caused by problems with 
the stormwater drainage and containment 
systems at those facilities. The spill at the 
Olympic tank farm occurred when a valve on 
a stormwater discharge l i e  was 
inadvertently left open, permitting the spilled 
fuel to discharge to Des Moines Creek. All 
stormwater is now retained within the spill 
containment berms and pumped to the 
Industrial Wastewater System. Spills at the 
Northwest tank farm resulted from a 
mechanical failure. Spill containment 
systems at the Northwest tank farm have 

u' Pmnal communications with Tim Yoken. Recess 
Supervisor. Southwest Suburban Sewer District, on 
August 11.1994. 
South Avia~wn Suppon Area Final Environmental 
Impact Slotemnr. Port of Seattle, Seaale. WA. 1991. 
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been improved to contain potential future 
spi1ls.m 

The IWS is a separate conveyance system 
that collects and conveys wastewater h m  
airport operations in the cargo, hangar, and 
gate areas, including deicing wastewater, to 
three IWS lagoons and- a dissolved air 
flotation treatment facility in the southwest 
comer of the Airport. Collected wastewater, 
which includes glycols, is treated at the IWS 
treatment plant to meet NPDES permit 
eftluent limits before being discharged to an 
18-inch line that goes to the Midway Sewer 
Treatment Plant and then to a deep water 
outfall in Puget Sound. The Port of Seattle is 
presently in negotiations to settle a notice of 
intent to sue for alleged violations of the 
NPDES permit discharge limits for the IWS 
eftluent 

(C) Groundwater Ouality 

The Airport lies on the Des Moines Drift 
Plain, which is the topographic area between 
Puget Sound and the Duwamish Valley. 
Three distinct groundwater aquifers (shallow, 
intermediate, and deep) have been identified 
in the Des Moines Drift Plain. Shallow, 
intermediate, and deep groundwater are 
separated by low-permeability silt and clay 
layers within the drift plain. In addition, in 
some locations groundwater is perched in 
depressions located on top of relatively 
impervious glacial till material and beneath 
the thin mantle of Alderwood and Everett 
gravelly sandy loam soils common in this 
region (see Chapter IV. Section 19). Perched 
groundwater is often found within 5 to 15 
feet of the ground surface during the wetter 
months (October through March) but 
generally recede during drier months. 
Perched groundwater may appear on the 
surface as hillslope seeps, but is not likely a 
significant contributor to base flow 
conditions in Puget Lowland streams such as 
Miller and Des Moines Creeks. Perched 
groundwater zones are discontinuous. 
Although no comprehensive surveys or 
mapping of shallow, perched groundwater 
has been done in the vicinity of the Airport, 
the presence of Alderwoad and Everett series 
soils and seeps around Miller and Des 
Moines Creeks and associated wetlands is an 
indicator of their presence. The availability 

3 Stormwater Poflution Prevention Plan. Porl of Seanle. 
Seattle. WA. June. 1995. 

of perched groundwater is typically too 
limited for use as a drinking water supply. 
There is no known use of this groundwater as 
a source of drinking water in the Airport 
vicinity. and its quality is unknown though 
assumed to be generally good. Some specific 
areas of perched shallow groundwater 
beneath the Airport is contaminated by 
aviation fuel.2' 

In addition to perched groundwater, shallow, 
intermediate. and deeper regional aquifers 
underlie the Airport. Based on recent 
geotechnical investigations in potential 
borrow site areas to the north and south of the 
Airport, an uppermost aquifer is located 
about 30-100 feet beneath the surface at an 
elevation of about 300 feet above sea level. 
This upper level aquifer (also called advance 
outwash or shallow aquifer), which has been 
contaminated in five locations from leaking 
jet fuel. and rental car fuel -distribution 
systems at- the ~  airport,^ is ~ not used for 
domestic water supply. In addition, available 
site data indicates that impacts on the aquifer 
tend to be localized and contamination has 
not moved far or been identified at 
significant distances away from the sites. 
Contaminated soil and groundwater at these 
sites is in various stages of characterization 
and clean-up by the responsible parties. 

There are several stages to management of 
groundwater contamigation: disc&ery and 
r d n g :  identification and characterization 
of' theW.sources, type:, and extent of 
contamination: evaluat~on and selection of 
remedial responses; implementation of 
remedial reswnses (i.e.. clean-u~k and 
monitoring anh samplirig to confirm &an-up 
has been successfulu'. Characterization of 
some localized groundwater contamination 
has been completed and clean-up is ongoing. 
At some locations, contamination is in the 
process of being characterized and 
appropriate remediation will be developed as 
necessary to protect environmental and 
human health. In some cases, long-term 
monitoring may be an appropriate 
management strategy if there is no immediate 
threat to human or environmental health. 

Zl' Personal communication with Roger Nye, Toxics 
Clean-up Program. Washington State Depment  of 
Ecology. Pmonal communication on August 18.1994. 

a Later h Mr. Roger Nye, Washington Depamnent of 
Ecology Toxics Clean-up Program, dated February 27, 
1995 to Mr. Ronald Park. Assistant Planner, City of 
Da Moines. 
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Sources of contamination (e.g., leaking 
underground storage tanks and fuel 
distribution systems) typically are corrected 
immediately upon detection. 

Manazement of proundwater contamination 
at t h e h p o r t  is gig conducted according to 
all ao~licable environmental regulations. 
includiig the Washington w odd ~ o x i c s  
Control Act (MTCA). The Washington 
Department of Ecology (Ecology) is 
responsible for implementing MTCA, 
including listing areas or sites of known 
contamination and delisting sites as clean-up 
activities are completed. Ecology's Toxics 
Clean-up Program has confirmed that some 
areas of contamination have been cleaned-up. 
All Ecology Toxics Clean-up Program files, 
including a list of known areas of 
groundwater contamination and the status of 
completed and activities at the Airport (i.e., 
records) are available to the public by 
appointment at the Washington Department 
of Ecology Northwest Regional Office in 
Bellewe. 

The intermediate or. Highline Aquifer (also 
called the Third Coarse Grained Deposit 
(043) )  is located at an elevation between 
about 227 and 108 feet above mean sea level, 
which is over 100 feet beneath the surface of 
the Airport. The Seattle Water Department 
(SWD) has three operating wells in the 
Highline Aquifer. Exhibit N.lO-4 shows 
the locations of these production wells. The 
Highline Water District (HWD), formally 
Water District 75. operates two wells in a 
deep aquifer (also called Fourth Coarse 
Grained Deposit (Qc(4)). which is located at 
about sea level. The two HWD wells serve 
as a source of drinking water for over 39,000 
customer&. The Des Moines well and the 
Angle Lake well (HWD wells) are located 
about a mile southwest and south - of the 
Airport, respectively. The Des Moines well 
is located near Borrow ~ Source  area ~~ 3 
(Chapter IV, Section. 19 Earth, includes a 
discussion of Borrow Source Areas). .All 
three SWD wells are located north of SR 5 18 
and the Airport. Two SWD wells, Riverton 
Heights Wells #1 and #2, are located near 
Borrow Source Area 5. The third SWD well, 
Boulevard Park is located further north. 

2' Grotlnhvater Contominolion Suscepribility Assessment, 
Highline Water Dinrict, SeaTac, WA, 1994. 

The three SWD wells are part of a well field 
in the Highline Aquifer developed as part of 
an artificial recharge and recovery 

(- 
demonstration program. Treated Cedar River 
.water is injected into the wells from the fall 
to spring, stored temporarily, and later 
withdrawn during peak summer demand 
periods between summer and early fall. 

According to well logs, the static surface 
water level of the Highline Aquifer is 
approximately 80 to 200 feet beneath the 
ground surface. Overlying aquitards of 
glacial till and clay, which have very low and 
low permeabilities, protect the integrity of the 
Highline Aquifer by restricting downward 
movement of contaminants through these 
layers. For these reasons, the U.S. EPA 
considers the Highliie Aquifer to have a low 
susceptibility to contamination from 
contaminants originating from the ground 
surface.& There is no threat of 
contamination to SWD wells from existing 
contamination at the Airport because the 
wells are located up gradient and/or cross 
gradient of existing contamination and the 
direction of groundwater flow. These wells 
would become more susceptible to 
contamination if excavation of potential fill 
source materials at Borrow Source Area 5 
remove aquitards (e.g., glacial till) providing 
a potential pathway for contaminants 

C 
originating on the ground surface to reach the 
underlying aquifer. However, even with 
removal of these material, their up 
gradientkross gradient location continue to 
protect them from contamination associated 
with the Airport. 

Highline Water District wells also are 
protected from existing contamination by 
overlying aquitards. As indicated previously, 
additional studies are being conducted to 
better determine detailed groundwater 
movement patterns in the vicinity of the 
Aiiort. Both the Des Moines well and the 
Angle Lake well are over a mile south or 
southwest of thc nearest area of localized 
contamination near the Alaska Airlines 
hangar and are considered, given current 
data, to be up gradient and, or cross gradient 
of the Airport. 

Most of the contamination at the Airport is 
jet fuel, which has relatively low water 

Final Report Highline Well Field Aquijer Storage and 
Recovery Project, Seattle Water Department, 1991. 

-- 

Chapter IV 
Water Quality and Hydrology 



Sea-Tac Airport Bfas~er Plan Update Final EIS 

solubility and generally binds to soil 
particles. Gasoline, which is also present, 
contains hydrocarbon constituents that while 
more mobile than jet fuel, also have relatively 
low water solubilities and a tendency to 
adsorb to sand, silt, and clay particles. 
Geologic materials present between existing 
contamination and Highline Water District 
wells would restrict movement of 
contaminated groundwater from perched 
groundwater and the upper aquifer to the 
deep Aquifer. In adddon, there is no 
indication from groundwater monitoring well 
data that contamination is moving toward 
either of these wells. Migration potential of 
contaminants is low due to the low hydraulic 
conductivities, rangin from about 0.3 to 
0.00003 feet per day&, low flow rates and 
high pollutant adsorption and retention 
capacity of geologic materials (i.e., till and 
clay units) between localized areas of 
contamination and the wells. Therefore, it is 
unlikely that potable water would become 
contaminated or be ingested and existing 
localized areas of groundwater contamination 

. do not represent a potential threat to human 
or environmental health. In addition, 
groundwater management activities being 
conducted in compliance with MTCA 
regulations are being designed to clean up 
any potential threats to human or 
environmental health. 

Although neither the Highline Aquifer nor 
the deep aquifer is a sole-source aquifer. 
wellhead protection plans are being prepared 
to protect these wells from pollution within 
the 10-year time of travel zone, which is the 
area within about a half-rnile radius of each 
well. Deep Aquifer water quality is 
excellent. There have been no violations of 
drinking water standards or detectable 
volatile organic carbons in these wells.* In 
conjunction with the federal Wellhead 
Protection Program, Highline Water District 
and the Seattle Water Department are in the 
process of preparing wellhead protection 
plans. The plans include identification and 
evaluation of potential sources of 
,pundwater pollution adjacent to these wells 
and specific measures for preventing 
groundwater contamination. To comply with 

25' Gedogv of Scatfle Warhington, Bulletin of the 
Association of Engineering Geologists, 28(3):239-302, 
1991. --. .. * Personal communication with Jay Gibson. Planning and 
Consauction Manager. Water District No. 75 on 
November 15,1994. 

existing laws, an approved wellhead 
protection plan must be in place by mid- 
1996.u' Groundwater contamination 
susceptibility assessments have been 
completed for these wells, the first step in the 
wellhead protection planning process. 

Based on previous geotechnical studies and 
ongoing groundwater monitoring in the 
vicinity of groundwater contamination, 
uppermost groundwater beneath the Airport 
is located in perched zones that are laterally 
discontinuous and likely do not discharge to 
Miller or Des Moines Creeks. Flow of 
groundwater in the shallow aquifer (advance 
outwash aquifer) generally appears to be 
toward the west The shallow aquifer 
discharges to Miller and Des Moines Creeks 
where the creeks intersect advance outwash 
deposits. Groundwater contamination areas 
are located near the terminals on the east side 
of the Airport. Groundwater flow rates are 
generally slow (a few feet per year). Because 
localized areas of contaminated groundwater 
are isolated and small, geologic deposit 
conductivity rates are low, and contamination 
is being monitored and cleaned up, it is 
unlikely that contaminated groundwater 
would reach Miller or Des Moines Creeks. 

A more detailed recent geohydrology study at 
the Airport completed by the Port of Seattle 
characterizes subsurface geology, aquifers, 
and aquitards, groundwater occurrence, 
movement, and recharge and discharge 
relationships in the vicinity of the Airport 
(Appendix Q-A of the Final EIS). This 
study confirms that: 

There are four zones of groundwater 
occurrence: perched zone; upper or 
shallow aquifer (Vashon Advance 
Outwash (QVA)), Intermediate or 
Highline Aquifer (Third Coarse Grained 
Deposit (Qc(3)), and Deep Aquifer 
(Fourth Coarse Grained Deposit (Qc(4)); 
Ground water is occasionally perched on 
top of glacial till, within fill, or in 
isolated lenses of sand within glacial till 
deposits. 
Perched groundwaters beneath the 
Airport are generally seasonal, laterally 
discontinuous, and likely do not 

22' ktn fmrn Scott Haskins. Acting Superintendent of 
Water. Seanle Water Deparunent. December 21. 1994 
to Michael Cheyne. Port of Seattle. 
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discharge to Miller or Des Moines 
Creeks. 
Perched groundwater is generally 
separated from the uppermost aquifer 
(advance outwash) by an aquitard of 
glacial till (10-50 feet thick); this 
aquitard . restricts the downward 
movement of contamination from 
localized areas of perched groundwater to 
the upper aquifer. 
The upper aquifer is generally located in 
advance outwash deposits and generally 
flows west; discharge from this aquifer 
to Miller and Des Moines Creeks occurs 
in areas where the creeks intersect these 
deposits. 
A 50-to-100 foot thick aquitard of very 
low permeability silt and clay material 
(Lawton Clay) generally exists between 
the upper and intermediate or Highline 
Aquifer, this aquitard restricts the 
movement of pollutants from isolated 
areas of contamination in the upper 
aquifer to the intermediate aquifer, the 
Lawton Clay aquitard appears to be 
discontinuous to the south near Borrow 
Source Area 1. - Downward movement of contaminants 
through clay and till aquitards is 
restricted by the very low hydraulic 
conductivity and high absorption capacity 
of the silt and clay particles in these 
deposits. - Removal of the glacial till aquitard at 
borrow source areas would increase the 
susceptibility of the upper aquifer to 
contamination from substances 
originating on the ground surface; in 
addition, removal of the glacial till 
aquitard would expose underlying 
advance outwash deposits and increase 
upper aquifer recharge area and recharge 
volumes; these increases could be 
reduced in the future if new 
developments create impervious surfaces 
in these areas. 
Construction of the parallel third runway 
would reduce the upper aquifer recharge 
area, but an overall net increase in upper 
aquifer recharge area and volumes would 
result from activities in borrow source 
areas. 

(3) FUTURE CONDITIONS 

Potential construction and operational impacts 
are evaluated for five different construction 
phases scheduled for completion by the years 
2000.2010. and 2020. 

(A) Do-Nothing (Alternative 1) 

Hydrology in Miller Creek and Des Moines 
Creek would not change appreciably in future 
years under Alternative 1 (Do-Nothing). 
Opportunities for new development in the 
upper reaches of the basin are limited and 
would be subject to increasingly more 
stringent stormwater detention standards. 
While annual stormwater volumes would 
increase with additional development, flood 
frequencies would remain about the same. 
Efforts such as improving the efficiency of 
existing regional stormwater detention 
facilities and constructing new facilities 
could improve stream flow conditions by 
further attenuating peak flow rates, thereby 
reducing flooding, erosion, and 
sedimentation. These issues would be 
addressed as part of future basin planning 
activities jointly conducted by King County 
Surface Water Management Division, the 
Port of Seattle, and the cities of Burien. Des 
Moines, and SeaTac. 

C 
Construction would not have the potential to 
affect surface water and groundwater quality 
if a proposed new parallel runway and 
associated terminal options were not 
constructed. Because of various conditions 
of the Port of Seattle National Pollutant 
Discharge Elimination System Permit 
(NPDES) that would be implemented 
regardless of whether the proposed Master 
Plan Update alternatives are completed, the 
quality of Airport stormwater runoff and 
water from the Industrial Wastewater System 
(IWS), which discharges to the Midway 
Sewage Treatment Plant outfall could 
improve. Because pollutant sources in both 
the Miller and Des Moines Creek basins and 
Puget Sound appear to be widespread and 
because the Airport likely contributes only a 
fraction of the total pollutants to these waters. 
the potential for improvement of these 
receiving waters is unlikely to be significant. 

In the case of SR 5091South Access, the 
roadway alignment could include at least 3 
miles of roadway length in the Des Moines 
Creek watershed and 0.7 miles in the Miller C 
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Creek watershed.B The SR 509 roadway 
alignment would impact several wetlands and 
cross Des Moines Creek in up to three 
different locations. Coordinating mitigation 
associated with the Master Plan Update 
improvements with the mitigation for this 
roadway, in instances where these project 
areas impact a common resource, would 
increase the effectiveness of the mitigation 
and minimize the likelihood of significant 
cumulative impacts. 

(B) "With Proiect" Alternatives 
JAlternative 2.3 and 4) 

Under the "With Project" alternatives, 
approximately 97 acres of new impervious 
surface area and 264 acres of fill area would 
drain to Miller Creek. Approximately 95 
acres of new impervious surface area and 282 
acres of fill area would drain to Des Moines 
Creek. 

Stormwater leaving the Airport area would 
be detained according to Washington State 
Department of Ecology standards. To meet 
these standards, preliminary hydrologic 
modeling indicated that approximately 61 
acre-feet of new stormwater detention 
volume would be needed on-site in the Miller 
Creek watershed, and 31 acre-feet would be 
needed on-site in the Des MoinesrCreek 
watershed. 

A conceptual layout of the stormwater 
management facilities and discharge 
locations is shown in Exhibit IV.10-5. 
Hydrologic simulations indicate the peak 
flow rates in Miller Creek would be slightly 
lower in comparison to Alternative 1 for the 
flood frequencies listed in Table IV.10-4. At 
Location B, for instance. the 100-year peak 
flow rate was predicted to decrease from 293 
cfs under Alternative 1 to 292 cfs under 
Alternatives 2. 3. or 4. Peak flow rates for 
return periods of 1.1 1 years and 2 years were 
estimated to be lower for Alternatives 2.3. or 
4 compared to those of Alternative 1 (shown 
in Table IV.lO-7A). In Des Moines Creek. 
in-stream peak flow rates for Alternative 2.3. 
or 4 were predicted to be the same for the 
100-year return period compared to those of 
Alternative 1 (see Table IV.10-8). For the 
1.11-year, 2-year, and 10-year return periods, 
flow rates predicted for Alternatives 2.3, and 

3 a SR 509/Sowh Access Road Discipline Dmj? Repan - 
Water Qualify, Shapim and Associates. Inc.. 1994. 

4 were less than those for Alternative 1. On- 
site detention, combined with diverting 66 
acres of impervious surface area at SASA 
from the stormwater system to the industrial 

' waste system.= caused the lower peak flow 
rates in Des Moines Creek for these return 
periods. Regulating peak flow rates to the 
10-year return period rate and more 
frequently occurring flows would decrease 
future flooding and erosion potential in Des 
Moines Creek. 

By adding impervious and compacted fill 
areas to the watersheds, the 'With Project" 
alternatives would increase the annual runoff 
volumes in Miller Creek and Des Moines 
Creek. Annual runoff volumes would be 
increased by 6 to 11 percent at various 
locations in Miller Creek and 1 to 2 percent 
in Des Moines Creek (Table IV.10-9). 
However. 91 to 93 percent of the incremental 
volume in Miller Creek would occur at rates 
less than the 1.11-year return period flow 
rate, and 97 percent would occur at rates less 
than the 2-year return period flow rate. 
Approximately 92 to 96 percent of the 
incremental volume in Des Moines Creek 
would occur at rates less than the 1.11-year 
return period flow rate, and 97 to 99 percent 
would occur at rates less than the 2-year 
return period flow rate. The 1.11-year and 2- 
year return period flow rates are generally 
considered to be responsible for defining the 
shape of stream channels; therefore, most of 
the additional volume added to the creeks 
would pass downstream at rates having low 
erosion potential. 

Flow exceedance characteristics were 
determined for both Miller Creek (Exhibit 
IV.10-6) and Des Moines Creek (Exhibit 
N.10-7) for different seasons of the year. 
Low and median flows for both creeks were 
largely unaffected during the summer months 
(May-September) and only slightly affected 
during the winter months (October-April). In 
Miller Creek, high flows increased on 
average by 0.2 cfs during the summer months 
and 1.4 cfs during the winter months when 
comparing Alternative 1 @*Nothing) to the 
"With Project" (Alternatives 2, 3 and 4). In 
Des Moines Creek, high flows inmased on 
average by 0.1 cfs during the summer months 
and increased on average by 0.6 cfs during 
the winter months when - comparing 

29 Sourh Aviation Support Are4 Final Environmrnrnl 
Impact Statement, Port of Seaale. 1994. 
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Alternative 1 to Alternatives 2 through 4. 
The magnitude of changes in flow was 
similar at Locations A, C, and E. These 
relatively small changes in flow rates would 
not appreciably alter the existing character of 
these stream channels. 

Two variations in the design of Alternatives 2 
through 4 include runway lengths of 7,000 
feet and 7,500 feet instead of an 8,500-foot 
length. The 7,000-foot and 7.500-foot 
runway lengths would create approximately 
18 percent and 12 percent less impervious 
area, respectively, compared to the 8,500- 
foot runway length. A corresponding 
reduction in the magnitude of peak runoff 
rates entering the stormwater management 
facilities would result. Since flow rates 
leaving the facilities are limited by 
stormwater release rate criteri* the peak 
flow rates at the outlets would be about the 
same for each of Alternatives 2 through 4, 
regardless of runway length. Smaller 
amounts of detention volume would be 
required for the 7,000-foot and 7.500-foot 
runway lengths to attenuate peak flow rates 
to Department of Ecology criteria. In 
comparison to the 8.500-foot length, the 
7.000-foot and 7,500-foot runway lengths 
would result in more infiltration and less 
annual runoff volume. 

Potential construction impacts on surface 
water quality generally would be primarily 
related to short-term increases in total 
suspended solids from erosion and 
sedimentation. Such impacts would be 
mitigated by implementation of an approved 
stormwater pollution prevention plan and 
erosion and sedimentation control plan. 
which are required conditions of the Port of 
Seattle NPDES permit for the Airport. These 
plans would be required before construction 
could begin and would include specific 
performance standards and contingency 
plans. 

Another potential construction impact on 
water quality involves a range of pollutants 
used during construction (e.g., fuels, 
lubricants, and other petroleum products, and 
construction waste such as concrete wash 
water). Pollution could result from 
accidental spills of these substances, from 
leaking storage containers, from refueling, 

Stormwater Mruragemenl Manual for the Pugrr Sound 
Basin. Washington Stak Depment  of Ecology. 1990. 

and from construction equipment 
maintenance activities. Because spilled C 
petroleum products and other substances 
generally are bound to soil panicles, spilled 
substances are unlikely to reach or 
contaminate surface water or groundwater. 
Potential transport also is related to the 
distance of a spill site from surface and 
groundwater resources, the size of the spill, 
construction site characteristics (e.g., soils 
and topography). and contractor 
preparedness. Impacts from potential spills 
can be mitigated by implementation of best 
management practices (e.g.. construction 
waste handling plans and fueling and vehicle 
maintenance plans) and strict contractual 
requirements of contractors. 

Potential increases in suspended solids or 
other pollutants (e.g., spilled petroleum 
products) from construction sites are directly 
related to the size of the construction area, 
the amount of exposed soil, topography, 
proximity to water bodies, and the 
effectiveness of erosion and sediment control 
plans. Phase 1 construction activities 
scheduled for completion by the year 2000 
have the greatest potential to affect surface 
and groundwater quality because 
construction areas total 193 acres (for an 
8,500-foot runway). Phase 1 construction 
activities include construction of the new . 

C 
parallel runway, realignment of South 156th 
Way and South 154th Street, and 
construction of other airport infrastructure. 
Unless mitigated effectively through 
compliance with gradiig and drainage design 
standards, runway construction, which 
involves clearing. grading, and filling of 249 
acres, would contribute significant quantities . 
of sediment to Miller Creek and Des Moines 
Creek and temporary increases in suspended 
sediment levels. Without effective 
mitigation, Phase 1 construction of the 7,500- 
foot runway or 7.000-foot runway option also 
would result in temporary increases in 
suspended solids in Miller and Des Moines 
Creeks. Because of the smaller areas 
affected, the 7,500-foot and 7,000-foot 
runway options would have incrementally 
lower risks of temporarily increasing the 
concentration of total suspended solids in 
these creeks. 

Construction activities scheduled for 
completion by the year 2010 (Phases 2 and 3) 
are limited to airport infrastructures required 
to support airport operations, including <- 
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expansion of existing parking, creation of a 
new parking garage, and expansion of the 
north and south satellites. All of these 
proposed construction activities (involving 
about 80 acres) are within the Des Moines 
Creek drainage basin. Increased erosion and 
sedimentation during construction of landside 
options would contribute to temporary 
increases in total suspended solid levels. 
Potential impacts on water quality are not 
expected, however, since implementation of 
erosion and sedimentation control plans 
(which are required before construction 
begins) would effectively control erosion 
through prevention or collection of eroded 
material in nearby catch basins. If Best 
Management Practices (BMPs) are not 
effecthely implemented. 'phase 2 and 3 
construction activities could result in 
temporary increases in suspended sediment 
levels in Des Moines Creek. 

Activities scheduled for completion by the 
year 2020 (Phases 4 and 5) involve about 40 
acres or about 2 2 8  of the total area affected 
by Phases 1 through 3. Activities include 
construction of new taxiways, additional 
expansion of the north and south satellites. 
additional expansion of existing parking 
facilities, and new aircraft maintenance 
facilities within the South Aviation Support 
Area (SASA). Proposed landside 
construction activities, which generally 
would redevelop previously developed areas, 
are within the Des Moines Creek drainage 
basin. If erosion and sedimentation control 
and construction waste management plans are 
effectively , implemented, significant 
temporary increases in suspended sediment 
levels or other pollutants in Des Moines 
Creek from Phases 4 and 5 construction 
activities are unlikely. 

Potential increases in total suspended solids 
(TSS) in Miller and Des Moines Creeks from 
sheet and rill erosion of fillslopes and 
cutslopes have been estimated (Please see 
Chapter N, Section 23 for a more detailed 
discussion on erosion and sedimentation 
estimates). Sediment yielded from fillslopes 
and borrow source areas and actual amount 
of sediment reaching the creeks would be 
expected to be reduced by removal of 
suspended solids by stormwater management 
facilities (i.e., wet vaults, wet ponds, and 
biofiltration swales). The primary 
mechanism for delivery of sediment from 
these sites to Miller and Des Moines creeks is 

in stormwater runoff as suspended solids. It 
is assumed that all sediment yielded from 
fillslopes and cutslopes would be delivered to 
stormwater management facilities and 
piaposed conceptual stormwater runoff 
control wet vaults, wet ponds, and 
biofiltration swales would remove at least 
80% of suspended solids in stormwater 
runoff. Therefore. 20% of the estimated 
sediment yields would be delivered to Miller 
and Des Moines Creeks as TSS. 

During and up to 1 year after construction, it 
is estimated there would be an increase in 
TSS loading of between about 28 to 71 tons 
per year to Miller Creek and between about 
24 to 60 tons per year to Des Moines Creek, 
depending on the effectiveness of erosion 
controls. Based on estimated existing 
sediment loadings (as TSS) for Miller Creek 
and Des Moines Creek, these represent 
estimated increases of about 11 to 27% 
(Miller) and 14 to 36% (Des Moines) during 
and immediately after construction. As 
vegetation becomes established the first year 
after completion of construction, average 
annual increased sediment loading would be 
expected to decrease exponentially to about 
10 tons per year on Miller Creek and 7 tons 
per year on Des Moines Creek; these 
represent an increase of about 4% compared 
to existing total loading for both creeks. 
These estimated increased loadings may be 
higher than actual loadings, as some of the 
eroded material would be expected to be 
deposited at the base of slopes and would not 
be delivered to stormwater runoff facilities or 
Miller and Des Moines Creeks. Actual 
increases in sediment loading to the creeks 
depends on the effectiveness of the erosion 
and sediment control measures implemented 
as part of an approved erosion and sediment 
control plan. Numbers could be higher if 
untreated stormwater runoff from 
construction and borrow source areas reaches 
Miller and Des Moines Creeks. 

In addition to  potential impacts to surface 
water, activities at borrow source areas could 
affect groundwater resources by altering 
geology and changing groundwater recharge, 
movement, and discharge patterns. In 
general, precipitation percolates through 
shallow mantles of soil to underlying glacial 
till (except at borrow source area 3 where till 
is generally absent), contributing to 
seasonally perched groundwater, 
groundwater recharge, and groundwater 
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discharge to Miller and Des Moines Creeks 
(along slopes near the creeks). Removal of 
glacial till layers at most borrow source areas 
would expose underlying advance or 
recessional . outwash deposits increasing 
potential recharge and susceptibility to 
contamination of the uppermost aquifer, 
which is located in advance outwash 
deposits. Removal of glacial till layers and 
exposure of more permeable advance and 
recessional outwash could result in 
proportional reductions in perched 
groundwater or increases in upper aquifer 
(advance outwash aquifer) recharge. 
Potential impacts on perched groundwater 
and upper aquifer recharge, discharge, and 
movement patterns depends on the geology at 
these sites, proposed grading plans and future 
site development. Please see Chapter IV, 
Section 23 "Construction Impacts" of the 
Final EIS for a more detailed discussion of 
potential impacts to surface and groundwater. 

Potential operational impacts on surface and 
groundwater quality are related primarily to 
the amount of new impervious surface area 
and increased stormwater runoff. Airport 
stormwater outfalls to Miller and Des Moines 
Creeks are shown in Exhibit IV.lO-8. About 
193 acres of new impervious surface would 
be created upon completion of Phase 1 (i.e., 
Year 2000). Drainage from the new runway 
and taxiways would be detained on-site and 
then conveyed to both Des Moines Creek and 
Miller Creek. Although proposed stormwater 
management facilities would remove some 
pollutants from airport runoff, Miller and Des 
Moines Creeks would receive increased 
loadings of organics, metals, fecal coliform 
bacteria, and nutrients during storms. 
Increases in the loadings of these pollutants 
in these creeks during storms would 
contribute to violations of Class AA water 
quality standards for dissolved oxygen, 
copper, lead, zinc, and ammonia. These 
increases would adversely affect the 
beneficial uses of these streams and could 
result in acute and chronic effects on aquatic 
biota (i.e.. impairment of the propagation of 
aquatic biota). 

Concentrations of glycols detected in Airport 
stormwater runoff are several orders of 
magnitude below levels reported to have 

acute effects on salmonids.xi Increases in 
the quantities of glycols or runway anti-icers 
e .  urea and potassium acetate) in 
stormwater runoff could contribute on 
adverse effects on aquatic biota in Miller and 
Des Moines Creeks. 

Operational activities related to Phases 2, 3, 
4, and 5 would not have significant adverse 
effects on water quality. Completion of these 
phases, which consist almost entirely of 
redevelopment of previously developed 
areas, would not significantly increase 
impervious surface areas, stormwater runoff, 
or pollutant loading to Miller and Des 
Moines Creeks. 

Under Phases 2 through 5, pollution of 
surface water and groundwater could result 
from airport operations via the use or leakage 
of hazardous materials (e.g.. fuels and other 
petroleum products) stored in large quantities 
at the Airport. Causes of past fuel spills to 
Des Moines Creek have been remedied 
through containment and recovery measures 
now in place. Future spills of fuel and other 
substances used at the Airport are unlikely to 
reach Des Moines Creek because tenants are 
required to prepare and implement spill 
prevention, control, and countermeasures 
plans. In addition, the Port of Seattle also is 
required to prepare a Spill Prevention, 

C 
Control and Countermeasures Plan as part of 
the NPDES Permit issued and enforced by 
the Washington Department of Ecology. The 
permit contains a series of general and 
specific conditions designed to prevent and 
control delivery of pollutants to Miller and 
Des Moines Creeks and Puget Sound. 

Chapter IV, Section 16 "Plants and Animals" 
includes a discussion of the portions of 
Miller Creek and Des Moines Creek, and 
their tributaries which would be directly 
affected and require relocation as a part of 
the Master Plan Update improvements. 

(C) Preferred Alternative (Alternative 3) 

As was described earlier, approximately 97 
acres of impervious surface area and 262 
acres of fill area would drain to Miller Creek 
with the Preferred Alternative (Alternative 
3). Approximately 95 acres of impervious 

a' Seaffle-Tacoma Infemafwnal Airport De-lcer/Anri-lcer 
Study. Prepared by Woodward-Clyde Consultants for 
the Port of Seanle 1993. 
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surface area and 282 acres of fill area would 
drain to Des Moines Creek. To meet the 
Washington State Ecology standards, 
approximately 61 acre-feet of new 
stormwater detention volume would be 
needed on-site in the Miller C m k  watershed, 
and 31 acre-feet would be needed on-site in 
the Des Moines Creek watershed. 
Hydrologic simulations indicate the peak 
flow rates in Miller Creek would be slightly 
lower in comparison to the Do-Nothing for 
the flood frequencies assessed. At Location 
B, for instance, the 100-year peak flow rate 
would decrease from 293 cfs under 
Alternative I to 292 cfs under with the 
Preferred Altemative. Peak flow rates for 
return periods of 1.1 1 years and 2 years were 
estimated to be lower compared to those of 
Altemative 1. In Des Moines Creek, in- 
stream peak flow rates would be the same for 
the 100-year return period compared to those 
of Alternative 1. For the 1.11 year. 2-year. 
and 10-year return periods, flow rates would 
be less than those for Alternative 1. On-site 
detention, combined with diverting 66 acres 
of impervious surface area at SASA from the 
stormwater system to the industrial 
wastewater system.=' would cause the lower 
peak flow rates in Des Moines Creek for 
these retum periods. Regulating peak flow 
rates to the 10-year return period rate and 
more frequently occurring flows would 
decrease future flooding and erosion 
potential in Des Moines Creek. 

By adding impervious and compacted fill 
areas to the watersheds. the annual ~ n o f f  
volumes would increase in Miller Creek and 
Des Moines Creek. Annual runoff volumes 
would be increased by 6 to 8 percent at 
various locations in Miller Creek and 1 to 2 
percent in Des Moines Creek. However, 91 
to 93 percent of the incremental volume in 
Miller Creek would occur at rates less than 
the 1.1 I-year retum period flow rate, and 97 
percent would occur at rates less than the 2- 
year return period flow rate. Approximately 
92 to 96 percent of the incremental volume in 
Des Moines Creek would occur at rates less 
than the 1.11-year return period flow rate. 
and 92 to 97 percent would occur at rates less 
than the 2-year return period flow rate. 

Flow exceedance characteristics were 
determined for both Miller Creek and Des 

2 South Aviation Suppon Area Fino1 Environmnral 
Impact S m m 1  Port of Seattle. 1994. 

Moines Creek for different seasons of the 
year. Law and median flows for both creeks 
would be largely unaffected during the 
summer months (MapSeptember) and only 
slightly affected during the winter months 
(October-April). In Miller Creek, high flows 
would increase on average by 0.2 cfs during 
the summer months and 1.4 cfs during the 
winter months when comparing Alternative 1 
(Do-Nothing) to the Preferred Altemative. In 
Des Moines Creek. high flows would 
increase on the average by 0.1 cfs during the 
summer months and increase on average by 
0.6 cfs during the winter months when 
comparing Alternative 1 to the Preferred 
Altemative. The magnitude of changes in 
flow would be similar at Locations A. C, and 
E. These relatively small changes in flow 
rates would not appreciably alter the existing 
character of these stream channels. 

Potential construction impacts on surface 
water quality generally would be primarily 
related to short-term increases in total 
suspended solids from erosion 'and 
sedimentation. Such impacts would be 
mitigated by implementation of an approved 
stormwater pollution prevention plan and 
erosion and sedimentation control plan, 
which are required conditions of the Port of 
Seattle NPDES permit for the Airport. These 
plans would be required before construction 
could begin and would include specific 
performance standards and contingency 
plans. ' 

Another potential construction impact on 
water quality involves a range of pollutants 
used during construction (e.g.. fuels. 
lubricants, and other petroleum products, and 
construction waste such as concrete wash 
water). Pollution could result, from 
accidenpl spills of these substances, from 
leaking storage containers. from refueling, 
and from construction equipment 
maintenance activities. Because spilled 
petroleum products and other substances 
generally are bound to soil particles. spilled 
substances are unlikely to reach or 
contaminate surface water or groundwater. 
Potential transport also is related to the 
distance of a spill site from surface and 
groundwater resources, the size of the spill. 
construction site characteristics (e.g.. soils 

,and topography), and contractor 
preparedness. Impacts from potential spills 
can be mitigated by implementation of best 
management practices (e.g., construction 
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waste handling plans and fueling and vehicle 
maintenance plans) and strict contractual 
requirements of contractors. 

Potential increases in suspended solids or 
other pollutants (e.g.. spilled petroleum 
products) from construction sites are directly 
related to the size of the construction area, 

' the amount of exposed soil, topography, 
proximity to water bodies, and the 
effectiveness of erosion and sediment control 
plans. . 

Operational activities related to Phases 2. 3. 
4, and 5 would not have significant adverse 
effects on water quality. Completion of these 
phases, which consist almost entirely of 
redevelopment of previously developed 
areas, would not significantly increase 
impervious surface areas, stormwater runoff, 
or pollutant loading to Miller and Des 
Moines Creeks. 

Under Phases 2 through 5, pollution of 
surface water and groundwater could result 
from airport operations via the use or leakage 
of hazardous materials (e.g., fuels and other 
petroleum products) stored in large quantities 
at the Airport. Causes of past fuel spills to 
Des Moines Creek have been remedied 
through containment and recovery measures 
now in place. Future spills of fuel and other 
substances used at the Airport are unlikely to 
reach Des Moines Creek because tenants are 
required to prepare and implement spill 
prevention, control, and countermeasures 
plans. In addition, the Port of Seattle also is 
required to prepare a Spill Prevention, 
Control and Countermeasures Plan as part of 
the NPDES Permit issued and enforced by 
the Washington Department of Ecology. The 
permit contains a series. of general and 
specific conditions designed to prevent and 
control delivery of pollutants to Miller and 
Des Moines Creeks and Puget Sound. 

Chapter N, Section 16 "Plants and Animals" 
includes a discussion of the portions of 
Miller Creek and Des Moines Creek, and 
their tributaries which would be directly 
affected and require relocation as a part of 
the Master Plan Update improvements. 

(4) CUMULATIVE IMPACTS 

Hydrology in Miller Creek and Des Moines 
Creek could be affected by future development 

and large-scale projects in the watersheds. In the 
Des Moines Creek watershed, proposed non- 
Master Plan Update projects and other urban 

(- 
development would add impervious surface area 
in the watersheds and reduce infiltration. As with 
all new development, these projects would be 
required to provide stormwater management 
facilities designed to Ecology standards. As 
currently planned, impacts from each project 
would be mitigated on a project-by-project basis. 

Although it is anticipated that construction and 
operational impacts on water quality would be 
mitigated through implementation of NPDES 
~ermi t  reauirements. detention reauirements. and 
iomplianEe with state water quAity standsrds, 
construction and o~eration of the orooosed 
Master Plan ~ p d a i e  alternatives i d  'other 
projects in the vicinity could contribute to 
cumulative adverse effects on surface water and 
groundwater resources. Implementation of an 
erosion and sedimentation control plan would 
reduce temporary increases in total suspended 
solids but may not eliminate them. Similarly, the 
potential for pollutant loading would be reduced 
but not eliminated by the required stormwater 
management facilities (e.g., detention facilities, 
wet ponds, biofiltration swales). The proposed 
project in combination with other proposed 
development in these drainage basins would 
result in increased pollutant loading to receiving 
waters and adverse cumulative effects on water 
quality. 

These other projects also could contribute to 
cumulative effects on groundwater. Conversion 
of forests and other vegetated areas to impervious 
surfaces contributes to reduced infiltration and 
groundwater recharge. Reductions in pervious 
areas would reduce recharge to perched 
groundwater . and aquifers. Assuming that 
shallow groundwater discharges are a component 
of base flows in Miller and Des Moines Creeks, 
incremental reductions in groundwater discharge 
could reduce base flows in these creeks. 

(5) MITIGATION 

The following stormwater management 
mitigation would be required unless basin plans 
determine that other criteria would be acceptable: 

Provide stormwater detention for 
construction and operation of new on-site 
development. Detention criteria would be 
based upon Department of Ecology standards 
limiting 2-year peak flow rates from the 
developed portions of the site to 50 percent 
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of the existing 2-year rate, limiting the 
developed 10-year flow rate to the existing 
10-year rate, and limiting the developed 100- 
year flow rate to the existing 1Wyear rate. 
Stormwater detention volumes would be 
provided with either underground storage 
vaults, as shown in Exhibit IV.lO-5, or with 
regional storage ponds. Detention 
requirements of Ecolo&s Stonmvater 
Management Manual for the Puget Sound 
Barin are more stringent than those of the 
King County S d a c e  Water Design Manual, 
the latter of which have been adopted by the 
City of SeaTac. The King County Surface 
Water Design Manual is presently being 
revised and the revised version is expected to 
contain design standards that are comparable 
to or more stringent than Ecology's manual. 

Stormwater quality treatment would be 
provided withma combination of wet vaults 
and biofiltration swales. 
Design stomwater facility outlets to reduce 
channel scouring, sedimentation and erosion. 
and improve water quality. Where possible, 
flow dispersion and outlets compatible with 
the proposed stream mitigation (Appendix P) 
should be incorporated into engineering 
designs. 

J 

0 To mitigate potential reductions in shallow 
groundwater recharge and incremental 
reductions in base flows in these creeks, 
infiltration facilities would be constructed 
where feasible. One location has been 
identified as suitable for shallow infiltration 
facilities an area in the northeast comer of the 
Airport.s. 

0 Existing and proposed new stormwater 
facilities should be maintained according to 
procedures specified in the operations 
manuals of the facilities. 

0 The potential for using constructed aquifers 
within the runway fill, as described in 
Appendix Q-C, should be further 
investigated. 

0 Tyee pond would be relocated and enlarged 
as part of the SASA project. The relocated 
and enlarged pond would be a three-celled 
system with 40 to 45-acre feet storage 
capacity located north of the main SASA 
footprint. The first two cells would be 
densely vegetated emergent wetland cells for 

32 Dan Technical Memorandum dared June 28. 1995 

3 fmm Dan Cambell. Hong West & Associates, Inc. to 
Jim Peterson and John Genkshow. HDR Engineering. 
Inc. 

enhanced biofiltration and water quality 
improvement and the third cell would be off- 
line, roviding detention for large storm 
even&. 

Various mitigation requirements, as stipulated by 
federal, state, and applicable local laws, policies. 
and design standards, would be applicable to 
construction and operation of the proposed new 
parallel runway and landside development at the 
Airport. These requirements would be 
components of the proposed design and are 
expected to reduce potential impacts on surface 
water and groundwater quality. For example, 
potential temporary increases in suspended solids 
levels in Miller and Des Moines Creeks or their 
tributaries from construction activities would be 
reduced by implementation of an effective 
erosion and sedimentation control plan, which is 
required before construction could begin. 

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. In a study of construction sites 
in King County between January 1988 and April 
1989, the most common reasons for ineffective 
erosion control plans included failure to install 
Best Manaeement Practice (BMP) erosion - 
controls, improper installation of erosion 
controls, and failure to maintain erosion 
controls.= The Port of Seattle may need to 
include specific provisions in its agreements with 
contractors to ensure that erosion control 
measures are properly installed and maintained 
during construction activities (e.g., performance 
bonds). 

Use of BMPs at construction sites. such as s ~ i l l  
containment areas, phasing of- construc~on 
activities (to minimize the amount of disturbed 
and exposed areas), and conducting activities 
during the dry season (April through September), 
also should prevent or reduce potentid impacts 
on surface water and groundwater quality. 
According to the NPDES permit (Permit No. 
WA-002465-1) issued by the Washington State 
Department of Ecology, the Port of Seattle is 

%' South Aviation Suppport Area Final Environmentd 
Impact Statement, Port of Seanlc, 1994. 

35' Erosion and Srdimcnt Control: An Evaluation of 
Implementarion of Best Management Practices on 
Construction Sites in King Comfy, Washington 
January 1988-ApriI 1989. Prepared by C. Tiffany. G. 
Minton, and R. Friedman-Thomas for the King County 
Conservation District, Renton. WA. King County. 
1990. 
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responsible for developing and implementing a 
construction erosion and sedimentation control 
plan to prevent and control the potential for water 
quality impacts .on surface water from all 
construction activities at the Airport. 

Temporary and permanent terraces are 
recommended 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. Other BMPs and mitigation 
that could be used to reduce potential increases in 
TSS from construction activities include 
graveling of access roads, use of wheel wash 
facilities, and covering of loads. Prohibiting fuel 
storage, refueling, or maintenance of construction 
equipment at borrow source areas or 
implementing best management practices, such as 
installing proper temporary fuel storage and spill 
containment or designated maintenance areas 
would eliminate or reduce spills and 
contamination potential. 

Several required and numerous optional practices 
are used to mitigate the potential for operational 
impacts on surface water and groundwater 
quality. The Port of Seattle's National Pollutant 
Discharge Elimination System (NF'DES) permit 
requires the Port to prepare several plans and to 
cany 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. 

Specific plans required as part of compliance 
with the NPDES permit include: 

a stormwater pollution prevention plan 
(S WPPP); 
a spill prevention, control and 
countermeasures plan (SPCCP); 
a construction erosion and sediment 
control plan for each project exposing 
more than 5 acres of ground; 
a pond sludge characterization and 
treatment disposal plan; and 
a solid waste disposal plan. 

Specific studies required as part of 
compliance with the NPDES permit include: 

an engineering and treatability study of 
the IWS 
a vehicle washwater study 
annual stormwater monitoring reports 

whole effluent (both IWS and 
stormwater) toxicity studies 
a marine sediment monitoring study. 

Major elements of the SWPPP include: 
monitoring of base flow and stormwater 
runoff from the Aimort outfalls: 
identification and implementation of 
oxrational BMPs and a~~ l i cab l e  source 
control BMPS that do nitrequire capital 
improvements (by December 3 1,1995); 
identification and implementation of 
BMPs requiring capital improvements 
(by June 30.1997); 
development of a list of pollutants that 
would be present in stormwater and 
estimation of annual quantities of these 
pollutants in stormwater discharges; 
inspection of SDS periodically to ensure 
they are functioning properly and that 
there are no illegal discharges (i.e.. to the 
SDS); and 
modification of the existing plan 
whenever there is an alteration of airfield 
facilities or their design, construction, 
operation or maintenance, which causes 
the SWPPP to be less effective in 
controlling pollutants. 

(- 
L 

In addition, the Port of Seattle is conducting a 
stream study of Miller and Des Moines Creeks to 
determine the effects of Airport stormwater 
discharges on aquatic biota. Implementation of 
these plans and mitigation measures is expected 
to identify potential existing water quality 
problems caused by airport operations and to 
control and reduce the potential pollutant loading 
to Miller and Des Moines Creeks and Puget 
Sound from the Airport. 

The Port of Seattle has completed or is in the 
process of completing a number of operational 
BMPs and capital improvements that are 
expected to reduce the amount of pollutants in 
stormwater runoff. The Port of Seattle has 
implemented a strategy to reduce anti-icing 
fluids# This strategy minimizes the amount of 
potassium acetate and urea required to anti-ice 
runways and taxiways and the frequency of anti- 
icer use by: 

Using remote sensors to provide temperature 
and moisture data on runway and taxiway 

Stormwater Pollution Prevention Plan, Pon of Seattle, 
June 30,1995. 
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surface conditions to determine when 
chemicals need to be applied; 
Applying chemicals before ice forms, which 
requires less chemical compared to deicing; 
Applying chemicals at specified rates using 
applicators with metering systems. 

This procedure is expected to reduce the amount 
of potassium acetate and ammonia in stormwater 
runoff and in Miller and Des Moines Creeks. 

In accordance with the SWPPP, the Port of 
Seattle has completed or is in the process of 
completing a number of mitigation actions. 
Operational, source control, and capital 
improvement BMFs completed and implemented 
as part of the SWPPP are expected to reduce the 
amounts of fecal coliform bacteria, potassium 
acetate, glycols, ammonia, and other pollutants in 
stormwater runoff from reaching Airport 
stormwater outfalls and Miller and Des Moines 
Creeks. Recent capital improvements c rrecting s19 specific identified problems include:=' 

Installation of an elevated berm to contain 
washwater from solid waste containers and 
urevent drainage of fecal coliform bacteria to - 
outfall 002. 
Connection of areas in the C and D 
Concourse to the IWS. 

The Port o f  Seattle continues to monitor 
stormwater quality. The results of ongoing base 
flow and stormwater runoff water quality 
monitoring are used to determine the need for 
additional BMPs and capital improvements to the 
SDS. The Port of Seattle develops BMPs and 
structural improvements in coordination with 
Ecology, as necessary, to mitigate operational 
impacts on water quality and aquatic biota in 
Miller and Des Moines Creeks. These are 
reflected, in part, by periodic revisions to the 
SWPPP. 

which presently drain to the SDS and Outfall 
002, to the IWS; 
Connecting a suspected glycol source: an 
area north of the South Satellite to the IWS; 
Connecting the aviation industrial activity 
area now draining to Outfall 007, which is 
suspected of contributing to elevated 
ammonia and BOD with stormwater runoff, 
to the IWS; and 
Connecting snow storage areas, which have 
been identified as probable sources of 
glycols, to the IWS. 

These improvements are expected to reduce the 
amounts of anti-icing and deicing chemicals (e.g., 
potassium acetate, ammonia, and glycols) 
reaching SDS outfalls and Miller and Des Moines 
Creeks. 

The Stipulated Settlement Agreement and Agreed 
Order of Dismissal, which dismissed Ms. 
Brasher's, Normandy Park Community Club's, 
and the City of Des Moines' appeal of the Port's 
NPDES grmi t  contained the following 
provisions: 

Creating a Monitoring Team, including 
representatives appointed by the appellants; 
Conducting at least two additional sampling 
events of permitted stormwater outfalls in 
1995; 
Contributing hnds to the Des Moines Creek 
Basin planning and visioning process; 
Developing a short-term monitoring plan in 
cooperation with the Monitoring Team to 
sample Miller Creek basin outfalls and the 
outfall from Lake Reba examining glycol, 
BOD TSS, flow, ammonia, and turbidity and 
develop appropriate responses, as necessary, 
for any identified waterquality problems. 

A number ofcapital improvements to  the IWS are Additional mitigation for potential operational 
scheduled to be completed on or before June 30, impacts to surface water quality would be 
1997, including : considered depending on the results of the stream 

monitoring stud92 and the effects of Airport 
stormwater runoff on Miller and Des Moines 

Ihe Maintenance Yard Creeks. Monitoring of stations 
and a portion of the U'S. and downstream of Airport outfalls to Miller and aircraft parking area near the North Satellite, 

3' Stipulated Settlement Agreement No. 94-157, z' Stomrwafer Pollution Prevention Plan, Port of Seattle, 

3 
Washington Pollution Conwl Hearing Board,1995. 

June 30,1995. 
A m a l  Stormwater Monitoring Reporr Summ"y, Port Stormwater Receiving Environment Ahmitoring Plan, 
of Seattle, August 30,1995. Port of Seattle. August, 1995. 
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Des Moines Creeks is planned for this winter 
(95196). Potential additional mitigation that 
would 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, Sea-Tac, and Burien. 

(6) WATER CERTIFICATION - .  

49 USC 47106(c)(l)(B) requires that Airport 
Improvement . Program applications for airport 
projects involving the location of a new runway 
may not be approved unless the Chief Executive 
Officer of the state in which the project is 
located, or the appropriate state official certifies 
in writing that there is "reasonable assurance" 
that the project will be located, designed, 
constructed, and operated in compliance with 
applicable air and water quality standards. 
Therefore, certification from Washington State's 
Governor's Office is required indicating that the 
proposed project will comply with all applicable 
water quality standards. Certification is issued in 
the form of a Govemor's Water Quality 
Certificate. 

It is anticipated that the Governor's Certificate 
will be issued before completion of the Record of 
Decision. 
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TABLE IV.10-1 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

SUhIMARY OF HYDROLOGIC PARAMETERS EVALUATED 

Parameter I Relevance of Parameter 
F l d  1 Flood freouencies for Alternative 1 establish baseline conditions and allow evaluation of the 

G a t i o n  I Increases in flow duration may indicate potential for increased strram channel erosion: 
Annual Runoff I Increases in runoff volumes relative to Alternative 1 may indicate increased stream channel 

- - - - -  
Frequencies 

~~. .~-  

Volume I erosion potential and reductions in shallow groundwate;ncharge. 
Flaw I Flow exceedance ~ a r a m e t a  allows seasonal evaluation of low 190 oercent exceedance). I 

performaxke of stormwater detention facilities under Alternatives 2 through 4. Flood 
frequencies are useful for evaluating flooding and erosion potential. 

TABLE IV.10-2 

- .- 
Exceedance 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

DESCRIPTION OF WATERSHEDS 

median (50 prcerit exceadance), and high flow (10 percent ex&&ce) conditions, which 
could be related to aquatic habitat requirements. 

~&s&etland I 305 I * 
Aimon - Alternative 1 (Do-Nothind 

~otal-Arca (Acres) 
Impmious Area (Acns) 

Existing Land Uses in the Watmhed (Aucs) 
Residential 
Commercial 
Airport 
Open (parks, cemeteries, etc.) 

Total ~ r c a  ( A ~ s )  
- 

I 193 983 
Imomrious Area Draininn to Industrial Waste 50 I . 204 

5,183 
1,224 

3,238 
727 
193 
720 

Total Arca (Acres) I 519 I 1.187 
I m ~ m i o u s  Area Draining to Industrial Waste 50 270 

3585 
1,202 

1,052 
815 
983 
735 

syitem (ACES) 
- 

Impervious Area Draining to Storm System (Acres) 
A i m n  - Alternatives 2,s. and 4 ("Wth Project") 

* 
Fonsttd and wetland area for Dcs Moines Creek are included among the other land use categories. 
Source: Northwest Hydraulics. 1990; Shapiro & Associates. Gambrel1 Urban. 1994. 

' 

60 

sy;tem (Acres) 
- 

Impervious Area Draining to Storm System(Ams) 

-3 
a' hfilfer Creek Regwnal S~ormwater Derention Facilities Design Hydrologic Modeling, Northwest Hydraulics Consultants. 

1990. 

369 

-> 42' Shapiro and Associates, and Gambrel1 Urban. 1994. 
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TABLE IV.10-3 
WATER QUALITY PARAMETERS FOR AIRPORT STORMWATER RUNOFF COMPARED WITH STORMFLOW WATER QUALITY DATA 

FOR MILLER AND DES MOINES CREEKS (AVERAGE (RANGE)) 

Parnmter TP SRP N02+NO3-N NH3 HARD FC pH PO0 TURB TSS Cu Pb Zn DO T Saum 

Upper Miller Cr. 
(Above SR 518) 

Lake Rcba Inlet 
Smams 

Downsmam fmm 
Lake Rcba 

Walker Creek 

(below Marine View 
Dr.) 
hliller Cr. 8 WWTP 

Sea-Tac Storm waur 
Runoff Discharge to 
hliller Cr. 

Sea-Tac Storm water 
Runoff dischuge to 
Des Moiner Cr. 

Des Moines Cr. a 
Swth l92nd Sveet 

Dcs Moincs Cr. @ 
Tycc Pond 

Dcs Moincs Cr. C2 

ND ND KingCounty. 
1994 

ND ND KingCounty. 
1994 

ND ND KingCwnly. 
1994 

11.1 I2 Yokers. 1994 
(8.3-122) (6-21) 

ND ND Ponof 
Seattle. 1995 

ND ND P m o f  
Seattle. 1995 

7.2 8.9 ~ o n o f  
Seattle. 1593 

6.54 10.9 Ponof 
Scattlc.1993 

7.14 10.9 Pon of 
SOU* 200th SI. Seattle, 1993 

Unbncketcd numbers - Ap licable water quality standards 
(xx-xx) - Range of Actual Bata 

NOTES: 
uilhmetic m a n  value oflwo m m ~ k s  

b only one mmpk with F W  rbowlhe timiuofdetection (I.OmghorO.ZS) 
TP . total phosphorus (mgh) TURD - urbidity (nephalomhic c 86% ofumpkscollccted belwan lanuaryand July 1994 (25 of 29)mntained morc chm 100 

Nrbidily uniuor NTU) organisnu per 100 mL 
SRP - Soluble rcactirc phosphoms (mgh) TSS - tom1 surpcndcd solids (mgh) d September and October 1994 ~ l o m a t e r  monitaing &la for oudalb O(M-008 (rcferto Exhibit N.10- 
N02tN03-N - niaiu plus dm@ nitrogen (mgh) cu - toulcoppm(mgh) 0. 
NHI - ammonia nitrogen (mgh) Pb - toul kad(mgh) c &ptcmbermd O n o k r  1994 alomnvaer monitoring & u  foroudrlls 002Q)S and ~ . 0 1 0 ( r c f e r t o  
HARD - Hardneu ( C a w  mgh) Zn - toul zinc(mg/L) Exhibit N.10.8) 
FC - kcal c o l i f m  baclcria ( In00 mL) T - amperahneD f Ocomcuic m a n  o f4  mmplu 
r00 - f m  cavlcvd oil and gwue (mgh) DO - dissolved oxygen (mgh) ND Nodam 

Sounrs: King County. 1994. Unpublished storm llow monitoring data rcalved fmm Kate Rhoads. King 
County Surfaa Water Managemnt. Yoken Jim. 1994. Swthwut Suburban S m n  Disuic~ 
Pmond communicadon. onplblishcd d m .  Port of Seattle. 1995. Monthly Stormwaur 
Discharge Monitoring Repau. Put of Seattle. 1993. Srormwrrr and Indunrlal W a n m r r r  
Quaiiry m Slanlr-Tocoma Infemarlonal Airpon. P m  of Seattle. P m  of Seattle. 199% Annual 
Srormwler hfonCodng knvnoy Repan 
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TABLE IV.10-4 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

EXISTING FLOOD FREQUENCIES FOR LOCATIONS 
ALONG MILLER CREEK 

Location A is below the Lake Reba Detention facility (Exhibit IV.151). 
Location B is at Fist Avenue South. 
Location C is near the mouth of the creek. 
Source: Montgomery Water Group, 1995. 

Return 
Period 
(Years) 

100 
10 
2 

1.11 

TABLE IV.10-5 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

Probability 
(56) 

1 
10 
50 
90 

EXISTING n O O D  FREQUENCIES FOR 
LOCATIONS ALONG DES MOINES CREEK 

Alternative 1 @o-~othing) 
Flow Rates (cfs) 
Stream Location 

Location D is Mow the confluence of the east and west branches (Exhibit IV.10-1). 
Location E is at South 208th S e t .  
Source: Montgomq Watn Group. 1995. 

A 
171 
125 
80 
47 
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Return 
Period 
(Years) 

100 
10 
2 

1.11 

B 
293 
185 
109 
64 

hobability 
(47.) 

1 
10 
50 
90 

Alternative I (Do-Nothing) 
Flow Rates (cfs) 
Stream Location 

C 
468 
293 
173 
104 

D 
232 
154 
103 
74 

E 
280 
178 
112 
76 



Sea-Tac Airport Master P h  Updare Final EIS 

TABLE N.10-6 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

WASHINGTON STATE DEPARTMENT OF ECOLOGY 
CLASS AA FRESHWATER WATER QUALITY STANDARDS 

Parameter Standard 

Fecal coliform bacteria Shall not exceed a geometric mean of 50 colonies per 
100 rnL, and shall have not more than 10 percent of 
the samples used to calculate the geometric mean 
exceediig 100 colonies per 100 mL. 

Dissolved oxygen Shall exceed 9.5 mg/L. 

Total dissolved gas 

Temperature 

Turbidity 

Shall not exceed 110 percent of saturation at any 
point of sample collection. 

Shall not exceed 16C due to human activities. 
Temperature increases from point source discharges 
shall not, at any time, exceed t = 23/(T + 5). where t 
= the permissive temperature increase measured at 
the mixing zone boundary and T = highest ambient 
temperature outside the mixing zone in the vicinity of 
the discharge. Incremental increases resulting from 
non-point source activities shall not exceed 2.8C. 

C 
Shall be within the range of 6.5 to 8.5 with a human- 
caused variation withi  a range of less than 0.2 units. 

Shall not exceed 5 NTU over background when the 
background turbidity is 50 NTU or less, or have more 
than 10 percent increase in turbidity when 
background turbidity is more than 50 NTU. 

Toxic, radioactive, or deleterious Shall be below those that may adversely affect 
material concentrations characteristic water uses, cause acute or chronic 

conditions in the most sensitive aquatic biota, or 
adversely affect public health. 

Aesthetic values Shall not be impaired by the presence of materials or 
their effects, excluding those of natural origin, which 
offend the senses of sight, smell, touch, or taste. 

Source: WAC 173-20111 November 25.1992. 

Chapter lV - IV.lO-20D - 
Water Quality and Hydrology 



Sea-Tac Airpori Master Plan Upakte Finn! EIS 

TABLE N.10-7 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

LOW AND HIGH ESTIMATES OF STORMWATER RUNOFF 
POLLUTANT LOADING CONTRIBUTIONS (poundslyear) 

for seven pollutants from the Seattle-Tacoma International Airport to Miller and Des Moines 
Creeks compared to the total pollutant loads for these basins. 

AiZQrf Remainder of Bashz Total B w  
Low High Low High Low High 

Des Moines Creek 

parameter 

TSS 22.764 311.106 1.221.353 333,870 1,244,117 6.8 1.8 
BOD 23.614 73.129 123.558 96,743 147,172 24.4 16.0 
TP 212 986 4,187 1,198 4,399 17.7 4.8 
Tot. Cu 103 161 285 264 388 39.0 26.6 
Tot. Pb 15 413 553 428 568 3.5 2.6 
Tot. Zn 232 1.129 1,547 1.361 1.779 17.0 13.0 
O&G 5,954 32,363 32,363 38.317 38,317 15.5 15.5 

Miller Creek 

Parameter 

TSS 2,995 522,300 2,669.300 525.295 2,672,295 0.6 0.1 
BOD 3,058 139,775 209.900 142,833 212.958 2.1 1.4 
TP 54 2,052 8,969 2,106 9,023 2.6 0.6 
Tot. Cu 11 243 448 254 459 4.3 2.4 
Tot. Pb 3 635 857 638 860 0.5 0.3 
Tot. Zn 54 2,024 2,638 2.078 2,692 2.6 2.0 
O&G 1.179 61,110 61.110 62.289 62,289 1.9 1.9 

V Annual airport pollutant loads taken fmm the Seanle-Taconuz l n t e ~ t i o n a l  Airport Stomwater Pollution Prevention 
P h .  Port of Seattle. June. 1995. 

I Pollutant loads for basin, excluding the Airport 
Y A range of low and high pollutant loading rates for different land uses (e.g.. residential, commtrcial, open space) based 

on data from the Pacific Nonhwen was obtained from the titeramre. Total annual pollutant loadings w m  calculated by 
multiplying the loading rates by the appropriate land use areas within each basin (Table IV.10-2) 

U TSS - total suspended solids: BOD - biochemical oxygen demand; TP - total phospharus: To t  Cu - total capper; Tot  Pb 
- total lead, To t  Zn - total zinc; OBG -oil and grease. 

Chapter lV - IV.lO-20E - 
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TABLE N.10-7A 
FLOOD FREQUENCIES AND RATES FOR LOCATIONS ALONG MILLER CREEK FOR 

ALTERNATIVE 1 AND ALTERNATIVES 2,3 AND 4. 

Location C is near the mouth of the creek. 

TABLE IV.10-8 
FLOOD FREQUENCIES AND RATES FOR LOCATIONS ALONG DES MOINES CREEK FOR - 

ALTERNATIVE 1 AND ALTERNATIVES 29  AND 4. 

Location D is below the confluence of the east and west branches (Exhibit 1V.10-1). 
Location E is at South 208th St. 

TABLE IV.10-9 
ANNUAL RUNOFF VOLUMES TO MILLER CREEK AND DES hlOINES CREEK 

Alternatives 2-4 
Flow Rates (cfs) 
Stream Location 

Probability 
(%I 

Chapter IV - lV.lO-2OF - 
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Alternative 1 
Flow Rates (cfs) 
Stream Location 

Annual Runoff Volume 
(acre-feet) 

Alternative 1 
Alternatives 2-4 

Change in Annual Runoff 
Volume 

(acre-feet) 
(a) 

Percent of VolumqIncrease 
Flowing at < 01 11  

Percent of Vol~rne~Increa~e  
Flowing at < 01 m 
' Q1.11 is the in-stream peak flow rate for a 1.1 1-year rerum period. 

Q.00 is the in-stream peak flow rate for a 2-year return period. 
Source: Montgomery Warn Group, 1995. 

Des Moines Creek 
Stream Location 

Miller Creek 
Stream Location 

D 

3.525 
3,586 

61 
2 
96 

99 

E 

4,184 
4,223 

39 
1 

95 

98 

C 

5.054 
5,361 

307 
6 
92 

97 

A 

1.680 
1,781 

101 
6 

93 

97 

B 

2,880 
3,124 

244 
8 

91 

97 
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Exhibit IV.lO-2. Average low, median, and high flow rates for 
Alternative 1 at Location B along Miller Creek. 

.-..., Alternative 1 

High Flow 
.. 

Low Flow '- . --..*----- 
1J8n 1-Mar I-May 1 Jul I-Sep I-Nw 

Month of Year 

Source: Montgomery Water Group, 1995. 
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Exhibit IV.lO-3. Average low, median, and high flow rates for 
Alternative 1 at Location D along Des Molnes Creek. 

I , . . . 
I High WOW 

....-. Alternative 1 

Median ~iow'~. 
, - " *, .". . . \  .- . 

1 Jan 1-Mar 1 - w  1 Jul 

Month of Year 

Source: Montgomery Water Group, 1995. 
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Exhibit IV.lO-6. Average low, median, and high flow rates for 
Alternative 1 and Alternatives 2-4 at Location B along Miller Creek 

High Flow 
*..... Alternative 1 

-Alternatives 2-4 

1 Jan 1-Mar . 1-May 1 Jut 

Month of Year 

Source: Montgomery Water Group, 1995. 
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Exhibit 1V.10-7. Average low, median, and high flow rates for 
Alternative 1 and Alternative 2-4 at Location D along Des Moines Creek 

Alternative 1 

- Alternatives 2-4 

1 Jan 1-Mar I-May 1 J u l  1-Sep 1-Nov 

Month of Year 

Source: Montgomery Water Group, 1995. 

Chapter lV - IV.23-20M - 
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CHAPTER IV, SECTION 11 

WETLANDS 

Proposed Master Plan Update alternatives at Sea- 
Tac Airport would affect existing wetlands. 
Impacts on these wetlands would include: 
placement of fill material, dredging, removal of 
existing vegetation, and changes in hydrologic 
regimes as a result of increased impervious 
surface area and stormwater management system 
restructuring. 

Department of Fisheries and Wildlife. In 
addition to required permits or approvals, 
compensatory mitigation would be required. 

(1) METHODOLOGY 

Three different methods were used to identify 
wetlands, and potential impacts: 

Wetlands that would be affected by each of the 
"With Project" alternatives are palustrine 
emergent, scrub-shrub, open water, and forested 
systerns.1' Wetland investigations of the airport 
area identified almost 144 acres of wetland. The 
specific number of wetlands that wbuld be 
affected by the "With Projectn alternatives will 
be determined by how much earth is excavated 
from the on-site borrow locations. Utilimtion of 
Borrow Area 8 (North Borrow Area) would result 
in direct impacts occurring to 16-acres of wetland 
in six different systems. Due to these large 
impacts, excavation is not proposed to occur in 
Borrow Area 8. 

About 34 individual wetlands could be directly 
affected by development at the Airport. 
Including fill for the following: 

comprehensive and intermediate, on-site 
wetland determination$@ were conducted to 
delineate wetlands that could be affected; 
existing wetland delineations of portions of 
the detailed study area were reviewed and 
included as part of this document; and 
in those portions of the detailed study area 
where right-of-entry was not granted, 
wetlands were identified . from aerial 
photographs, existing inventories, and 
observations made from adjacent properties. 

A detailed description of criteria used to make 
wetland determinations is contained in Appendix 
H-A. As is noted in Appendix A, the U.S. 
Army Corps of Engineers is a cooperating agency 
in the preparation of this EIS. 

4ltmative 
41t I @~-Nothik@ 
Ut 2 (Central Tminal  with): 

8,500 A runway 
7,500 A runway 
7,000 A runway 

4lt 3   nod^ Terminal with): 
8,500 A 
7,500 A 
7,000 A 

4lt 4 (South Terminal with): 
8,500 A 
7.500 A 
7,000 A 

Wetland Itnuacts 
1.70 acres 

10.37 acres 
9.43 ams 
9.62 acres 

10.37 acres 
9.43 ams 
9.62 acres 

10.37 acres 
9.43 acres 
9.62 ams 

Source: Shapiro & Associates. 1995 
bsurna fill is not excavated h m  On-Site Borrow Area 8. 

Adverse impacts on wetlands would require 
permits or approvals from the following agencies: 
U.S. Army Corps of Engineers, Washington State 

7 Department of Ecology, and Washington 
.J 

1' Classi/cation of Wetlands and Deepwater Habitats of 
the UnitedStates, Cowardin, et al., 1979. 

(2) EXISTING CONDITIONS 

A total of 55 individual wetlands were identified 
within the detailed study area and are shown in 
Exhibit N.11-1. These wetlands range in size 
from approximately 0.02 acre to 30 acres with a 
total area of approximately 144 acres. A total of 
20 emergent, 9 scrubshrub, 4 open water, and 22 
forested wetlands were identified. Wetlands may 
have more than one classification, (i.e., 
forested/scmbshmb), in these cases the 
predominant vegetation class is listed first. 
Table IV.11-1 contains a list of wetlands 
identified, their classification, the approximate 
area of each wetland, and the degree to which 
they may be affected by the proposed Master 
Plan Update alternatives. 

a C o w  of Engineers JVe~Iandr Delineation hfanual. 
Environmental Laboratory, 1987. 

1' Federal ,\fama1 for Identifing and Delineating 
Jurisdictioml lVet!a&, Federal Interagency 
Committee for Wetland Delineation, 1989. 

4, Jurisdictiowl Wetland Determination for the Seattle- 
Tacoma Interwtioml Airpon Master Plan Updae 
Emionmental Impact Srarement, Shapiro and 
Associates, Inc., 1995. 

Chapter lV - IV.11-I - 
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Wetlands provide hydrologic and biological 
functions that are considered important to human 
health, safety, and welfare. Hydrologic functions 
provided by wetlands include: storage of flood or 
stormwater; enhancement of water quality by 
filtering out pollutants; recharge of groundwater 
aquifers; and dissipation of floodwater energy. 
Biological functions of wetlands include 
providing breeding, feeding, nesting, and resting 
habitat for fish and wildlife species as well as 
retention and detention of nutrients. Different 
classifications of wetlands are generally 
considered to be better suited to provide different 
wetland functions. Forested k d  scrubshrub 
wetlands are generally considered to provide 
greater flood energy dissipation and wildlife 
nesting habitat than that provided by emergent 
wetlands. Emergent wetlands are generally 
considered to provide greater water quality 
improvement functions and wildlife feeding 
opportunities than other wetland types. Open 
water wetlands are usually associated with 
groundwater recharge and fish habitat functions. 
Additional detail on the biological and hydrologic 
functions impacted by the proposed Master Plan 
Update alternatives are presented in the Wetland 
Mitigation Plan (Appendix P). 

The followine sections briefly describe the 
location, s i g  and general characteristics of 
wetlands in the studv area. Wetlands are 
discussed by region in which they occur, as 
illustrated in Exhibit IV.11-2: North Borrow 
Source Areas and WarehouselParking Area, West 
Area, South Aviation Support Area, and South 
Borrow Source Areas. Detailed descriptions of 
each wetland are provided in Appendix H-A. 

(A) North Borrow Source Areas (5 & 8 )  
and WarehouselParkin~ Area 
Wetlands 

quantities of wetland in Borrow Area 8, the 
excavation will not occur in this area. 

(B) West Wetland Area 

Thirteen wetlands (Wetlands 15 through 27) 
were delineated in the area of the proposed 
new parallel runway during August and 
September, 1994. Ten additional wetlands 
(Wetlands 35 through 44) were identified in 
the west wetland area from either aerial- 
photograph interpretation or review of 
existing inventories, delineations were not 
conducted as rightof-entry was not granted 
by property owners. The west wetland area 
is bound -on the west by Des Moines 
Memorial Drive S., on the east by existing 
runways, on the north by S. 154th Street, and 
on the south by S. 200th Street. Soils 
throughout this area consist of fill and are 
highly compacted. The wetlands in this area 
range in size from 0.06 acres (Wetland 22) to 
30.3 acres (Wetland 43). 

(C) South Aviation S u ~ ~ o r t  Area 
Wetlands 

Three wetlands were identified within the 
South Aviation Support Area (SASA). Two 
wetlands (Wetlands 52 and 53) were 

* identified and delineated as part of the 1994 
SASA Final EIS.5' A wetland (Wetland 28) 

C 
was identified and the portion within the 
potential construction area was delineated. 
The SASA boundaries are demarked on the 
north by S. 188th Street, on the east by 
Pacific Highway S. (Highway 99), on the 
south by S. 200th Street, and on the west by 
18th Avenue S. Wetlands in this area range 
in size from 0.6 acres (Wetland 53) to 18.1 
acres (Wetland 28). 

A total of 16 wetlands were identified in the 
North B&OW Source Areas and the @) South Borrow Area Wetlands 
WarehouselParkine Area. Of these. 14 were 
delineated ( ~ e t l G d s  1 through 1 4 i  and two Four wetlands (Wetlands 29, 30,31, and 32) 
(Wetlands 33 and 34) were identified from were delineated in the south borrow area 
existing wetland inventories. Wetland during November 1994. The South Borrow 
numbering follows the labels assigned in the Area (Borrow Areas 1, 2, and 3) is located 
wetland delineation report as provided in between 16th Avenue S., 24th Avenue S., S. 
Appendix H-A. This portion of the study 216th Street, and S. 200th Street. Three 
area is bound on the south by S. 154th Street, additional wetlands (Wetlands 48, 49, and 
on the west by 15th Avenue S., on the north 50) were delineated and are described in the 
by S. 146th Street, and generally on the east Des Moines Creek Technology Campus Draft 
by 28th Avenue S. Sizes of wetlands in this 
area range from 0.07 acres (Wetland 1) to 
17.6 acres (Wetland 33). As a result of the 2 Soufh Aviation Support Area Fina!E& Port of Seattle, 

1991. C. 
Chapter lV - IV.11-2- 
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E1S.P Des Moines Creek traverses this area 
in a relatively deep ravine. Wetlands in this 
area are smaller than 0.03 acres. 

(E) Other Wetlands 

Four wetlands were identified in the general 
vicinity, outside of any identified impact 
area. These wetlands were not delineated but 
rather were identified from the National 
Wetland Inventory M Des Moines, T Washington, Quadrangle. ' These wetlands 
range in size from 0.06 acres (Wetland 46) to 
26 acres (Wetland 54). 

(3) FUTURE CONDITIONS 

Of the 55 individual wetlands identified, 34 could 
be directly affected by future' airport 
improvements at Sea-Tac. Each of the proposed 
"With Project" alternatives would affect 
wetlands. The specific area of wetland that could 
be affected would depend upon the amount of fill 
excavated from the on-site borrow locations. 
This analysis assumes that Borrow Area 8 would 
not be utilized. Wetland impacts can be avoided 
or minimized through the use of off-site fill. 
However, use of off-site material would increase 
the amount of truck traffic affecting area roads 
during the construction period, as discussed in 
Section 23 "Construction Impacts". 

Development of an 8,500-ft runway and full 
utilization of the south borrow source and 
warehousdparking areas would directly affect 
about 10.4 acres of wetland including; 7.07 acres 
of forested wetlands. 0.39 acres of scrubshrub 
wetlands, and 2.88 acres of emergent wetlands. 
Develo~ment of a 7,500-ft runway would directly 
affect 9.43 acres of wetland incliding; about 6.h 
acres of forested wetland, 0.38 acres of scrub- ' 

shrub wetland, and about 2.46 acres of emergent 
wetland. Development of the 7,000-ft runway 
option would directly affect about 9.62 acres of 
wetland including, about 6.58 acres of forested 
wetland, 0.38 acre of scrub-shrub wetland, and 
2.56 acre of emergent wetland. 

All impacts on wetlands would be anticipated to 
occur during the Phase I time period (1996-2001). 
No wetland impacts would occur as a result of 
terminal expansion options. Table lV.11-2 

6' Des Moines Creek ' Technology Camput. Dr@ 
EIS, Port o f  Seattle. Febnmy, 1995. 

.? National IYerland Inventory Map. Des Moines, 
Wachington, Qua&angle, U.S. Fish and Wildlife 
Service, 1987. 

summarizes potential impacts on wetlands by 
location and alternative. 

Construction of the proposed new parallel 
runway, extension of Runway 34R, grading and 
filling of the Runway Safety Areas, and 
utilization of borrow source areas would require 
removal of existing vegetation, draining, and 
discharging of fill material to wetland habitats. 
Existing wetland area and finctions would be lost 
or diminished as a result of these actions. Loss of 
wetland habitat and function represent a 
significant adverse environmental impact. 

Wetland impacts associated with each of the 
proposed Master Plan Update alternatives are 
described below. 

(A) Do-Nothinc (Alternative 1) 

The Do-Nothing alternative would maintain 
Sea-Tac as it exists today. As the Port of 
Seattle has received approval from the FAA 
to initiate development of the South Aviation 
Support Area, impacts to wetlands could 
occur to wmplete that development. As was 
described in the Final Environmental Impact 
Statement for the SASA development, 
approximately 1.7 acres of wetland would be 
affected (Wetlands 52,53, and 55). No other 
wetland impacts would be expected. 
Proposed extension of SR509 wuld effect up 
to 11.1 acres. of wet1and.g However, as a 
specific alignment as not been identified, 
these impacts are not included in the Do- 
Nothing assessment. 

(B) W i t h  Proiect" Alternatives 
/Alternatives 2.3. and 4) 

Each of the "With Projectn alternatives 
would affect wetlands. No direct wetland 
impacts would be anticipated as a result of 
the various landside improvements. 
However, wetland impacts would vary as a 
result of the three alternative runway lengths 
(8,500, 7,500, or 7,000 feet). Wetland 
impacts associated with each runway length 
option are listed in Table IV.11-2. 

SR 509/Sourh Access Drop US, December. 1995. 

Chapter IV -Dl.ll-3- 
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1. 8.500-ft New Runway 

Construction activities associated with 
building an 8,500-A proposed new 
parallel runway, separated 'by 2,500 feet 
from Runway 16U34R, extending 
Runway 34R, development of additional 
warehouse and parking space, and 
utilizing Borrow Areas 1,2,3 and 5 for 
structural fill would affect 10.37 acres in 
3 1 different wetland habitats. ~ ~ -~ - ~~~ ~ ~~~ 

Impacts associated with construction of 
the proposed new runway include filling, 
grading, or otherwise affecting 7 forested 
wetlands (Wetlands 11, 14, 18, 19, 21, 
37, and 40) with a total area of 
approximately 2.88 acres. Two scrub- 
shrub wetlands (Wetlands 20, and 22) 
totaling 0.07 acre would be impacted. 
Approximately 2.51 acres of 11 different 
emergent wetlands would be affected by 
construction of an 8,500-foot-long third 
runway. About 5.48 acres of wetland 
habitat would be impacted as a result of 
the proposed new parallel runway. 

2. 7.500-ft New Runway 

Impacts associated with new runway 
construction include filling, grading, or 
otherwise affecting 6 forested wetlands 
(Wetlands 18, 19, 21, 25, 37, and 40) 
with a total area of approximately 2.40 
acres. Two scrubshrub wetlands 
(Wetlands 20 and 22) totaling 0.06 acre 
would be directly impacted. 
Approximately 2.09 acres of 9 different 
emergent wetlands (Wetlands 12, 15, 16, 
17, 23, 24, 26, 35, and 41) would be 
affected by construction of a 7,500-foot- 
long third runway. Impacts would occur 
on 4.55 acres of wetland habitat as a 
result of the 7,500 A long new parallel 
runway. 

3. 7,000-ft New Runway 

Impacts associated with development of a 
7,000 foot-long runway would be similar 
to those described for the 7,500 foot-long 
runway option, with the exception of 
emergent wetland impacts. Direct 
impacts as a result of this alternative 
would include filling, grading or 
otherwise affecting 2.19 acres of 9 
different emergent wetlands. Impacts on 
scrub-shrub wetlands would be the same 

as those described for the 7,500 foot-long 
runway option. 

Development in the SASAwould affect two 
forested wetlands (Wetlands 52 and 53), and 
shrubfscrub wetland (#55) with a total area of 
1.7 acres. Proposed extension of Runway 
34R would affect Wetland 28 (0.06 acre). 

Full development of warehouse/parking 
facilities north of the existing air-cargo area 
at the Airport would directly affect two 
forested wetlands (Wetlands 1 and 2). The 
total wetland impact as a result of 
construction in this area would be 
approximately 0.81 acre. 

Utilization of Borrow Areas 1, 2, and 3 for 
structural fill would result in direct impacts 
on two forested wetlands (Wetlands 29 and 
51), two scrubshrub wetlands (Wetlands 30 
and 49), and three emergent wetlands 
(Wetlands 31, 32, and 50). Total wetland 
area affected by utilization of the south 
borrow source areas would be: 1.62 acres of 
forested wetland habitat, 0.12 acre of scrub 
shrub wetland habitat, and 0.08 acre of 
emergent wetland habitat. A total of 1.82 
acres of wetland habitat would experience 
impacts as a result of development activities 

C 
in this area 

(C) Preferred Alternative 

As is described in Chapter 11, the Port of 
Seattle staff have recommended the 
implementation of Alternative 3 (North Unit 
Terminal) with a new parallel runway with a 
length of 8,500 feet. As the previous 
paragraphs indicate, all of the alternatives 
would result in the filling of wetlands. The 
preferred alternative would result in the 
filling of 10.37 acres of wetland in 33 
different wetland habitats. These impacts 
include the following: 

7.07 acres of forested wetlands 
0.39 acres of shrub-scrub wetlands 
2.88 acres of emergent wetlands 

No wetlands were identified in Borrow Area 
5. The Port will not excavate earth from 
Borrow Area 8 in order to avoid over 16 
acres of impact to wetland areas. 

Chapter IV - 1V.11-4 - 
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wetlands. Within the on-site alternatives 
FAA Order 5050.4A "Airport Environmental (Alternatives 1 through 4), the Do-Nothing 
Handbook* states: alternative (Alternative I) will not satisfy the 

Region's aviation needs. In assessing 
"Federal agencies ... avoid undertaking or providing Alternatives 2, 3 and 4, attempts would be 
assistance for new construction located in wetlands made to minimize adverse impacts to 
unless the head of the agency fmds: a) that there are wetlands. 
no practicable alternatives to such construction, and 
b) that the proposed action includes all practicable 
measures to minimize harm to wetlands which may 

As the Do-Nothing alternative would not satisfy 

result from such use." [Chapter 5, Paragraph 47 e 
the needs identified by the EIS, it was determined 

(1 1) (Wl 
not to be a practicable alternative. 

"The term 'practicable' means feasible. Whether 
another alternative is practicable depends on its 
feasibility in terms of safety, meeting transportation 
objectives, design, engineering, environment, 
economics, and any other applicable factors." 
[Chapter 5, pmgraph 47e(l I)(e)l 

In evaluating alternatives, Chapter I1 considered: 

m-site alternatives to satisfying the existing 
and future aviation needs - as was shown 
none of the off-site alternative can satisfy the 
need for the following reasons: 

1. There is no sponsor, identified source of 
funds or acceptable site for a new airport; 

2. Extensive study of this issue resulted in 
the consideration of all alternatives for 
addressing air transportation capacity 
issues in this Region. Based on this 
process, the Puget Sound Regional 
Council (PSRC) adopted Resolution A- 
93-03 and EB-94-01 confirming that no 
feasible sites exist; and 

3. If a new site could be identified, market 
forces would not enable it to be 
successful until regional origin and 
destination air travel demand exceeds 10 
million enplanernents annually - currently 
forecast to occur around the year 2010. 
In addition, all of the sites considered in 
the Major Supplemental Airport Study 
were found to affect wetlands. 

0 Technology or Activity/Demand Management 
Al~ernatives - no technology or 
activityldemand management related 
alternative is capable of addressing the poor 
weather related constraint at Sea-Tac or to 
accommodate forecast increases in air travel 
demand. 

On-Site Alternatives - Because of FAA safety 
related airport design standards, no other on- 
site alternative exists to avoid the fill of 

Wetland impacts could be avoided through the 
acquisition of off-site fill to complete a portion o f .  
the "With Project" alternatives. As is noted in 
the previous sections, about 16 acres of wetland 
could be affected in on-site Borrow Area 8. 

(4) CUMULATIVE IMPACTS 

As previously mentioned, a maximum of 10.37 
acres of wetland would be filled as a result of the 
Master Plan Update "With Project* alternatives. 
Loss of this amount of wetland area, however, 
should be viewed as one of many contributing to 
cumulative effects on natural resources in the 
Puget Sound Region. The result of past wetland 
filling has been to increase the functional 
importance of the remaining wetlands in the 
Region. Removal or alteration of wetlands as a 
result of the alternative airport development and 
other oroiects in the area may limit the ability of 
remaiiing wetlands to p&orm the lost or 
diminished functions. This may be particularly 
true of the stormwater storage fiinctions of 
wetlands in the project vicinity. Increased 
impervious surfaces associated with development 
activities at the Airport may increase both the 
depth and duration of.storrnwater in remaining 
wetlands. This could result in inckased 
floodwater elevations for longer periods of time 
in the watershed. 

(4) MITIGATTON 

Actions that affect wetlands generally require 
authorization from various federal, state, and 
applicable local agencies. In the State of 
Washington, projects with significant adverse 
wetland impacts require a Section 404 permit 
from the U.S. Amy  Corps of Engineers (Corps), 
and Section 401 Water Quality Certification from 
the Washington State Department of Ecology 
(Ecology). In addition to the required permits 
and approvals, compensatory wetland mitigation 
may also be required to offset significant adverse 
impacts on wetlands and their functions. 

Chapter lV - IV.11-5 - 
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The Port of Seattle has initiated the wetland 
permitting process with the Seattle District of the 
Corps. The Corps is a cooperating agency in the 
preparation of this EIS. Additional coordination 
is anticipated with the Washington State 
Department of Ecology. It is anticipated that 
permits would be issued after approval of the 
Final Environmental Impact StatementlRecord of 
Decision for the Master Plan Update actions and 
that no adverse impacts would occur on wetlands 
as a result of the Master Plan Update prior to 
issuance of the appropriate permits. 

Significant unavoidable adverse impacts would 
occur to wetlands; these impacts include filling, 
grading, changes of hydrology, and removal of 
vegetation. The Port of Seattle would avoid 
adverse impacts where possible (e.g., use of off- 
site fill to avoid approximately 16-acres of 
wetland impact in Borrow Area 8), and would 
minimize impact by using Best Management 
Practices (BMP) during construction and 
operation of the proposed improvements. Among 
the BMPs to be utilized are: installation of silt- 
fences around wetlands not being directly 
affected, timing of construction activities to avoid 
impacts during the rainy season, and staging of 
construction equipment and vehicles away from 
wetland areas. 

In addition to avoidance and minimization as 
mitigation for direct impacts on wetlands, the 
Port of Seattle has identified the following 
wetland compensatory mitigation needs as a 
result of direct impacts on wetlands. Direct 
wetland impacts and mitigation area required, 
presented in Table IV.11-3, represents the 
"worst-case scenario;" that is, the maximum 
wetland impact that could occur as a result of the 
proposed action (a new parallel runway with a 
length of up to 8,500 feet and full utilization of 
on-site south borrow source areas and warehousd 
parking facilities). Wetland mitigation ratios 
listed assume creation of new wetland area as 
presented in Appendix P. 

After extensive study, the Port of Seattle has 
selected a preferred wetland mitigation site in the 
lower Green River Valley. Mitigation for 
impacts on wetlands at 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 recommende' 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 Port of Seattle is committed to attaining "no 
net loss" of wetlands through mitigation efforts. 
After investigating over 100 individual parcels, 
the Port has selected a site located within the City 
of Auburn for the development of the 
compensatory wetland mitigation. This site, 
located in Section 3 1, Township 22N, Range 5E, 
Willamette Meridian 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 has been farmed in the 
recent past, and 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 
canarygrassdominated wetland was delineated at 
the site. The site is bound by a variety of land 
uses including agriculture to the north and south; 
undeveloped land, multi-family housing and a 
drive-in theater to the west; and the Green River, 
patches of riparian forest, and undeveloped 
slopes to the east. A narrow strip of land along 
the western banks of the Green River is held by 

C 
King County. In December 1995, the Port of 
Seattle gained ownership of the property 
following completion of a bankruptcy proceeding 
by the previous owners. 

The Port of Seattle is coordinating with the Corps 
of Engineers concerning the proposed mitigation 
site and the plan included in this Final EIS. 
Appendix P contains a detailed mitigation plan 
for the proposed wetland mitigation, including: 

Water regime; 
Site grading; 
Landscape plan; and 
Monitoring plan 

Initially, the City of Auburn expressed 
reservations concerning the development of the 
mitigation site within the City boundaries. 
However, the final mitigation plan was developed 
to reflect their concerns regarding land use. 

p "Wildlife Anraaions On or Near Airporls," FM Draj 
Advisory Circular 150/5200-, no datc. 
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TABLE IV.ll-1 
Page 1 of 2 

Seattle-Tacoma International A i i r t  
Environmental Impact Statement 

WETLAND CLASSIFICATION AND AREA 

18500 Foot Runwav . 
Option Wetland Number Classification Areau (ac) &a@ (ac) 

1 PFO 0.07 0.07 
2 PFOEM 0.74 0.74 

PFO 
PFO 
PFOISS 
PSS 
PFOIOWEM 
p s s m  
PEMlFO 
PSS 

PFOEM 
PEMIM) 
PEM 
PFO 
PEM 
PEM 
PEM 
PFO 
PFO 
PSSEM 

PFO 
PSSEM 
PEM 
PEM 
PFO 
PEM 
PEM 
POWBS 
PFO 
PSSlFO 

PEM 
PEM 
PFOISSIEMIOW 
POW 
PEM 
PFO/EM 
PFOISS 
PEMISS 
PFO 
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TABLE IV.11-1 
Page 2 of 2 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

WETLAND CLASSIFICATION AND AREA 

Wetland Number Classification AreaU (ac) ~rnpactsl' (ac) 

40 PFO 0.09 0.09 
41 PEM 0.08 0.08 
42 PEM 0.5 0.0 
43 PEhlISSEOIOW 30.3 0.0 
44 PFOISS 0.7 0.0 
45 PEM 5.0 0.0 
46 POW 0.06 0.0 
47 POW 0.2 0.0 
48 PEM 0.02 0.0 
49 PSS 0.02 0.02 

50 PEM 0.03 0.03 
51 PFO 8.1 0.48 
52 PFOISS 1 .O 1 .O 
53 PFO 0.6 0.6 
54 PSS/OW 25.7 0.0 
55 PSS 0.04 0.04 

TOTALS 143.8 10.37 

P - Palusterine 
EM - Emergent Marsh 
OW - Open Water 
FO - Forested 
SS - ShrubISc~b 

I 1 Source: Paramctrix; and Shapiro & Associates, Wetland impact values provided by a GIS operated by Gambrel1 Urban, 
1995. Wetland area values for wetlands 1-3 1 based on survey conducted by Port of Seaale (1995). Area values for 
wetlands 32-48 b w d  on GIS output. Area values for wetlands 49-54 based on &ng literahire. 
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TABLE Wall-2 

SUMMARY OF WETLAND IMPACTS BY AREA AND ALTERNATIVE 

Wetland Tvpes Affected (acres) a' 

Runway Length Option Forested ShrubIScrub Emergent Total 

8,500 ft. New Parallel Runway 
Runway 2.88 0.07 2.5 1 5.48 
SASA 1 S O  0.20 0.00 1.70 
Warehouse/Parking 0.5 1 0.00 0.29 0.81 
South Borrow Areas 1.62 0.12 0.08 1.82 
North Borrow Areas rn - 0.00 - 0.00 - 0.56 

TOTAL 7.07 0.39 2.88 10.37 

7,500 ft. Parallel Runways 
Runway 2.40 0.06 2.09 4.55 
SASA 1 .SO 0.20 0.00 1.70 
WmhouseParking 0.5 1 0.00 029 0.8 1 
South Borrow Areas 1.62 0.12 0.08 I .82 
North Borrow Areas - 0.56 - 0.00 &2!2 - 0.56 

TOTAL 6.59 0.38 2.46 9.43 

7,000 ft. Parallel Runways 
Runway 2.49 0.06 2.19 4.74 
SASA 1 S O  020 0.00 1.70 
WmhouseRarking 0.51 0.00 029 0.81 . 
South Borrow Areas 1.62 0.12 0.08 1.82 
North Borrow Areas - 0.00 - 0.00 Lu6 

TOTAL 6.68 0.38 2.56 9.62 

All runway lengths assume a 2,500 foot (dependent) separation from ~ u n w &  16U34R 
The impans noted above assume maximum use of south on-site fill for construction, resulting in a worst-case 
presentation of wetland impacts. Assumes no material is taken from Borrow Area 8. 
Source: Param&, Shapim and Associates, and Gambrrll Urban, 1995. 

TABLE IV.11-3' 

SUMMARY O F  WETLAND IMPACTS AND POTENTIAL MITIGATION AREA 
Wetland Class 

Total Forested Shmb/Scrub Emergent 

Total Wetland in Study Area (ac) 143.8 51.7 50.8 41.3 
Wetland Area Directly Impacted (ac) 10.37 7.07 0.39 2.88 
Minimum Mitigation Ratio 2: 1 2: 1 1 5 1  

Mitigation Area Required (ac) 19.24 14.14 0.78 4.32 

Source: PararnttriX; and Shapim & Associates, 1995. 
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CHAPTER IV, SECTION 12 
FLOODPLAINS 

Reported flooding and lObyear floodplains in 
the Sea-Tac area were identified from the most 
recent Rood Insurance Rate Maps compiled by 
the Federal Emergency Management Agency, 
flood insurance studies, and drainage complaints. 
Potential impacts on floodplains and flooding in 
Miller and Des Moines Creeks were evaluated by 
using construction footprints associated with the 
"With Project" alternatives and by modeling 
post-construction flows. 

Without mitigation, construction, and operation 
of the proposed Master Plan Update alternatives 
could result in significant adverse floodplain 
impacts, including reduction of 100-year 
floodplain area and flood storage capacity, 
increased volumes of stormwater runoff and peak 
flows, and increased flooding potential in 
downstream areas on both Miller and Des Moines 
Creeks. Because mitigation would be required to 
prevent reduction of 100-year floodplain area and 
flood storage capacity, the proposed Master Plan 
Update alternatives would be unlikely to result in 
loss of flood storage or conveyance capacity. In 
addition, flow modeling results using detention 
requirements for the new development show that 
the proposed Master Plan Update alternatives 
would not increase peak flows or potential 
flooding in downstream areas of Miller of Des 
Moines Creek. 

(1) METHODOLOGY 

The boundaries of 100-year floodplains are 
determined by the Federal Emergency 
Management Agency (FEMA) and the U.S. Army 
Corps of Engineers. Floodplain boundaries are 
estimated on the basis of hydraulic modeling. 
Existing 100-year floodplain boundaries 
discussed in this section are those identified in 
the most current FEMA flood insurance rate 
maps and flood insurance studies. The 
approximate floodplain area affected by each 
alternative was determined by overlaying the 
potential construction footprints for each 
proposed Master Plan Update alternative on the 
floodplain maps. 

Potential flooding impacts of the alternatives 
were determined by using recent hydrologic 
modeling results for Miller and Des Moines 
Creeks. Hydrologic models calibrated with 

existing stream flow information are used to 
identify existing and future peak flow rates and 
flood frequencies. Future peak flow rates and 
flood frequencies are calculated by using existing 
detention requirements for the 2-. 10.. and 100- 
year storm events. Potential flooding and 
impacts are estimated by comparing existing flow 
rate return frequencies to future flow rate return 
frequency. 

(2) EXISTING CONDITIONS 

Existing floodplains have been significantly 
altered by modem urbanization in both the Miller 
and Des Moines Creek basins, contributing to 
existing floodplain encroachment and reduction 
in available flood storage capacity. Urban 
development in two basins also has altered the 
hydrology of Miller and Des Moines Creeks, 
causing historic flooding in some areas, generally 
downstream of the Airport, and increased risk of 
flooding in naturally floodprone areas (i.e., 
depressions and low-lying downstream areas 
adjacent to these creeks). 

(A) Present Flooddain Conditions 

Urban development within the two basins has 
altered the existing size and struchuc of 
floodplains and contributed to the present 
floodplain configurations. As is typical of 
most urbanized drainage basins, streamside 
development has resulted in channelization of 
Miller and Des Moines Creeks and has 
eliminated or reduced linkages between the 
creeks and floodplain areas. Urban 
development activities that have contributed 
to altered floodplain configuration include 
filling of wetlands and riparian areas. 
removal of streamside vegetation within 
stream corridors, and construction of roads. 
residences, and commercial development. 
These alterations contribute to flooding by 
reducing channel capacity and floodplain 
storage in Miller and Des Moines Creeks. 

In the Miller and Des Moines Creek basins. 
FEMA identifies two types of 100-year 
floodplain boundaries: Zone A and Zone AE. 
In Zone A. no base flood elevations have 

~ ~ ~. . 

been detem&ed. Base flood elevations have 
been determined for Zone AE. Existing 100- 
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year floodplains in each drainage basin are 
identified in Exhibit W.12-1.1' The Zone A 
100-year floodplain boundary is an estimated 
boundary. Zone AE includes the 100-year 
floodplain boundaries from which the base 
flood elevations have been determined. 

The 100-year floodplain widths vary, 
depending on topography. In the Miller 
Creek basin, relatively wide 100-year 
floodplain areas extend southward from the 
Lake Reba Detention facility and Lake Lora 
areas. These floodplains are located in 
depressions and relatively flat areas with 
little topographic relief, and extend 
downstream to about First Avenue S. The 
Lake Reba Detention Facility and Lake Lora 
provide considerable flood storage because of 
their associated wetlands and a flow control 
structure at the outlet of the Lake Reba 
Detention facility. This flow control 
structure was constructed recently by the 
King County Surface Water Management 
Division as part of the Lake Reba regional 
detention facility capital improvement 
project. Below First Avenue S.. Miller Creek 
is more confined by the narrow, steep ravine 
topography. The average 100-year floodplain 
width in this area is about 50 feet. As the 
creek nears Puget Sound and the base of the 
steep ravine, the channel and floodplain 
widen to about 300 feet.u The areas most 
susceptible to flooding in the Miller Creek 
basin are along the lower reaches of Miller 
Creek and Walker Creek. This flood prone 
area lies within the northwest portion of the 
City of Normandy Park, near the Puget Sound 
shoreliine.~' Only minor flooding problems 
have been reported in the past few years. 

The Des Moines Creek 100-year floodplain 
has a configuration similar to Miller Creek. 
From the origins of the two main tributaries 
at Bow Lake and the Northwest Ponds down 
to South 200th Street, no 100-year floodplain 
has been identified. In this gently sloping 
area around the Tyee Valley Golf Course, 
there are two manmade detention facilities, 
Northwest Pond, and Tyee Pond. Both the 

1' Flood lmurance Rae Maps. King Cowry, Washinglon. 
and Incorporated Areas. Map Number 53033C0319D. 
53033C0309D. 53033C0308E. and 53033C0317D 
Federal Emergury Management Agency. September 
29.1989 and SeDtembU 30.1994. 
~ l k d  l m u r a n c ~ ~ t u d ~ ,  c i i  of ~ o r m a w i ~  pork 
Washmglon Kwg Cowuy. U.S. Depanment of 
tlousine and Urean Develo~ment. Federal Insurance 

Northwest Pond and the Tyee Pond, the latter 
of which was constructed in 1989.3' provide 
significant flood storage. (See Chapter IV, 

c 
Section 10, 'Water Quality and 
Hydrology") As the creek begins its descent 
toward Puget Sound near South 200th Street, 
the channel becomes more incised and 
confined, and there is a narrow floodplain. 
Farther down the ravine, the creek becomes 
well codined and the floodplain is very 
narrow, averaging about 30 feet in width. 
The floodplain widens to about 280 feet near 
the mouth of the creek and confluence with 
Puget Sound at Covenant Beach Camp. The 
area most susceptible to flooding and which 
has experienced historic flooding is Covenant 
Beach Camp near the mouth of Des Moines 
Creek. Flooding has occurred primarily 
during large storms and unusually high tide 
conditionsP' 

(B) Historic Flooding 

In .the Miller Creek basin, historic flooding 
problems have been reported between 
Southwest 150th Street and Southwest 152nd 
Street just west of Des Moines Memorial 
Drive, upstream of Southwest 160th Street, 
and elsewhere throughout the basin where 
yard waste has constrained streamflow.S' 
This flooding, caused primarily by 
undersized or poorly maintained conveyance 
structures, has been corrected by 
modification of the Lake Reba regional 
detention facility, other structural 
improvements, and maintenance activities 
(e.g., culvert debris removal). 

Historic flooding also has been reported for 
the Des Moines Creek system.g An 
undersized grassy swale and filling of a 
wetland near South 216th Street have 
contributed to flooding problems in this reach 
of Des Moines Creek. An undersized 
detention facility and filling of wetland also 

3 South Aviaion Suppon F h l  Environment Impact 
S ta tema Federal Aviation Administration and Port of 
Seanle. Seaule, WA. 1994. 

9 Flood lmwance Study, City of Des Moines, 
Washingron. King C o q .  Fcdcal Emergency 
Management Agency. 1985. 

3 Reconnaissance Repon No. 12, Miller Creek Basin. 
King County Basin Reconnaissance Summary Program. 
Vol. 111. King County Surface Water hlanagement, 
Seanle. WA. 1987. 

6' Reconnaissance Remn No. 9. Des Moines Creek Barin 
King Cowuy B a s i n ~ ~ e c o ~ s a n c e  Summary Program 
VoL 111. King County Surface Water hlanagemcnr. 
Seanle. WA 1987. 
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have contributed to flooding on Tributary 
0377A (shown in Exhibit IV.10-4). 
Sirnilarly,'wetland filling has contributed to 
flooding on Tributary 0379 near the outlet of 
~ e t l a n i  53 (as shouh in Exhibit lV.ll-1). 

According to conversations with public 
works personnel in the cities of Normandy 
Park, Des Moines, and SeaTac, no significant 
flooding problems were reported during the 
November 1990 and January 1991 storms. 
The last major flood events on Miller and 
Des Moines Creeks were in 1972 and 1977. 
respectively. According to the flood 
insurance study. damage has generally been 
limited to stream erosion and limited flooding 
of residences in Normandy Park (Miller 
Creek) and Des Moines @es Moines Creek). 
The 1977 flood event on Des Moines Creek, 
which was associated with a high tide with an 
approximate recurrence interval of 70 years, 
caused some property damage to buildings at 
the Covenant Beach Bible ~ a m ~ . l '  

(3) FUTURE CONDITIONS 

Without mitigation, the proposed Master Plan 
Update alternatives could result in significant 
floodplain encroachment, reduced flood storage 
capacity, and increased flow rates and flow 
volumes, and could cause flooding in 
downstream areas adjacent to Miller and Des 
Moines Creeks. Development requirements 
prohibit significant floodplain encroachment and 
reduction of flood storage capacity. In addition, 
stormwater runoff detention requirements will 
prevent significant increases in peak flow rates. 
Implementation of these mitigation requirements 
wduld be expected to +vent significant 
flood~lain or flooding impacts from the proposed - .   aster Plan Update dtematives. 

(A) Do-Nothine (Alternative 1) 

Under Alternative 1. adverse impacts on 
floodplains or flooding in the Des Moines 
basin would potentially result from 
development of the South Aviation Support 
Area. The Tyee Pond would be relocated 
elsewhere on the Tyee Valley Golf Course as 
part of the SASA mitigation to retain existing 
storage capacity and flood control on Des 
Moines Creek. This would maintain existing 
conditions and prevent flooding as a result of 
the SASA. 

(B) "With Pmiect Alternatives 
(Alternatives 23. and 4) 

The proposed airside and landside 
alternatives would result in floodplain 
encroachment of varying amounts, depending 
on the runway length, as shown in Exhibit 
lV.12-2. An 8,500-ft new parallel runway 
(with a lateral separation of 2,500 feet from 
existing Runway 16If34R) would result in 
the loss of about 7.2 acres of 100-year 
floodplain adjacent to and downstream of 
Lake Lora. By contrast, about 1.1 acres of 
100-year floodplain would be eliminated with 
a 7.500-foot staggered, runway alignment. A 
7,000-foot runway would displace an 
estimated 0.03 acre of 100-year floodplain. 
Encroachment on the floodplain could result 
in loss of flood storage capacity. Increases in 
flood heights in downstream areas. 
particularly in those susceptible to flooding. 
would depend on the amount of flood storage 
displaced and on stormwater runoff detention 
facility flow release rates, volumes, and 
timing of peak rates relative to other areas of 
the watershed. 

Without mitigation. flooding could occur in 
receiving areas downstream of Airport 
stormwater runoff discharges into Miller and 
Des Moines Creeks. The amount of 
stormwater runoff and potential flood 
impacts would be directly related to the 
amount of new impervious surface area 
constructed for each alternative. Because the 
landside options are essentially the same for 
the different runway lengths. the amount of 
impervious surface area varies only as a 
function of the runway alignment options. 
An 8,500-foot runway could have the greatest 
potential flood impacts because it would 
result in the most impervious surface area ( 
an estimated 73 acres). By comparison, the 
7.500-foot and 7,000-foot runway alignments 
could have lower potential flood .impacts 
because they would create an estimated 65 
and 60 acres of impervious surfaces. 
respectively. Because stormwater drainage 
controls are required for new Airport 
developments, it is unlikely that the proposed 
alternatives would have significant flood 
impacts. 

1' Flood Insurance S ~ d y .  King County. Washington & 
Incorporated Areas. Volumes 1-4, FEhlA. 1991. 
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(C) Preferred Alternative (Alternative 3) 

As is described in Chapter 11, the Port of 
Seattle staff have recommended the 
implementation of Alternative 3 (North Unit 
Terminal) with a new parallel runway with a 
length up to 8,500 feet. As the previous 
paragraphs indicate, all of the alternatives 
would result in the floodplain encroachment. 
About 7.2 acres of the 100-year floodplain 
adjacent to and downstream of Lake Lora 
would be filled. However, as is noted, 
Appendl P contains a proposed mitigation 
plan for this area that would compensate for 
the filled floodplain. 

(4) CUMULATIVE IMPACTS 

Adverse impacts on floodplains or flooding in the 
Des Moines basin would potentially result from 
development of other proposed projects in the 
vicinity, particularly if these encroach on existing 
floodplains or fail to meet regional detention 
requGernents for stormwater nanoff. 
Enforcement of local floodplain development 
standards and stormwater runoff detention 
requirements would prevent floodplain 
encroachment and mitigate potential flooding 
impacts from other proposed development. 

. (5) MITIGATION 

Floodplain encroachment and flooding impacts in 
the Miller and Des Moines Creek basins resulting 
from the proposed alternatives would be unlikely 
because of required mitigation. Mitigation would 
include adherence to floodplain development 
standards and floodway management 
requirements of the FAA and Washington State 
Department of Ecology. Floodplain development 
standards prohibit any reduction in the 100-year 
floodplain or base flood storage volume. 
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 increayd risk of loss of human 
life or property damage.8 

Compensatory mitigation for floodplain impacts 
near the northwest comer of the proposed new 
parallel runway has been incorporated into the 
stream relocation design (Appendix P). The 
stream mitigation design would create an 

8 Environmenrally Semirive Areas - Flood H a r d  Arcas, 
Chapter 15.30210-250, Ciry of SeaTac Municipal 
code. 

equivalent amount of floodplain storage - so no 
net loss of flood storage capacity. C 
Another potential flood storage and flood control 
mitigation option for the Miller Creek basin that 
is being considered involves modification of 
current operating procedures at the Lake Reba 
Regional Detention facility to provide additional 
storage. King County Surface Water 
Management Division, which currently operates 
the facility, is negotiating transfer of the facility 
operating responsibilities to the Port of Seattle. 
According to as-built drawings, the Lake Reba 
Detention facility has a design storage capacity of 
about 80-acre feet; however, a dam safety report 
indicates that it has a maximum storage capacity 
of about 90-acre feet. Based on the dam safety 
report, the storage capacity appears to be 
underused. Before any recommendations can be 
made on operational procedure modification for 
maximizing or providing additional capacity, the 
outlet rating curve for the facility must be 
verified to accurately determine detention 
characteristics and available storage capacity. 

FAA directives state: "a significant 
encroachment will require a federal finding as 
part of any favorable decision on the action that 
there is no practicable altemative and that .the 
action conforms to applicable state andlor local 
floodplain protection standards.'d Significant 
encroachment includes the risk of loss of human 

C 
life, likely property damage, and notable adverse 
impacts on natural and beneficial floodplain 
values (e.g.. groundwater recharge, wildlife 
habitat, flood storage and control). FAA 
directives also state: '"The term practicable 
means feasible. Whether another altemative is 
practicable depends on its feasibility in terms of 
safety, meeting transportation objectives, design, 
engineering, environment, economics and other 
applicable factors." FAA directives indicate that 
an alternative is feasible if it can engineered, but 
an altemative also must be prudent, which is a 
reference to safety, policy, environmental, social, 
or economic consequences.W These directives 
require analysis of all practicable measures to 
minimize harm, restore and preserve the natural 
and beneficial fl00dphiII values affected, and 
provide evidence of cbnformance with applicable 
state or local floodplain protection standards. 

4 FAA Airpoa Environmental Handbook SWO.4A 
Chapter 5. Paragrph 47e.(lZ)(F). Federal Aviation 
Administration, Washington, D.C. October 8,1985. 
49 USC 47101 and Section 4(f) of the Department of 
Transportation Act require fmdings that no "possible" 
or "feasible" alternative exists. 
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As this Environmental Impact Statement 
demonstrates, no other practicable altemative 
exists other than completion of one of the 
proposed Master Plan Update alternatives. 
Significant floodplain encroachment would be 
unlikely as a result of the "With Project" 
alternatives due to strict mitigation requirements 
which would be adhered to under any of the 
alternatives. 

The Washington State Department of Ecology 
also has specific mitigation requirements to 
reduce potential floodiig impacts from new 
developments. New projects are required to meet 
Ecology stormwater drainage detention for the 2-, 
lo-, and 1Wyear storm events.11' Storm flow 
modeling based on conceptual stormwater 
detention facilities and using these design storms 
indicates no increase in peak flow rates and little 
risk of flooding from the proposed Master Plan 
Update alternatives. Required mitigation would 
be expected to prevent significant adverse 
impacts on floodplains or flooding in the Miller 
and Des Moines Creek basins. Preliminary 
compensatory floodplain replacement designs for 
floodplain encroachment in the Miller Creek 
basin for the 8,500-ft. runway length, 
demonstrating no net loss of flood storage 
capacity, are presented in Appendix P. 

11' Sfomwater Mnnogcmcnt Manual for the Pugct Somt 
Basin. Washington State Depmmt of Ecology, 1990. 

As shown in the preceding section, the Master 
Plan Update alternatives are the only practicable 
alternative to satisfying the needs identified by 
this EIS. While the displacement would be 
substantially greater (7.2 acres displaced versus 
0.03 acres) with the preferred alternative, 
potential impacts would be mitigated through 
creation of an equivalent amount of floodplain so 
there would be no net loss of flood storage 
capacity of increased risk of loss of human life or 
ProPW damage. 
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CHAPTER W, SECTION 13 

COASTAL ZONE MANAGEMENT PROGRAM AND 
COASTAL BARRIERS 

The Washington State Department of Ecology 
(Ecology) determines the consistency of a 
proposed development with the Coastal Zone 
Management Act and the Washington Coastal 
Zone Management Program. Before issuing a 
Section 10/404 permit, the U.S. Army Corp of 
Engineers must receive notice that Ecology, 
following review of the proposed project, 
concurs with the Port of Seattle certification 
statement of compliance with the Washington 
Coastal Zone Management ~rograrn? 

All coastal counties within the state of 
Washington are subject to the Coastal Zone 
Management Program. Local shoreline master 
programs are enforceable policies of the State's 
Coastal Zone Management Program. Local 
shoreline master programs are approved and 
adopted by the state, which ensures consistency 
with the Coastal Zone Management Act. 

The proposed A i i r t  Master Plan alternatives 
would result in development located within King 
County and the Cities of SeaTac and Burien. 
Within the Airport vicinity, Angle Lake is the 
only waterbody under the jurisdiction of a local 
Shoreline Master ~rogram? and it would not be 
affected by any of the Master Plan Update 
alternatives. Prior to construction, the Port of 
Seattle will certify that the proposed Master Plan 
Update alternatives conform to all applicable 
local shoreline management program policies 
and Coastal Zone Management Program policies. 

Pmonal communication. telephone conversation with 
Bonnie Shorih Washington State Department of City of SeaTac Comprehensive Plan. City of SeaTac 
Ecology. Shorelands and Coastal Zone Managment Department of Planning &: Community develop men^ 
hugam. November 3.1994 and March 4.1995. 1994. 
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CHAPTER IV, SECTION 14 

WILD AND SCENIC RIVERS 

According to the Wild and Scenic Rivers Act, as amended (16 United States Code 1271 et seq.), there are 
no wild and scenic rivers within the airport area. Therefore, no wild and scenic rivers would be affected 
by any of the Master Plan Update alternatives. 

Chapter lV 
W~ld 8 Scenic Riven 



Sea-Tac Airport Master Plan Update Final EIS 

3 .  .' CHAPTER IV, SECTION 15 

SURFACE TRANSPORTATION 

m e  analysis presented in the Drafr EIS was updated to reflect the Punet Sound Regional . . 
Council's adoptedj995 ~etroioli tan ~ra&ortation Plan. 

- 

population growth The &femd Alternative (With State Route 
impact the surface transportation system in the 
vicinity of Sea-Tac Airport regardless of the 509) impacts the surface transportation 
improvements undertaken at the Airport. This system at five intersections and one freeway 
section of the Environmental Impact Statement ramp junction in comparison with the Do- 
presents a summary of the detailed surface Nothing Alternative. These include: 
transportation analysis provided in Appendix 0. + International Boulevardlstate Route 99 
Chapter IV. Section 23 of the EIS summarizes and South 160th Street; 
the construction-related surface transportation + International Boulevardl State Route 99 
impacts. and South 170th Street; 

Two surface transportation analyses were 
performed: 

an equivalent level of analysis of all Master 
Plan Update alternatives based on 
preliminary regional surface travel levels, 
and; 

a a refined analysis of the Preferred 
Alternative (Alternative 3). reflecting the 
Region's adopted metropolitan 
transportation plan regional surface travel 
levels. 

The refined analysis also assesses the impact of 
the Preferred Master Plan Update Alternative 
with and without the proposed South AccesslSR 
509 extension. 

The refined analysis of the Preferred Alternative 
showed the following: 

a Total Airport surface traffic is expected to 
increase from approximately 75.030 
vehicles per average day in 1994, to 
approximately 139,035 vehicles per average 
day in 2020 for the Do-Nothing Alternative. 
or to approximately 129,055 vehicles per 
average day in 2020 for the Pnfemd 
Alternative. The differences between the 
Do-Nothing Alternative traffic volumes and 
the Preferred Alternative traffic volumes are 
associated with the off-site parking mode 
choice assumptions. 

+ Air Cargo Road and Southbound 
Airport Expressway Ramps; 

+ Northbound Airport Expressway Ramps 
and South 170th Street; 

+ Air Cargo Road and South 170th Street; 
and 

+ Northbound 1-405 on-ramp from 
Southbound 1-5. 

Mitigation measures would reduce these 
impacts. 

The Preferred Alternative (Without State 
Route 509) impacts the surface 
transportation system at ten intersections 
and one freeway ramp junction in 
comparison with the Do-Nothing 
Alternative. These include: 

6 Intemational BoulevardlState Route 99 
and South 160th Street; 

+ International BoulevardlState Route 99 
and South 170th Street; 

+ International BoulevardlState Route 99 
and South 188th Street; 

+ International Boulevardlstate Route 99 
and South 200th Street; 

+ 24tht28th Avenue South and South 
200th Street; 

+ Military Road South and South 200th 
Street6outhbound Interstate 5 Ramps; 

+ Military Road South and Northbound 
Interstate 5 Ramps; 
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+ Air Cargo Road and Southbound 
Airport Expressway Ramps; 

+ Northbound Airport Expressway Ramps 
and South 170th Street; 

+ Air Cargo Road and South 170th Street; 
and 

+ Northbound 1-405 on-ramp from 
Southbound 1-5. 

The transportation improvement project that 
would have the greatest impact on 
conditions i n .  the Airport area is the 
construction of the State Route 509 
Extension and South Access. Numerous 
alternatives have been developed and 

' evaluated that range from building a limited 
access expressway, to using the proposed 
24th128th Avenue South arterial. Since the 
land use development assumptions have 
dramatically changed during the past few 
years, it is anticipated that the project- 
specific EIS for the proposed South Access 
would perform further considerations of cost 
effective means of reducing congestion on 
the regional roads south of the Airport. 

(1) METHODOLOGY 

The surface transportation analysis is based on 
detailed level of service calculations at relevant 
intersections and freeway ramp junctions in the 
Airport vicinity as identified in Exhibit N.15-4. 
These calculations were performed for existing 
1994 conditions and for all future year 
conditions; including the years 2000. 2010, and 
2020 for the Do-Nothing Alternative and all 
Master Plan Update Alternatives. For each 
future year the level of service results of the Do- 
Nothing Alternative were separately compared 
to the level of service results of the Master Plan 
Update Alternatives in order to identify the 
adverse impacts. An adverse impact is defined 
as a significant degradation in level of service 
when the Master Plan Alternative is compared 
to the Do-Nothing Alternative and the level of 
service is lowered by the proposed 
improvements. Mitigation is proposed for each 
adverse impact that would occur with each 
Master Plan Update Alternative. 

(A) Level of Semce (LOS) 

Level of service (LOS) is used to describe 
the operating conditions at intersections, 
freeway ramp junctions, or along roadway 
segments. The level of service is described 
by the letters ranging from "A" through "F. 

The highest or most efficient operation is 
LOS A, which indicates little or no 
congestion, while LOS F indicates severely 
congested traffic flow conditions. 

The level of service calculations for the 
initial analysis were performed according to 
the methodologies presented in the 
Transportation Research Board's 

wav acltv Manual for signalized 
intersections, unsignalid intersections, 
freeway ramp junctions, and according to 
Circular for all-way stop intersections. 
The refined freeway ramp junction level of 
service analysis was performed according to 
the methodologies presented in the 
Transportation Research Board's 1994 

apacltv Manual. LOS 
calculations were performed for peak hour 
conditions at all relevant intersections and 
freeway ramp junctions in the Airport 
vicinity. 

Current flight schedules indicate that the 
Airport's weekday peak period occurs 
between 11:00 am. and l:W p.mL Surface 
transportation patterns in the vicinity of the 
Airport peak between 11:00 a.m. and 1:00 
p.m., and between 3:00 PM and 6:00 PM? 
The afternoon peak reflects the heaviest 
traffic conditions of the day and the period 
of peak congestion for the surface 
transportation system. The hour between 
5:W p.m. and 6:00 p.m. represents the hour 
of peak congestion for the surface 
transportation system. Therefore, the level 
of service calculations were performed for 
peak hour conditions that occurred between 
5:00 p.m. and 6:00 p.m. 

(B) Future Traffic Volume Forecasts 

The Puget Sound Regional Council (PSRC) 
is the Metropolitan Planning Organization 
for the Puget Sound area. This past year the 
PSRC was in the process of updating the 
1995 Metropolitan Transportation Plan 
(MTP) and has adopted it this past Spring. 
The MTP represents the transportation plan 
for the entire Puget Sound area. 

The initial analysis of all Master Plan 
Update alternatives was prepared in early 

1' Technical Report No. 4: Facilities Invenro~~, p. 5-4. 
P&D Aviation, Revird August 12. 

2' Historical Average Daily Traflc Coun~s, City o f  
SeaTac Department of  Public Works, 1994. 
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1995 based on the anticipated preferred 
Metropolitan Transportation Plan 
alternative. Package 3 (the Demand 
Management1 Expansion Focus Package). 
Base year 1990 and Package 3 future year 
2000, 2010, and 2020 traffic volumes were 
obtained, and were used to forecast future 
traffic volumes. Annual average growth 
rates were calculated from the hlTP traffic 
volumes. These calculated annual average 
growth rates were then used to forecast the 
future year traffic volumes for each Master 
Plan Update alternative. 

For the Final EIS, the surface transportation 
analysis was updated for two separate 
conditions: (1) to reflect the changes 
associated with the adopted Metropolitan. 
Transportation Plan and (2) to reflect the 
selection of Alternative 3 (North Unit 
Terminal) as the preferred Airport Master 
Plan Update - improvements. The adopted 
Metropolitan Transportation Plan reflects a 
different forecast scenario than was used in 
the Draft EIS, and as a result, the traffic 
volume forecasts are approximately 20 
percent higher in the refined analysis of the 
Rnal EIS. A more detailed description of 
the differences between the adopted and 
initial Metropolitan Transportation Plans is 
included in Appendix 0-B. A refined 
analysis was not prepared for Alternatives 2 
and 4, since it would not alter the conclusion 
of the Draft EIS. In addition, this refined 
analysis would not alter the selection of the 
preferred alternative, as the selection was 
based on other factors. Although the traffic 
volumes would be greater with the adopted 
Metropolitan Transportation Plan, the 
outcome of the analysis would not change; 
Alternatives 2, 3 and 4 would affect the 
surface transportation system in a similar 
manner as described in the Draft EIS. 

(C) A i m r t  Tri~  Generation and Travel 
Patterns 

The Airport is a sizable regional traffic 
generator with an estimated 75.030 annual 
average vehicles per day in 1994. Eight 
categories of Airport traffic were quantified 
and described as follows: 
0 Passenger - Traffic on the terminal drive 

system consisting of short-term and 
long-term garage parking, passenger 
drop-offs and pick-ups, courtesy 

vehicles, shuttles, car rentals, taxis, and 
transit. 

Passenger Off-Site Parking - Traffic 
generated by passengers using the off- 
site parking facilities but not including 
the courtesy vehicles. 

Airport Employee -Traffic generated by 
Port of Seattle employees, airline 
employees, tenants and the remote 
parking lot shuttle bus. 

Air Cargo - Traffic generated by the air 
cargo facilities and associated 
employees. 

Airfield Operations Area (AOA) - 
Traffic generated by activities within 
the Airfield Operations Area, including 
the off-site flight kitchens. 

General Aviation - Traffic generated by 
general aviation activities and 
associated employees. 

Maintenance - Traffic generated by the 
Aircraft Maintenance facilities and 
associated employees. 

Other - Traffic generated by 
miscellaneous activities such as 
deliveries to the Airport (non air cargo 
related). 

The mp characteristics of these eight 
categories of Airport traffic were used to 
allocate Airport traffic to the various 
activity centers on-Airport. Table IV.15-1 
summarizes Airport traffic by each category 
for each year evaluated. Table IV.15-2 
summarizes the mode choice patterns of 
passenger related Airport traffic. Exhibit 
IV.15-1 summarizes the regional origin- 
destination patterns of all Airport related 
traffic. Funher discussion of Airport related 
trip generation and travel patterns can be 
found in Appendix 0-B. 

(2) EXISTPIG CONDITIONS 

The following sections summarize the existing 
surface transportation system and the level of 
service presently afforded by this system. 

(A) Surface Transvortation Svstem 

The surface transportation system is 
illustrated in Exhibit lV.15-5 and further 
defined in Appendix 0-B. Existing 1994 
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traffic volumes were provided by the City of 
SeaTac, Washington State Department of 
Transportation (WSDOT), and collected by 
field observations. These traffic volumes 
were then seasonally adjusted to reflect 
annual average daily traffic (AADT) 
conditions. WSDOT seasonal adjustment 
factors were used to adjust these volumes. 
The 1994 AADT volumes were then 
compared to the City of SeaTac 1991-1992 
traffic volumes,z WSDOT 1992 traffic 
volumes,* and the MTP base 1990 traffic 
volumes to ensure data conformity. These 
comparisons determined that the 1994 
AADT volumes are an accurate 
representation of area traffic volumes and 
are consistent with other transportation 
planning efforts. The 1994 volumes are 
shown in Exhibit IV.15-5. 

(B) Level of Senice 

Detailed level of service calculations were 
performed at relevant intersections and 
freeway ramp junctions in the Airport 
vicinity. The intersection level of service 
results are summarized in Tables IV.153 
through IV.15-5, and shown in Exhibits 
IV.15-2 and IV.15-4. The freeway ramp 
junction level of service results are 
summarized in Appendix 0. Five of the 33 
evaluated intersections, and 5 of the 23 
evaluated freeway ramp junctions operate 
under LOS E or LOS F conditions. 

The surface transportation system has 
signir~cant peak hour congestion, 
particularly on the freeway system, mainly 
due to regional, non-Airport related, traffic. 

Appendix 0-C contains a summary of the 
current conditions on the Airport terminal 
area roadways. 

(3) INITIAL ANALYSIS OF FUTURE 
CONDITIONS 

As was noted earlier, two analyses of the surface 
transportation system were conducted. This 
section summarizes the initial comparative 
analysis performed for each,Master Plan Update 
alternative. 

2 Comprehensive Transporration Plan Summary Repon, 
City of SeaTac Depanment of Public Works and the 
TRANSPO Group, Inc., 1991. 
1992ANu(aI Trafic Reporr. Washington State 
Department of Transportation. 

The proposed new parallel runway will not 
affect roadway traffic levels and will not notably 

C 
alter the surface transportation system. Several 
Transportation Improvement Projects are 
planned within the Airport vicinity between now 
and the year 2020. These projects are shown by 
type in Exhibits IV.15-6, IV.15-7, and IV.15-8 
and are described in Appendix 0-B. The 
projects that would significantly improve the 
operational performance of the surface 
transportation system include: 

Intemrional Boulevard (State Route 99) - 
International Boulevard would be widened 
to seven lanes (six general purpose lanes, 
and one two-way left-turn lane) with 
sidewalks and associated intersection 
improvements from South 152nd Street to 
South 216th Street by the year 2000.2 

Intersrate 5 - HOV and truck climbing lanes 
would be constructed from Pierce County to 
Tukwila by the year 2000.8 The partial 
reconstruction of the Interstate 5 and State 
Route 518llnterstate 405 interchange to 
construct an HOV bypass would also be 
included. 

State Route 509 Extension - State Route 509 
would be extended to connect with Interstate 
5 in the vicinity of South 216th Street by the 
year 2020. The interchange at South 188th 

C. 
Street would be reconstructed, and new 
interchanges constructed at South 200th 
Streetll6th Avenue South, the Southern 
Airport Expressway, 24th Avenue South, 
and Interstate 5.2' 

Southern Airport Expressway - The 
Southern Airport Expressway would be 
constructed as part of the State Route 509 
extension project, and would connect the 
Airport terminal drive system to State Route 
509 by the year 2020. A partial interchange 
would be constructed at South 200th Street. 

Airport Access - The existing Airport access 
from International Boulevard/State Route 99 

5' Comprehensive Transporntion Plan Summary Report, 
p. 3 1. City of SeaTac Department of Public Works and 
theTRANSF0 Group, Inc., 1991. 

8 ~ashingron ~tatewidc ~ultimndal Transporurrion 
Plan. D. I-F-4. Washinnon Slate ~~Danment  of 

2' washington Sratewide hfuf~imodal Tramporration 
P h .  D. I-F-17. Washineton State Deoartment of 
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would be limited to transit type vehicles 
only.8 

While the surface transportation system analysis 
was completed for the interim years (2000 and 
2010). the following sections summarize the 
ultimate year 2020 conditions for each 
Altemative. A detailed description of all future 
year conditions for each Altemative is included 
in Appendix 0-A. 

(A) Alternative 1 CDo-Nothing) 

Year 2020 Alternative 1 traffic volumes are 
shown in Exhibit IV.15-3. Approximately 
70 percent of the Airport terminal traffic 
would access the teninal drive system via 
the Northern Airport Expressway, 20 
percent via the Southern Airport 
Expressway, and 10 percent via the 
International Boulevard access. 

Level of service calculations were 
performed at relevant intersections and 
freeway ramp junctions in the Airport 
vicinity. The intersection level of service 
results are summarized in Tables IV.15-3 
and IV.15-4, and shown in Exhibit IV.15-2. 
The freeway ramp junction level of service 
results are summarized in Appendix 0-A. 
Eight of the 33 intersections, and 13 of the 
23 evaluated freeway ramp junctions would 
operate at LOS E or LOS F conditions. The 
surface transportation system would 
experience significant peak hour congestion. 
particularly on the freeway system, mainly 
due to regional, non-Airport related traffic. 

(B) Alternative 2 (Central Terminal) 

Level of service calculations were 
performed at relevant intersections and 
freeway ramp junctions in the Airport 
vicinity. The intersection level of semce 
results are summarized in Tables IV.153 
and IV.15-4, and shown in Exhibit IV.15-2. 
The freeway ramp junction level of service 
results are summarized in Appendix 0-A. 
In comparison with the year 2020 
Alternative I (Do-Nothing), the following 
impacts were identified: 

8 Comprehensive Transponation P h  S m r y  Repon, 
p. 34. City of SeaTac Department of Public Works and 
the TRANSPO Gmp. Inc.. 1991. 

The intenection of Air Cargo Road and 
S. 170th Street remains at LOS F but the 
average delay more than doubles in 
length. 

The intersection of Northbound Airport 
Expressway ramps and S. 170th Street 
degrades from LOS B to LOS F. 
The intersection of International 
Boulevard and S. 170th St. remains at 
LOS F but the average delay more than 
triples in length. 

The intersection of Southbound Airport 
Expressway off-ramp and S. 200th 
Street degrades from LOS A to LOS B. 

The planned Airport improvements included 
in Alternative 2 would alter Aimrt-related 
travel patterns and would 'cause the 
following operational improvements: 

The intersection of 24th Avenue S. and 
S. 154th Street improved from LOS D to 
LOS C. 

The intersection of International 
Boulevard and S. 160th Street improved 
from LOS D to LOS C. 

(C) Alternative 3 (North Unit Terminal) 

Level of service calculations were 
performed at relevant intersections and 
freeway ramp junctions in the Airport 
vicinity. The intersection level of service 
results are summarized in Tables IV.15-3 
and W.15-4, and shown in Exhibit IV.15-2. 
The freeway ramp junction level of service 
results are summarized in Appendix 0-A. 
In comparison with the year 2020 Do- 
Nothing (Alternative 1). the following 
adverse impacts were identified: 

The intersection of Southbound Airport 
Expressway off-ramp and S. 200th 
Street degrades from LOS A to LOS B. 
The change in average delay is less than 
one second in length, and therefore not 
significant; mitigation is not needed. 

The planned Airport improvements included 
in Alternative 3 would change Airport- 
related travel pattems and could cause the 
following operational improvements: 
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The intersection of 24th Avenue S. and 
S. 154th Street improved from LOS D to 
LOS C. 
The intersection of International 
Boulevard and S. 160th Street improved 
from LOS D to LOS C. 

The intersection of Military Road and S. 
188th Street improved from LOS D to 
LOS C. 

@) Alternative 4 (South Unit Terminal) 

The planned Airport improvements included 
in Alternative 4 would change the Airport- 
related travel patterns and could cause the 
same operational improvements as 
described under Alternative 2. 

(4) REFINED ANALYSIS OF THE 
PREFERRED ALTERNATIVE 

The refined analysis of the Preferred Alternative 
(Alternative 3) was prepared based upon the 
adouted MTP and clasification in the location 
and* operational characteristics associated with 
the Preferred Alternative. An assessment of the 
Do-Nothing (Alternative 1) was also prepared 
and demonstrates how the proposed airport 
improvements would alter surface transportation 
conditions. 

(A) Do-Nothine (Alternative 1 )  

Chapter II provides a detailed description of 
the actions included in the Do-Nothing 
alternative. The main Do-Nothing actions 
that would affect area surface transportation 
patterns would be the State Route 509 
ExtensionISouth Access and the South 
Aviation Support Area improvements. 

1. Surface Transportation System 

Year 2020 traffic volumes for the Do- 
Nothing Alternative are shown in 
Exhibit IV.15-5. Level of service 
calculations were performed at relevant 
intersections and freeway ramp 
junctions in the Airport vicinity. The 
intersection level of service results are 
summarized in Table IV.15-5 and 
shown in Exhibit IV.15-4. The freeway 
kunp junction level of service results ark 
summarized in A ~ ~ e n d i x  0-B.  
Eighteen of the 40 intekktions, and 12 
of the 24 evaluated freeway ramp 

junctions would operate at LOS E or 
LOS F conditions. 

Most of the congestion occurs along the 
International Boulevard/State Route 99. 
South 188th Street, and South 200th 
Street corridors. A great deal of the 
congestion on the South 188th Street 
and South 200th Street corridors is from 
the planned development located south 
of the Airport on the 28tW24th Avenue 
South corridor. Since the State Route 
509 Extension project does not provide 
direct connections for traffic traveling 
northbound on Interstate 5, this traffic 
must use either the South 188th Street or 
the South 200th Street corridors to 
access Interstate 5. 

2. Terminal Drive System 

Approximately 74 percent of the Airport 
passenger traffic would access the 
terminal drive system via the Northern 
Airport Expressway. 25 percent via the 
Southern Airport Expressway, and 1 
percent via the International Boulevard 
access. Appendix 0 - C  contains a 
detailed description of the on-airport 
roadway system. 

(B) Preferred Alternative (With State 
Route 509) 

The Preferred Alternative was assessed 
assuming the construction of the State Route 
509 Extension and Southern Airport 
Expressway project, as defined in the PSRC 
adopted 1995 MTP. This scenario also 
includes the planned Airport improvements 
that impact the existing surface 
transportation patterns as described in 
Chapter 11. 

1. Surface Transportation System 

Year 2020 traffic volumes for the North 
Unit Terminal Alternative (With State 
Route 509) are shown in Exhibit IV.15- 
5. Level of service calculations were 
performed at relevant intersections and 
freeway ramp junctions in the Ahport 
vicinity. The intersection level of 
service results are summarized in Table 
IV.15-5 and shown in Exhibit N.15-4. 
The freeway ramp junction level of 
service results are summarized in 
Appendix '0-B. Sixteen of the 40 
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evaluated intersections, and 13 of the 27 
evaluated freeway ramp junctions would 
operate at LOS E or LOS F conditions. 

2. Terminal Drive System 

Approximately 64 percent of the Airport 
passenger traffic would access the 
terminal drive system via the Northern 
Airport Expressway. 15 percent via the 
Southern Airport Expressway, and 21 
percent via the International Boulevard 
access. Appendix 0-C contains a 
detailed description of the on-airport 
roadway system. 

(C) Preferred Alternative (Without State 
Route 509) 

To contrast the impact of the Preferred 
Alternative with and without the SR 509 
extension, the "without SR 509" scenarios 
was assessed, as defined in the PSRC 
adopted 1995 MTP. This Alternative also 
includes the planned Airport improvements 
that impact the existing surface 
transportation patterns as described in 
Chapter 11. 

1. Surface Transportation System 

Year 2020 traffic volumes for the North 
Unit Terminal Alternative (Without 
State Route 509) are shown in Exhibit 
IV.15-5. Level of service calculations 
were performed at relevant intersections 
and freeway ramp junctions in the 
Airport vicinity. The intersection level 
of service results are summarized in 
Table N.15-5 and shown in Exhibit 
IV.15-4. The freeway ramp junction 
level of service results are summarized 
in Appendix 0-B. Seventeen of the 33 
evaluated intersections. and 13 of the 27 
evaluated freeway ramp junctions would 
operate at LOS E or LOS F conditions. 

2. Terminal Drive System 

Approximately 64 percent of the Airport 
terminal traffic would access the 
terminal drive system via the Northern 
Airport Expressway, 15 percent via the 
Southern Airport Expressway, and 21 
percent via the International Boulevard 
access. Appendix 0-C contains a 
detailed description of the conditions 

associated with the On-Airport roadway 
system. 

(5) CUMULATIVE IMPACTS 

As is identified in Chapter III "Affected 
Environment" a number of non-Airport related 
developments are anticipated in the Airport 
vicinity. These actions are likely to affect 
surface transportation volumes in the Airport 
area. As additional surface traffic would occur. 
increased congestion beyond those forecast by 
this analysis would result. However, until 
specific projects are proposed for these 
developments, the total cumulative impacts can 
not be identified. The roadway project that is 
likely to have the greatest impact on conditions 
in the Airport area is the construction of the 
State Route 509 Extension and Southern Airport 
Expressway. The impacts of this roadway. 
which would not likely be available until the 
year 2020. have been included in the year 2020 
Do-Nothing and Preferred Alternative roadway 
analysis described in the preceding paragraphs. 
In addition, other regional and local initiatives 
are under study to increase vehicle occupancy. 
These initiatives should assist in reducing 
roadway congestion. 

Mitigation is proposed for each adverse impact 
that would occur with each "With Project" 
alternative (Alternatives 2; 3, and 4). An 
adverse impact is defined as a significant 
degradation in level of service (reducing the 
level of service) compared to the Do-Nothing 
alternative. In all cases the proposed mitigation 
measures would be sufficient to alleviate the 
significant adverse impact caused by proposed 
Airport improvements. 

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 planning include the 
following: 
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(A) Alternative 2 (Central Terminal) & 
Alternative 4 (South Unit Terminal) 

The planned Airport improvements included 
in Alternative 2 and Alternative 4 would 
cause adverse impacts to the surface 
vansportation system at three intersections. 
The following mitigation measures are 
proposed for each identified adverse impact: 

Significant differences in the 
operational conditions at the 
intersection of Air Cargo Roads. 
170th Street would not begin until the 
year 2010. This intersection would 
operate at LOS F with Alternatives 2 
and 4, as well as with the Do-Nothing 
in 2010 and 2020. However, with these 
alternatives, the average delay at this 
intersection is more than doubled in the 
years 2010,and 2020. This level of 
service degradation is primarily caused 
by the construction in 2010 of an 
employee parking garage at the site of 
the current Doug Fox lot. Lf this 
intersection were signalized, the level of 
service would improve from LOS F to 
LOS B in the year 2010, and remain at 
LOS B through the year 2020. 

Significant differences in the 
ofirational conditions at the 
intersection of Northbound Airport 
Expressway ramps/S. 170th ~ t r e h t  do 
not begin until the year 2010. This 
intersection degrades from LOS B (Do- 
Nothing) to LOS D (Alternatives 2 and 
4) in the year 2010, and from LOS B 
(Do-Nothing) to LOS F (Alternatives 2 
and 4) in the year 2020. This level of 
service degradation is primarily caused 
by the construction in 2010 of the 
employee garage at the present Doug 
Fox lot. The secondary cause is the 
reconstruction of the Airport access 
from International Boulevard into a 
transit type vehicle entrance only in the 
year 2010. Mitigation measures could 
include improvements to the south leg 
to provide dual right-turn lanes, and 
protected phasing for the eastbound 
lefts. If these improvements are 
completed, the level of service would 
improve to LOS B in the year 2010, and 
LOS D in the year 2020. 

Significant differences in the 
operational conditions at the 

intersection of International 
BoulevardS. 170th Street do not begin 
until the year 2010. This intersection 

C 
would operate at LOS F in year 2010 
and 2020 with or without airport 
improvements. However, under 
Alternatives 2 and 4 conditions the 
average delay at this intersection is 
more than doubled in the year 2010, and 
more than tripled in the year 2020 
compared to the Do-Nothing levels. 
This level of service degradation is 
primarily caused by the construction of 
the employee garage at the current Doug 
Fox lot and the reconstruction of the 
Airport access from International 
Boulevard into a transit type vehicle 
entrance only in the year 2010. The 
recommended mitigation includes 
improvements to the south leg to 
provide dual left-turn lanes, and 
improvements to the west leg to provide 
a hightapacity free right-tum lane. If 
these improvements are completed, the 
level of service would improve to LOS 
E in the year 2010, and remain at LOS E 
through the year 2020. 

(B) Alternative 3 (North Unit Terminal) - Preferred Alternative C 
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 
planning include the following mitigation 
associated with the Preferred Alternative: 

North Unit Terminal Alternative (With 
State Route 509) 

The following possible mitigation has been 
identified: 

International Boulevard. (State Route 
99) and South 160th Street - This 
intersection would degrade from LOS 
E to LOS F in the year 2010 with the 
proposed improvements and 
development of the SR 509 extension. C 
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The construction of the North Unit 
Terminal will likely shift some 
regional traffic from South 170th 
Street to South 160th Street, but the 
primary cause of the congestion is the 
regional traffic on International 
Boulevard (State Route 99). For the 
year 2010 only minor improvements 
to the intersection would be necessary 
(dual southbound - left-turn lanes, 
improvements to the westbound right- 
turn lane). These improvements 
would provide a level of service 
rating of LOS E for the year 2010. 
However, these improvements would 
not be sufficient for the year 2020 
traffic levels due to the significant 
amount of regional traftlc on 
International Boulevard (State Route 
99). For the year 2020, the 
International Boulevard (State Route 
99) corridor would need to be 
improved to provide additional 
capacity (i.e. seven lanes plus HOV 
treatments). These improvements 
would provide a level of service rating 
of LOS D for the year 2020. The Port 
of Seattle would be responsible for a 
pro-rata contribution towards the 
proposed improvements at this 
intersection. 

0 International Boulevard (State Route 
99) and South 170th Street - This 
level of service at this intersection 
would actually improve under this 
scenario (better LOS F rating), but it 
would serve as an access point to the 
Airport terminal area and would need 
to meet the City of SeaTac's adopted 
level of service standard. For the year 
2010 only minor improvements to the 
intersection would be necessary (dual 
northbound left-turn lanes, high- 
capacity right-turn lanes in the 
southbound and eastbound directions, 
westbound right-turn lane). These 
improvements would provide a level 
of service rating of LOS E for the year 
2010. Again. these improvements 
would not be sufficient for the year 
2020 due to the significant amount of 
regional traffic on International 
Boulevard (State Route 99). For the 
year 2020, the International Boulevard 
(State Route 99) corridor would need 
to be improved to provide additional 
capacity (i.e. seven lanes plus HOV 
treatments). These improvements 

would provide a level of service rating 
of LOS E for the year 2020. The Port 
of Seattle would be responsible for a 
pro-rata contribution towards the 
proposed improvements at this 
inteisection. 

Air Cargo Road and Southbound 
Airport Expressway Ramps; Air 
Cargo Road and South 170th Street; 
Northbound Airport Expressway 
Ramps andSouth 170th Street - These 
three intersections would need 
signalization by the year 2010 with 
SR 509 extension. However. the 
construction of the North Unit 
Terminal would eliminate these three 
intersections by the year 2010. 
Therefore, temporary signals should 
be installed when the signal warrants 
are satisfied in order to provide 
adequate intersection control until the 
North Unit Terminal is constructed. 
The Port of Seattle would only be 
responsible for a pro-rata contribution 
towards the installation of the 
temporary signals due to the 
significant amount of regional pass- 
through traffic utilizing the Airport 
Expressway at this interchange area. 

Northbound Interstate 405 On-Ramp 
from Southbound Interstate 5 - This 
freeway ramp junction would degrade 
from LOS C to LOS F in the year 
2020 with SR 509. The primary cause 
would be a shift in Airport traffic 
patterns that would route more traffic 
eastbound through the Southcenter 
interchange. d t b o u n d  State Route 
518/Nonhbound Interstate 405 should -~ - 

be widened to two lanes through the 
interchange. This additional lane 
could then be dropped at the State 
Route 181 Off-Ramp located down- 
stream. The Port of Seattle would 
only be responsible for a pro-rata 
contribution towards the proposed 
improvements at this interchange. 

North Unit Terminal Alternative 
fWithout State Route 509) 

International Boulevard (State Route 
99) and South 160th Street - The 
impacts and possible mitigation 
measures would be the same as with 
SR 509. The only exception is that 
for the year 2020 the improvements 
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would provide a level of service rating 
of LOS E instead of LOS D. The Port 
of Seattle would be responsible for a 
pro-rata contribution towards the 
proposed improvements at this 
intersection. 

International Boulevard (State Route 
99) and South 170th Street - The 
impacts and possible mitigation 
measures would be the same as the 
with SR 509 extension scenario. The 
Port of Seattle would be responsible 
for a pro-rata contribution towards the 
proposed improvements at this 
intersection. 

International Boulevard (State Route 
99) and South 188th Street - This 
intersection would degrade deeper 
into LOS F in the year 2020 without 
SR 509. This intersection is forecast 
to have a demand of approximately 
6,000 vehicles during the PM Peak 
Hour and would need the construction 
of an urban interchange to meet the 
City of SeaTac's adopted level of 
service standard. With this type of 
improvement it would also be 
possible to incorporate a fly-over 
ramp design for the Airport South 
Access. The Port of Seattle would be 
responsible for a pro-rata contribution 
towards the proposed improvements 
at this intersection. 

International Boulevard (State Route 
99) and South 200th Street - This 
intersection would degrade deeper 
into LOS F in the year 2020 without 
SR 509. Significant improvements 
would be needed in order to meet the 
City of SeaTac's adopted level of 
service standard. These could include 
the following: providing additional 
capacity along the International 
Boulevard (State Route 99) corridor 
(i.e. seven lanes plus HOV 
treatments); providing additional 
capacity along the South 200th Street 
corridor (i.e. seven lanes); dual left- 
turn lanes in the southbound. 
eastbound, and westbound directions; 
and a westbound right-tum lane. 
These improvements would provide a 
level of service rating of LOS E for 
the year 2020. The Port of Seattle 
would be responsible for a pro-rata 
contribution towards the proposed 
improvements at this intersection. 

28thl24th Avenue South and South 
200th Street - This intersection would 
degrade from LOS D to LOS F in the 
year 2020 without SR 509 extension. 
Only minor improvements to this 
intersection would be needed (dual 
westbound left-turn lanes, eastbound 
right-tum lane, re-striping the 
northbound approach to provide one 
left-turn, one through, and two right- 
turn lanes). These improvements 
would provide a level of service rating 
of LOS E for the year 2020. The Port 
of Seattle would be responsible for a 
pro-rata contribution towards the 
proposed improvements at this 
intersection. 

Military Road South and South 200th 
StreetISouthbound Interstate 5 Ramps 
- This intersection would degrade 
deeper into LOS F in the year 2020 
without the SR 509 extension. Only 
minor improvements to this 
intersection would be needed (dual 
northbound left-turn lanes, two 
eastbound through lanes). These 
improvements would provide a level 
of service rating of LOS D for the 
year 2020. The Port of Seattle would 
be responsible for a pro-rata 
contribution towards the proposed 

C 
improvements at this intersection. 

Military Road South and Northbound 
Interstate 5 Ramps - This intersection 
would degrade from LOS E to LOS F 
in the year 2020 without the SR 509 
extension. Only minor improvements 
to this intersection would be needed 
(widening the eastbound approach to 
provide one left-turn and one right- 
turn lane, and providing a southbound 
right-turn phase overlap). These 
improvements would provide a level 
of service rating of LOS D for the 
year 2020. The Port of Seattle would 
be responsible for a pro-rata 
contribution towards the proposed 
improvements at this intersection. 

Air Cargo Road and Southbound 
Airport Expressway Ramps; Air 
Cargo Road and South 170th Street; 
Northbound Airport Expressway 
Ramps and South 170th Street - These 
three intersections would need 
signalization by the year 2010 without 
SR 509. However, the construction of 
the North Unit Terminal would C 
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remove these three intersections by 
the year 2010. Therefore. temporary 
signals should be installed when the 
signal warrants are satisfied in order 
to provide adequate intersection 
control until the North Unit Terminal 
is constructed. The Port of Seattle 
would only be responsible for a pro- 
rata contribution towards the 
installation of the temporary signals 
due to the significant amount of 
regional pass-through traffic utilizing 
the Airport Expressway at this 
interchange area. 

Northbound Interstate 405 On-Ramp 
from Southbound Interstate 5 - The 
impacts and possible mitigation 
measures would be the same as the 
with SR 509 extension scenario. The 
Port of Seattle would be responsible 
for a pro-rata contribution towards the 
proposed improvements at this 
interchange. 

(C) State Route 509 and South Access 

Issues surrounding the State Route 509 
extension project and an Airport South 
Access have been discussed among the Port 
of Seattle and the surrounding southwestem 
King County communities for quite some 
time. State Route 509 was originally 

. adopted by the Washington State 
Transportation Commission in 1957 as a 
limited-access highway between Seattle and 
Tacoma. Construction from the northern 
terminus began in the 1960s in South 
Seattle, and ended in the 1970s at South 
188th Street. WSDOT did not finish the 
construction of the proposed highway due to 
rising costs, limited federal and state 
highway construction funds, and local 
government opposition to the project. 

In 1992 the WSDOT took the lead for 
several local agencies (Cities of SeaTac. 
Des Moines, King County, and the Port of 
Seattle) to begin the State Route 5@ 
-on/South Access Road Corridor 

nvi E . 2  A technical 
Steering Committee, composed of 

4 State Roue 509 ExtetuiodSouth Access Road 
Conidor Study, King County, SeaTac, Des Moines. 
Kent. December 1995. 

representatives from member agencies, was 
organized to direct the EIS consultant team. 
An Executive Committee, composed of 
elected and appointed officials from 
member agencies, provided direction on 
policy decisions and will select the preferred 
corridor alignment. The Federal Highway 
Association (FHWA) must approve and the 
Washington Transportation Commission 
must adopt the preferred corridor alternative 
before a more in-depth project-level analysis 
can be completed. The corridor 
programmatic Draft EIS has been completed 
and was issued in December, 1995. Each of 
the "build" alternatives analyzed in the 
Draft EIS include the extension of State 
Route 509 to Interstate 5, and the 
construction of the South Access roadway as 
a 'limited access expressway that connects 
the Airport's terminal drive system with 
State Route 509. 

Over the past few years the Puget Sound 
Regional Council has been updating the 
Metrobolitan Transportation Plan 
(MTP).U The adopted 1995 MTP 
includes both the State Route 509 
extension and South Access roadway 
projects to be completed by the year 2020. 

All of these plans and studies were based 
on two general developments 
assumptions: the forecast passenger 
activity levels at the Airport; and the 
proposed urban development south of the 
Airport along the 28W24th Avenue South 
corridor. These development assumptions 
are summarized by plan or study as 
follows: 

SeaTac Area U ~ d a t e  (1989) - This 
plan forecast a 190 acre business park 
along the 28th126th Avenue South 
corridor which would generate 
approximately 30,000 to 50,000 
average weekday trips. It was also 
assumed that 40 percent of Airport 
traffic would utilize the South Access 
roadway. 

1995 hIctropolitan Tmnsponation Ph: The 
Tranmoriation Efnnrm of VISION 2020. the Repion's 
~ d o ~ i e d  G m t h  and ~mkporkztion ~ t r b r e ~ ~ .  ."hEet 
Sound Regional Council. May 25 1995. 
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South Access Roadwav Studv (1990) 
- This plan forecast a 6 million gross 
square foot (gsf) business park along 
the 28th/24th Avenue South corridor 
which would generate approximately 
60,000 to 80,000 average weekday 
trips. Airport activity levels were also 
forecast at 38 million annual 
passengers by the year 2010. 
According to that report 149,000 
average weekday trips, of which 
approximately 40 percent, or 59,600 
average weekday trips, would utilize 
the South Access roadway. 

Citv of SeaTac Com~rehensive 
Trans~ortation Plan (1994) - This 
plan forecast a 2-3 million gsf 
combined commerciaVindustrial/re&1 
dkvelopment along the 28th124th 
Avenue South corridor which would 
generate approximately 34,000 
average weekday trips. 

Seattle-Tacoma International 
Airport Master Plan Update (1995) 
- Current Airport activity forecasts 
developed for the Master Plan 
Upciatell' indicate that approximately 
98,000 annual average weekday trips 
within the terminal area by the year 
2020 would occur, of which only 
19,600 annual average weekday trips 
(20 percent) would utilize the South 
Access roadway. 

Differences between these development 
assumptions have led to several different 
proposed alignments and configurations 
for the South Access roadway. These 
development assumptions will also 
continue to evolve with land use decisions 
concerning the South Aviation Support 
Area,n the Des Moines Creek 
Technology Campus.u and other local 
development. However, there are two 
alternate options for the South Access 
roadway described as follows: 

u' Technical Report No.2: PrelLninary Forecast Repon, 
Port of Seattle. 1994. 

12' South Avinrion Support Area Final Environmental 
Impact S ~ o ~ t n e n t  Port of Seattle. March 1994. 

u' Des Moines Creek Technology Campus Final 
Environmenull Impacr Statement, CH2M Hill, May 
1995. 

The construction of two separate 
roadway facilities: the construction of 
a principal arterial along the 24thn8th 

C 
Avenue South corridor to 
accommodate the forecast urban 
development; and the construction of 
a separate limited access expressway 
for the Ahport to accommodate 
forecast Airport passenger activity. 

The construction of a combined 
facility along the 24th/28th Avenue 
South corridor to accommodate both 
the forecast urban development, and 
the forecast Airport passenger 
activity. 

Until a preferred conidor alternative is 
selected from ~e State Route 509 
ExtensionlSouth Access Road C a  
HS and the project-level analysis is 
begun, the exact alignment and 
configuration of both State Route 509 and 
South Access are unknown. 
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TABLE N.15-1 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

AIRPORT TRAFFIC SUMMARY 

Do-Nothing Alternative Conditions 
Airport Traffic I 1994 I Future Year 

Soum: INCA Engineen. Inc.. December. 1995. 

Description 
Passenger 

Passenger Off-Site Parking 
Airport Employee 

Air Cargo 
Airfield Operations Area (AOA) 

General Aviation 
Maintenance 

Other 
Totals 
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Existing 
58.200 
1,160 
6,4 10 
4,450 

1.460 
60 

3.190 
100 

75,030 

2000 
64,200 
2.570 
7.140 

6,000 
1.630 
65 

4,730 
130 

86,465 

2010 
79.300 
6,740 
8,540 
7,930 
1.740 
70 . 

6,270 
160 

110,750 

2020 
95.100 
14,930 
10.270 
10,290 
1,900 
75 

6,270 
200 

139,035 
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TABLE N.15-2 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

PASSENGER MODE CHOICE PATTERNS 

Source: P&D Aviation, Inc., 1995. 
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TABLE IV.15-3 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

INTERSECIlON LEVEL OF SERVICE SUMMARY 

NIA = Not Applicable 
Source: INCA Engineen, January, 1995 
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TABLE N.15-4 (. 
Seattle-Tacoma International Airport 

Environmental Impact Statement 

INTERSECTION AVERAGE DELAY SUMMARY 

NIA =Not Applicable NIS - Not signalized. See Appendix 0, Table 25 for intersection reserve capacity. 
Source: MCA Engineers, January, 1995 

Air C a o  RdlPerimeter Rd & South 160th Street 
International Blvd. 8: South 160th Street 
Southbound Airport Exp. Ramps & Air Cargo Rd. 
Air Cargo Rd & South 170th Street 
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4.5 
11.0 
NIA 

16.8 

5.6 
26.1 
7.3 

190.6 

5.0 
24.4 
7.3 

501.7 

5.3 
21.2 
NIA 
NIA 

5 .O 
19.7 
7.3 

501.7 
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TABLE IV.15-5 
Page 1 of3 

Seattle-Tacoma Intemational Airport 
Environmental Impact Statement 

INTERSECTION LEVEL OF SERVICE SUMMARY 

Chapter IV 
Surface Transportation 

Intersection Evaluated 

Southbound SR509 Ramps & SR5 18 

Northbound SR509 Ramps & SR5 18 

International Blvd. 1 SR99 & South 154th Street 

International Blvd I SR99 & South 160th Street 

International Blvd I SR99 & South 170th Street 

International Blvd I SR99 & South 176th Street 

International Blvd I SR99 & South 180th Street 

~ntemational ~ l v d  1 ~ R 9 9  & south 188th SSmet 

International Blvd. I SR99 & South 192nd Swet 

International Blvd. I SR99 & South 200th Street 

International Blvd I SR99 & Kent-Des Moines I 
SRS16 
24th Ave S 1 Perimeter Rd & S 154tJ11156th Slreet 

Des Moina Memorial Drive S & S 156th Street 

Des Moines Memorial Drive S & S 160th ShKt 

Northbound SR509 Ramps & S 160th Street 

Southbound SR509 Ramps & S 160th Street 

Air Cargo Rd I Perimeter Rd & S 160th Street 

Air Cargo Road & SB Airpat Expressway Ramps 

Air Cargo Road & South 170th Street 

1994 
Existing 

B 

A 

D 

C 

F 

C 

C 

F 

F 

D 

E 

B 

B 

B 

C 

E 

B 

D 

C 

Level of 
2020 Alt 1 

Do-Nothing 
C 

A 

F 

F 

F 

C 

B 

F 

D 

F 

E 

F 

C 

B 

F 

F 

C 

C 

F 

Service (LOS) 
2020 Alt 3 

OVI SR509) 
D 

A 

E 

F 

F 

D 

B 

F 

D 

F 

E 

F 

C 

B 

F 

F 

C 

NIA 

NIA 

2020 ~ l t  3 
OVIO SR509) 

D 

A 

F 

F 

F 

D 

B 

F 

D 

F 

F 

E 

C 

B 

- -  

E 

F 

C 

NIA 

NIA 
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Intersection Evaluated 

NB Airport Expressway Ramps & S 170th Skeet 

Southbound SR5 18 Ramps & South 188th Street 

Northbound SR518 Ramps & South 188th Skeet 

Des Moines Memorial Drive S & S 188th Street 

28th Avenue South & South 188th Street 

Military Road South & South 188th Street 

Southbound Interstate 5 Ramps & South 188th Street 

Northbound Interstate 5 Ramps & South 188th Street 

Des Moines Memorial Drive South & South 200th 
Skeet 
Des Moines Memorial Dr S & Marine View Dr I 
SRS09 --- .. 

28th Avenue South & South 200th Street 

Military Rd S / S 200th Street & SB Interstate 5 
Ramps 
Military Road South & Northbound Interstate 5 
Ramps 
28th Avenue South & South 192nd Street 

SB Interstate 5 Ramps & Kent-Des Moines / SR516 

SB SR509 Off-Ramp I 16th Ave S & S 200th Street 

B SR509 On-Ramp I 16th Ave S & S 200th Street 

Southbound SR509 Ramps & 28th Avenue S 

Northbound SR509 Ramps & 28th Avenue S 

TABLE N.15-5 
Page 2 of 3 C 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

INTERSECTION LEVEL OF SERVICE SUMhlARY 
"1 
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NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

I 

B 

B 

B 

C 

I 

B 

B 

B 

B 
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TABLE N.15-5 
Page 3 of3 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

INTERSECTION LEVEL OF SERVICE SUMMARY 

Intersection Evaluated 

Southbound Airport Expressway Off-Ramp & S 200th 
Stmt 
Northbound Airport Expressway On-Ramp & S 200th 
Stmt 
20th Avenue S & Westbound SR5 18 Ramps 

20th Avenue S & Eastbound SR518 Ramps 

UIA -This intmdon does not exist for that time period or alternative. 
Soum: INCA Engineers. December 1995. 

I I I I 
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Level of Service (LOS) 

20th Avenue South & South 154th I 156th Street 

1994 
Existing 

NIA 

NIA 

NIA 

NIA 

2020 Alt 3 
OVI SR509) 

A 

A 

B 

C 

2020 Alt 1 
Do-Nothing 

A 

A 

NIA 

NIA 

NIA 

2020 Alt 3 
(WIO SR509) 

NIA 

NIA 

B 

B 

B NIA C 





Source: INCA Engineers, Inc. 
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CHAPTER IV, SECTION 16 

PLANTS AND ANIMALS (BIOTIC COMMUNITIES) 

This report describes vegetation and wildlife 
communities and evaluates potential impacts of 
the proposed Master Plan Update alternatives on 
these communities. 

Approximately 40 percent of the detailed study 
area is occupied by Sea-Tac Airport and is 
characterized by frequently mowed grassland 
bisected by service roads and taxiways. This area 
provides little wildlife habitat value. Wildlife 
habitat surrounding the airfield consists of 
fragmented habitat, which is composed of forest, 
shrub, and grassland with scattered wetlands. 
These areas are subject to a variety of airport- 
related disturbances as well as increasing 
residential, commercial, and industrial 
development. Each of the "With Project* 
alternatives would remove approximately the 
same amounts of vegetation (about 712 acres 
total). Of that total, the majority is managed 
grassland (about 303 acres), which provides little 
wildlife habitat value. In addition, about 269 
acres of forest, 78 acres of shrub;52 acres of 
unmanaged grassland, and 10 acres of wetlands 
would be removed under each "With Project" 
alternative. 

Various physical, biological, and chemical 
factors affect fisheries and aquatic biota. 
Urbanization in the Miller and Des Moines Creek 
basins has altered some of these factors with 
resulting changes in the aquatic ecosystem. 
Hydrologic regime and channel morphology have 
been altered, habitat complexity and quality have 
been reduced, and water quality has been 
degraded. These alterations have resulted in 
reduced diversity and abundance of fish and 
aquatic biota in Miller and Des Moines Creeks. 

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 Miller 
and Des Moines Creeks and Puget Sound. 

(1) METHODOLOGY 

For purposes of this analysis, the study area 
consists of a 4 square mile area that is bound by 
Highway 99 to the east, S. 140th Street to the 
north, State Route 509 (SR509) and Des Moines 
Way S. to the west, and S. 216th Street to the 
south.ll Study area boundaries were determined 
using preliminary site plans to analyze - the 
proposed Master Plan Update alternatives and 
their potential impacts. Because of restricted 
access in the privately-omed, residential areas, 
studies focused on public property and lands 
owned by the Port of Seattle. 

Information for this report was gathered from a 
variety of sources. The Washington Department 
of Fisheries and Wildlife (WDFW) Nongame and 
Priority Habitats and Species) Programs, and the 
Washington State Department of Natural 
Resources Natural Heritage Progam were 
consulted regarding sensitive wildlife and plant 
species and priority habitats in the study area. In 
accordance with Section 7(c) of the Endangered 
Species Act of 1973, the U.S. Fish and Wildlife 
Service (USFWS) and the National Marine 
Fisheries Service were consulted regarding 
federally listed threatened or endangered species 
possibly occurring in the project area (as 
described in Chapter IV, Section 17). 

Construction and operation of the proposed.new Analysis of fishery and aquatic resources within 
dependent parallel runway would have some the Miller and Des Moines Creek basins was 
adverse affects on fishery and aquatic resources based on past and recent studies. 

Sound. About 3.700 feet of Miller Creek and its 
The of Miller and Des Moines Creeks and Puget Sensitive Arem Folio (1990)9 

tributaries would require realignment and 
relocation to complete the runway. About 200 1' This a m  includes portions of Seaions 4.5.8, and 9, 
feet of Des Moines Creek would require Township 22N. Range 4E,.md Sections 16,17.20,21. 

. relocation due to the 600 ft extension of Runway 28,29,32 and 33, To~nshlp 23N, Range 4E. 
34R About 2,200 feet of open channel on Des Kk? Corn@ SemXwArrar Map Folio. Department 
Moines Creek would require relocation due to the of Parks, Planning and Resources. Planning and 3 South Aviation Support Area. The 200-foot 

Community Development Division, King County. 
Washington, 1990. 
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National wetlands inventory maps>/ and the 
catalog of Washington streams for the Puget 
Sound Region4 were reviewed for information on 
sensitive habitat areas and fisheries resources. 
Discussions of fish habitat (e.g., substrate 
composition, pool: riffle ratios, riparian 
vegetation, in-stream cover, and channel 
morphology) are based on recent fish habitat 
surveys performed on Miller Creek (as described 
in greater detail in Appendix F) and Des Moines 
Creek2 Evaluation of potential construction and 
operation impacts on fisheries in these drainages 
involved a comparison of existing and future fish 
population vitality (e.g., abundance and diversity) 
based on fish habitat requirements and 
preferences, water quality, and water quantity. 

Vegetative cover and wildlife habitat in the studv 
a r g  were assessed by aerial photograph and m& 
internretation. Habitat classification was 
determined using a two-tiered system of generally 
accepted vegetation and wildlife habitat 
categories: forest, shrub, grassland, and wetland. 
The secondary levels included three types of 
forest and two types of grassland: coniferous, 
deciduous and mixed forest. and managed or 
unmanaged grassland. ~ e t l k d s  are clkified 
accordine to the USFWS Wetland Classification 
system.g The vegetative classification was 
interpreted from color aerial photographs at a 
scale of 1:24,000 and a vegetative cover map of 
the focus area was developed at a scale of 
1:2,500. Further consultation was made with the 
Port of Seattle. Personnel with specific 
knowledge of the study area provided information 
on bald eagles and other wildlife. 

A review of this information along with 
information provided in previous technical 
studies,lw agency reports, natural resource 

2' National Wetlands Inventory, Maple Valley, 
Warhingwn ~uadrmgle. US.  Fish and Wildlife 
Service. 1988. 

9 A Carolog of Washinglon Streams and Salmon 
UtiIirnti0n:VoL I, Puget Sound Region Williams, 
R.W.. RM. Laramie and JJ. Ames, Washington 
Depanment of Fsherics, 1975. 

2 Draft Firh Hob& Survcy of Des Moines Creek 
Prepared by Resource Planning Associates. Aquatic 
Resource Consultants. and Caldwell Associares for the 
Port of Seaule. May, 1994. 

b' Classifiation of Wetlands and Deepwater Habitats of 
the UniredSrates. U.S. Fish and Wildlife Service, Pub. 
#FWSIOBS-79/31. Cowardin, LM.. V. Carter, F.C. 
Golet, and ET. LaRoe, 1979. 

1' South Aviarion Support Area Final EIS. Port of Seattle, 
1994 
Des Moines Creek Technology CMlpus, Preliminary 
DEIS. Port of Seaule. 1994. 

inventories, and topographic and resource maps 
allowed an inventory and assessment of resources 
that could be affected by the proposed Master 
Plan Update alternatives. 

Two, one-day site visits were conducted in 
October and November 1994 to field-verify 
information collected on vegetation communities 
within the study area, wildlife habitat, and 
general wildlife use of the area. Additional field 
surveys were conducted during December 1994 
in conjunction with wetland surveys. Wildlife 
observations and habitat data were recorded to 
further augment existing information. 

(2) EXISTING CONDITIONS 

Both wetland and upland habitats are located 
within the study area and are shown in Exhibit 
IV.16-1. Several wetland communities and 
several upland habitat associations were 
identified. These communities are discussed in 
the following section. A detailed characterization 
of vegetation, wildlife species, and fish, and 
common and scientific names of plant species 
occurring in the study area are presented in 
Appendix M. Scientific nomenclature follows 
industry standards.% 

f- 
(A) Vegetation L 
No rare plants, highquality native wetlands, 
or highquality native plant communities 
listed by the Washington Department of 

. Natural Heritage Information System are 
located in the study area@ 

Upland vegetative communities consist of 
grassland, shrub, deciduous forest, coniferous 
forest, and mixed deciduous/coniferous 
forest. Eight habitat types are distinguished 
as shown in Exhibit N.16-1: grassland, 
managed lawn, pasture, row crop, mixed 
shrub, coniferous forest, deciduous forest, 
mixed forest, mixed vegetation classes, and 
wetland. Existing acreages of each habitat 
type were determined by overlay of the 
vegetation map and are shown in Table 
N.16-1. For ease of tabulation; the managed 
lawn, pasture, and row crop categories were 
combined into one category (managed 
grassland), which includes managed 

2' Flora of the Pacific Northwest. Hitchuxk. CL and A. 
Cronquist. 1976. 
Comknicarjon with Sandra Nowood. Washington 
Natural Heritage Program Division of Land and Water 
Conservation. January, 1995. 
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3 nassland areas associated with a i m r t  
-1 gperations areas, industrial and commekial 

develo~ment and anicultura! lands. From a 
wildlife pe&ective, these areas provide 
similar habitat value. 

Seven streams were identified. Des Moines 
C m k  and Miller Creek are the largest of 
these streams. The riparian areas associated 
with streams consist of both upland and 
wetland communities dominated by an 
oventory of red alder, black cottonwood, and 
willow trees with Himalayan blackberry, 
mixed grasses, lady fern, field horsetail, 
slough sedge, burreed, reed canarygrass, and 
creeping bunercup comprising much of the 
understory. 

TABLE IV.161 
EXISTING WILDLIFE HABITAT 

Vegetation Class 

Managed Grassland 
Grassland* 
Shrub 
Wetland*. 

Forested Wetland 
Scrub-shrub Wetland 
Emergent Manh 

Deciduous Forest 
Mixed Forest 
Coniferous Forest 

Total . 2,352 

Includes unmanaged grassland such as ov-~n 
fields and grassland areas scat~atd throughout less 
developed portions of the site. 

** Refer to Wetland Scaion of this report for detailed 
information on wetlands 

Source: Shapim and AssociatesInc., 1994 

Wooded residential areas characterize parts 
of the easternmost portion of the study area, 
between the airport and Highway 99. Field 
studies were not conducted in this portion of 
the study area due to restricted access. 
Existing information shows that these areas 
are dominated by Douglas fir, big-leaf maple, 
and red alder. Common understory species 
include red alder saplings, Himalayan 
blackberry, hazelnut, and Indian plum. 

Ornamental trees and shrubs also are 
common throughout these residential areas. 

For descriptive purposes, the study area has 
been divided into five distinct areas: (1) 
Airfield Vegetation, (2) South Aviation 
Support Area (SASA) Vegetation, (3) West 
SeaTac Vegetation, (4) North Borrow Area, 
(areas 5 and 8) and (5) South Borrow Area 
(areas 1-4). Appendix M contains a detailed 
description of the vegetation communities in 
each of these areas. Vegetation communities 
in each of these areas are briefly described 
below. 

1. Airfield Vwetation 

The airfield encompasses the runway 
area and associated airport facilities and 
is bound on the east and west by 
runways; on the north by S. 154th Street, 
and on the south by S. 192nd Street. This 
area is characterized almost entirely by 
managed grassland interrupted by an 
array of service mads, airport runways, 
and taxiways. This is the most common 
vegetative community in this area, 
totaling approximately 774 acres in the 
airfield. Upland shrub habitat often 
borders the runway area and is scattered 
throughout the site. Several small 
patches of gradforb association 
emergent wetland occur in the airfield 
area. 

2. Sonth Aviation S u a ~ o r t  Area 
/SASA\ Vegetation 

The SASA area is located immediately 
south of the airfield and is bound on the 
west by Des Moines Way S, on the east 
by Highway 99, and on the south by S. 
200th Street. Much of this area has been 
previously described in the 1994 SASA 
Final EIS and is predominately 
characterized by a former residential area 
that is now revegetated with grassland 
and shrubland, two small mixed 
deciduouslconiferous woodlots, and the 
Tyee Valley Golf Course. 

3. West SeaTac Vwetation 

Fragmented stands of second-growth 
mixed deciduouslconiferous forest are 
prominent components of the vegetative 
cover along the western portion of the 
focus area. It is bound on the east by the 
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airfield, on the west by Des Moines Way 
S. and SRS09, on the north by S. 154th 
Street, and on the south by S. 200th 
Street. 

4. North Borrow Area (On-site 
Borrow Source Areas 5 and 8) 

The North Borrow Area is bound on the 
south by S. 154th Street, on the north by 
S. 146th Street, and Lora Lake on the 
west. Houses that once existed in this 
area have been removed as part of the 
Port's Noise Remedy Program. The 
North Borrow Area is largely forested 
and contains the Lake Reba Detention 
facility, a King County regional 
stormwater detention facility. A gravel 
storage area .is located in the southern 
portion of this borrow site and is 
predominately devoid of vegetation. 
Miller Creek enters the north end of this 
area, flows past the north end of Lake 
Reba, and into Lora Lake. Forested 
wetland is the most common vegetative 
community in the North Borrow Area. 

5. South Borrow Area (On-site 
Borrow Source Areas 1-41 

The South Borrow Area is bound on the 
south by S. 216th Street, on the north by 
S. 200th Street, on the east by 16th 
Avenue S., and on the west by 24th 
Avenue S. Des Moines Creek Park is 
located in the central portion of this area, 
between Borrow Areas 1 and 2. Both 
upland and wetland second-growth 
deciduous forest are prevalent vegetative 
components of the South Borrow Area. 
Des Moines Creek flows through a steep 
forested ravine from the north side of this 
area to the southwest corner. 

(B) Wiidlife Swcies 

Wildlife habitat within the Airport vicinity 
has been highly modified through 
urbanization and residential .. development. 
Much of the study area is protected from 
human and domestic animal intrusion through 
restricted access and fencing. When 
considering habitat value from a regional 
perspective, the relatively undisturbed 
vegetation communities in the area offer 
valuable habitat for wildlife. 

Vegetation communities provide habitat for 
several species of terrestrial and aquatic 
wildlife. Wildlife diversity is generally 
related to the structure and plant species 
composition within these vegetative 
communities. Fragmentation of habitat and 
significant ongoing noise disturbance caused 
by airport o erations limit wildlife use of the 
study area& Wetlands and forested areas 
with well developed shrub layers are likely to 
support the greatest number of species and 
populations of wild1ife.u Common and 
scientific names of wildlife species discussed 
in the following text are presented in 
Appendix M along with a detailed 
characterization of the study area. 

(C) Fisheries and Aquatic Resources 

Although urbanization has significantly 
altered channel morphology and fish habitat, 
Miller, Walker, and Des Moines Creeks 
continue to support populations of resident 
and anadromous fish, other fishes, and 
associated aquatic biota. Historically, Miller 
and Des Moines Creek basins supported large 
runs of coho salmon (Oncorhynchus kirutch) 
and perhaps small runs of chum salmon (0. 
keta)P Presently, both basins support only 
small runs of coho salmon, which appear to 
be maintained by annual releases of hatchery- 
reared fmgerlings raised by the Des Moines 

C 
Salmon Chapter of Trout Unlimited. WDFW 
has not conducted any spawner surveys on 
either Miller or Des Moines Creeks since 
1985; no spawning coho were observed in the 
1985 survey.M The Des Moines Salmon 
Chapter of Trout Unlimited reported about 91 
fish in a recent coho s awner survey 
conducted on Miller creek$ There is no 
known chum salmon or steelhead use of 

Disturbance 10 birds by gar compressor wise 
stimulawrs, aircrafs and human activity in the 
Mackenzie Valley and North Slope. 1972. A r u  Gas 
Biol. Rep. Ser. 14. Gum, W.W.H., and J.A. 
Livingston. cds.. 1974. 
M a n a g e m  of WiIdLjc H d i t a u  in Forests of Western 
Oregon and Warhingwn, VoLr.1 and 2. Bmwn. E.R. 
(ed)..U.S. Forest Service, 1985. 
Camlog of Warhrngwn Streams and Salmon 
Utilirarion. Williams. R.W.. R.hl Laramie, and J.J. 
Ames. Washington Department of Fisheries. 1975. 
Personal cof&unicariin with Joe Robel, Fisheries 
Biologist. Washington Depanment of Fish and 
Wildlife. August 8,1994. 
Penonal communication with Allen Miller. Restoration 
Coordinator. Dcs Moines Salmon Chapter of Trout 
Unlimited. July 18.1994. 
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either creek.wxl Barriers to upstream fish 
passage limits salmon use of Miller Creek to 
the area below the culvert at 1st Avenue S. 
(about 2 miles) and to the below S. 200th 
Street on Des Moines Creek (about 2.5 
miles). 

In addition to anadromous fish, both Miller 
and Des Moines Creeks support resident 
populations of cutthroat trout (0. clarkii and 
pumpkinseed sunfish (Lepomis gibbosus).u 
Des Moines Creek also supports resident 
populations of rainbow trout (Oncorhynchur 
mykiss), bluegill(Lepomis macrochim), 
black bullhead ( I c t a l m  melm), and 
largemouth bass(Micropterur salmoides). In 
addition, Miller, Walker, and Des Moines 
Creeks likely support small populations of 
native nongarne fishes, including sculpin 
(Cothrr sp.) and other nongame fishes 
indigenous to the area. Electrofishing 
conducted on Des Moines Creek in four 
reaches (one downstream and three upstream 
of S. 200th Street) captured five rainbow 
trout, 13 bluegill, 17 black bullhead, and two 
largemouth bass.uf Bluegill, bullhead, and 
largemouth bass appear to be restricted to the 
Northwest- Ponds, Bow Lake and slower 
water habitats at the Tyee Valley Golf 
Course. In a recent (October 1994) 
electrofishing survey at seven locations on 
Des Moines Creek between Marine View 
Drive and S. 200th Street, a total of 50 
salmonids were captured, including 48 
cutthroat trout ranging from about 3 to 13 
inches and two juvenile coho salmon.= 
Lengths of juvenile coho were not reported. 
Cutthroat trout were captured at all seven 
locations, but juvenile coho were captured 
only at the most downstream station. In 
addition, 14 pumpkinseed sunfish were 
captured, ranging from about 1.5 to 2.5 
inches. The source of pumpkinseed sunfish, 
which were caught at six of the seven 

&' Pmonal communication with Joe Robel. Fishaies 
Biologist. Washington Department of Fish and 
Wildlife. August 8, 1994. 

U' Personal communication with Phil Schneider. Fisheries 
Biologist. Washington Department of Fish and 
Wildlife. August 18, 1994. 

l8' Personal communication with Alan Johnson. Aquatic 
Scientist, Aquatic Resource Consultants, November 12. 
1994. 
South Aviation Support Area Final EIS. Port of Seattle. 
1994. 

3 a Pmonal communication with Alan Johnson. Aquatic 
Scientist. Aquatic Resource Consultant. August 18. 
1994. 

sampling locations, is likely Bow Lake and 
the Northwest Ponds upstream of S. 200th 
Street. Though no comprehensive population 
studies have been conducted on either creek, 
recent electrofishing surveys conducted on 
Des Moines Creek and limited observations 
made on Miller Creek, suggested that these 
creeks support relatively small populations of 
salmonid and nongame fish species. 

FUTURE CONDITIONS 

Potential impacts on vegetation communities and 
wildlife habitat are discussed in the following 
section. Potential construction and operational 
impacts for each of the "With Project" 
alternatives are evaluated by the years 2000, 
2010, and 2020. 

Construction and operation impacts on fish and 
aquatic biota that could result from the proposed 
alternatives include effects on water quality, 
water quantity, and aquatic habitat. It is 
anticipated that required mitigation would 
prevent such impacts, however. 

(A) Do-not bin^ (Alternative 1) 

The following paragraphs summarize the 
impact of Alternative 1 on vegetation, 
wildlife and fish. 

The Do-Nothing alternative would result 
in the Aimr t  area remaining as it exists 
today, with the exceptioi of minor 
improvements. Therefore, no impact on 
vegetation and wildlife habitat would be 
expected as a result of continued 
finctioning of Airport facilities. Due to 
the completion of the SASA development 
approved in the 1994 SASA Final EIS, 
about 142 acres of land would be 
affected. The primary vegetation 
affected (60 percent) would be managed 
pssland. . ~on'struction activiries 
associated with the SR509ISouth Access 
Road project would result in the 
permanent loss of between 28 and 56 
acres of vegetation, depending on the 
selected alternative. 

2. Wildlife Species 

The Do-Nothing alternative would refult 
in the Airport area remaining as it exlsts 
today, with the excetton of t improvements such as the SA A and the 

Chapter lV - IV.16-5 - 
Plants and Anlrnals 



Sea-Tac Airport hfasrer Plan Update Final EIS 

SR509ISouth Access road project. 
Habitat degradation and yegetation 
removal as a result of constructlon would 
result in displacement of wildlife species. 
Noise disturbance related to construction 
activities may cause dis@rbance;sen$ne 
species to avoid otentlal habltat m an 
area surrounding tE e construction mne. 

3. Fish and Aauatic Resources 

Fish and aquatic biota will continue to be 
adversely affected by exifting degraded 
wa$r quahty, water quantrty, and stream 
habitat condltlons that result from 
various land uses in these basins. About 
2,200 feet of open channel of tributary 
0377, a Class 3 intermittent segment of 
Des Moines Creek, would require 
relocation due to SASA. Water quality 
of Miller and Des Moines Creeks could 
im rove due to implementation of 
~ D E S  permit re ukements for the 
Airport. seven? qther pro red 
developments m the b a r n  (e.g., &09 
extens~on) could adversely affect 
hydrology, water uality, and a uatic 
habitat m Miller an! Des Moines (?reeks 
and Pu et Sound if not adequately 
mitigad. 

Stormwater runoff from the Aifport 
contains pollutants that can be toxlc to 
aquatic blota at levels above acute and 
chronic toxicity standards. Standards are 
generally established below levels 
observed to have toxic. effects on the 
most sensitive test organisms. Toxicants 
found in stormwater - runoff include 
dissolved copper and zmc, glycols, and 
ammonia. Acute and chronic toxic1 of 
these pollutants on aquatic biota in d l e r  
and Des Moines Creeks depend on other 
receiving water qualities, mcludmg ;.& 
hardness, q d  temperature. The.toxhty 
of metals 1s ~nversely proportional to 
water hardness (toxicity increases .as 
hardness decreases). . Ammonia toxiclty 
varies as a functlon of pH and 
temperature. Based on existin 9 stormwater monitowg data, lev,els o 
copper, unc, and ammonla occasionally 
appear to exceed acute and chronic 
toxicity standards. 
stormwater runoff 
several orders of 
those causing 
salmonids but could contribute to chronic 
effects on aquatic biota. 

The actual quantities of these pollutqts 
in receiving waters corresponding 
toxicity to aquatic blota depend on 
concentrations of these pollutants m the 

creeks and the total ollutant loads for 
the .entire Miller and b e s  Moines.Creek 
basms. Most of the total estrmated 
annual ollutant loadin s for total 
suspende$ solids, oil a n t  
copper, total lead, total zinc %EL22 
oxygen demand, and t o d  phos horus 
comes from i t h e r  resi k' ential, 
commercial, and li t industrial areas in 
these basins see C ter IV, Section 10 
.water. a d i t y  a n 2  Hydrology" and 
Appendlx M for a more detailed 
discussion of pollutant loadin 
contributio?~. frMl the Airport an8 
copper toxlqty). However, .the Ai ort 
may ~nt r lbu te  a relat~ve$ %gh 
proportion of total loadings of e more 
t o m  dissolved forms of copper and unc. 
Additional studies arc bemg conducted 
by the Port of Seattle to evaluate the 
toxicity of stormwater runoff on the 
aquatic biota in Miller and Des Moines 
Creeks. 

(B) 'With Proiect" Alternatives 
JAlternative 2.3 and 4) 

The following paragraphs summarize the 
impact of "With Project" alternatives on 
vegetation, wildlife and aquatic resources. 

1. Vegetation f- 
L 

The primary effect on vegetation 
communities from construction is the 
direct removal of vegetation. This 
impact is similar among all "With 
Project" alternatives but varies in 
severity depending on the type and 
quantity of vegetation that would be 
affected.. Loss of plant communities that 
offer limited habitat value, such as 
managed grassland, result in less of an 
adverse effect than loss of more complex 
vegetation associations, such as mature 
forests, wetlands and riparian zones. 
Table IV.16-2 shows the approximate 
amount of each vegetation community 
that would be lost as a result of each 
alternative. All "With Project" 
alternatives would result in a direct 
conversion of approximately 10 acres of 
wetland, 52 acres of unmanaged 
grassland, 269 acres of upland forest, 78 
acres of shmb, and 303 acres of managed 
grassland to impervious surfaces. Slight 
differences in impacts between the "With 
Project" alternatives would occur as a 
result of the different terminal location. 
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-3 
TABLE IV.16-2 

IMPACTS ON VEGETATION AND WILDLIFE HABITAT 

Ieeetation Class exist in^ Area fac) 
Managed Grassland 900 
Grassland 142 
Shrub 253 
Wetland 

Forested Wetland 52 
Scrub-shrub Wetland 51 
Emergent Marsh 4 1 

Deciduous Forest 723 
Coniferous Forest 112 
Mixed Forest 78 

Total 2,352 

AREA IMPACTED (acres)* 
Alternatives 

Alt 2 - LUt4 
3 03 283 311 
52 57 57 
78 83 7 1 

Assumes 8,500-fool runway alternative xparated by 2, SOO feet from 16Y34R 

ource: Shapiro and Associates, Inc. 1991 

Phase 1 construction activities scheduled 
for completion by the year 2000 would 
affect the greatest amount of vegetation. 
Construction areas for this phase total 
over 300 acres (for an 8,5004 new 
parallel runway). Phase 1 construction 
activities would include construction of 
the new parallel runway, realignment of 
S. 156th Way and S. 154th Street, and 
construction of specified airport 
infrastructures. 

Construction of the proposed new 
runway itself would require the clearing, 
grading, and filling of over 200 acres of 
upland forest, shrub, grassland, and 
wetland communities. Phase 1 
construction with either the 7,500-foot 
runway or 7,000-foot runway options 
would require the removal of similar 
vegetation communities in comparison to 
the 8,500-foot option; however, 
construction of either of the shorter 
runway options would result in a 
correspondingly lower impact on these 
communities. In addition to the 300 
acres of vegetation removed as a result of 
Phase 1 construction, approximately 221 
acres of upland forest, shrub, grassland, 
and wetland vegetation would be cleared 
in Borrow Areas 1, 2, 3, 4, and 5. TO 

minimize wetland impacts, Borrow Area 
8 would not be used as a fill source. No 
excavation would occur in this portion of 
the site. Grading, clearing, and 
excavation of Borrow Areas. 1,2,3,4, and 
5 would be expected to occur during 
Phase 1. 

Construction activities that would be 
scheduled for completion by the year 
2010 (Phases 2 and 3) would be limited 
to airport infrastructures required to 
support airport operations, including 
expansion of existing parking areas and 
creation of a new parking garage, and 
expansion of the north and south satellite 
concourses. Construction activities for 
Phases 2 and 3 would require the 
clearing, grading, and filling of 
approximately 100 acres of upland forest, 
shrub, grassland, and wetland 
communities. 

Construction activities that would be 
scheduled for completion by the year 
2020 (Phases 4 and 5) would include 
construction of new taxiways. additional 
expansion of the north and ;okh satellite 
concourses, additional expansion of 
existing p;arking facilities,' and new 
aircraft maintenance facilities within 
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SASA. Construction activities associated 
with these efforts would occur 
predominantly in former residential areas 
that are part of the Port's Noise Remedy 
Program. Primary impacts would involve 
the removal of approximately 90 acres of 
grassland and shrub communities. 

Cumulative impacts on plant 
communities could occur as a result of 
concurrent or future construction of 
several other proposed projects in the 
Airport vicinity. The primary impacts 
associated with construction and 
operation of these projects are habitat 
degradation and removal of vegetation. 
These impacts would contribute to 
additional loss of native vegetation and 
habitat, thus further reducing the limited 
natural resources in the vicinity of the 
Airport. Vegetation communities 
potentially affected include managed 
gassland, shrub, mixed 
deciduous/coniferous forest, and wetland. 

No loss of vegetation communities would 
be anticipated during the operational 
phase of the proposed Master Plan 
Update alternatives. Indirect impacts 
may occur as a result of increased local 
development associated with increased 
human use of the area. 

Impacts on vegetation communities as a 
result of Alternative 2, 3 and 4 are 
similar. Slight differences in impacts 
would occur as a result of the different 
terminal locations. These differences 
would almost entirely involve managed 
grassland. 

2. Wildlife 

Construction activities associated with 
development of any of the "With Project" 
alternatives would result in the 
displacement of wildlife species. Highly 
mobile animals such as large mammals 
and birds are able to move away from 
disturbances into nearby habitats. It is 
generally assumed, however, that these 
habitats are at or near carrying capacity 
and these animals would be required to 
compete for already limited resources. 
Less mobile animals such as small 
mammals, amphibians, reptiles, young 
animals, and nesting birds, would most 
likely perish during construction. 

Disturbance caused by construction 
activities in the study area may have an 
adverse impact on wildlife by disrupting 
feeding and nesting activities. Clearing 
and grading activities in the South 
Borrow Area, adjacent to the large 
forested tract that encompasses Des 
Moines Creek Park could have an impact 
on breeding wildlife. This habitat is used 
extensively by neotropical migrant and 
resident songbirds for breeding. 
Significant noise disturbance, especially 
in this relatively undisturbed area of the 
site, could cause birds to abandon their 
nests. 

Construction activities associated with 
any of the "With Project" alternatives 
could have adverse effects on wildlife 
populations in aquatic habitats. 
Approximately 10 acres of wetland loss 
would occur as a result of filling and 
grading. A variety of small mammals 
and amphibians would be directly 
impacted by this loss because they rely 
on these areas for foraging, breeding, and 
overwintering habitat. Because of their 
limited mobility, these taxa would likely 
perish during construction activities. 
Many of the aquatic habitats have been 
previously degraded by activities such as 
construction, fuel spills, and refuse 
dumping. Exposing soil and removing 
vegetation could result in an increase in 
sediments and other non-point pollutants 
entering adjacent wetlands, contributing 
to further degradation of aquatic habitat. 
Many amphibian species are sensitive to 
pollutants, and water quality in aquatic 
habitats on the site may be a limiting 
factor for some of these species. 

The conversion of one habitat type to 
another, such as forested tracts to 
managed grassland, can have a profound 
effect on the complement of wildlife 
species using an area. Loss of forested 
parcels in the study area would further 
stress those species dependent on 
forested habitats because these species 
would be displaced to similar habitats 
elsewhere. Increasing urbanization over 
the past 15 years has fiagmented existing 
forested tracts and greatly reduced the 
area of forest habitat available for 
wildlife. C 
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The effects of habitat fragmentation on 
wildlife has been well documented for 
birds, but recent studies have been 
conducted with other tam. In general, 
the number of species using a particular 
habitat decreases as the distance between 
patches of habitat increases (i.e., 
fragmentation of habitats typically results 
in loss of species). Studies with birds 
have shown that smaller patches of 
habitat, with proportionately more edge, 
may be associated with increased 
predation and nest parasitism.21' 

The long-term effect of conversion of one 
successional habitat to another is a shift 
in the local canying capacity. 
Populations of species that utilize 
grasslands and more urbanized habitats 
such as American robin, European 
starling, house sparrow, raccoon, 
opossum, and deer mouse would likely 
increase after construction of the 
proposed Master Plan Update 
alternatives, and species that utilize 
older, more complex successional stages 
would experience pulation decreases 
due to habitat loss. 8 
As is noted in the FAA's Aviation Noise 
Egects "The effects of aviation noise on 
animals ... have revealed that the effects 
are highly speciesdependent and that the 
degree of the effect may vary widefy." 
Upon construction of the proposed new 
parallel runway, aircraft would approach 
the Airport at varying altitudes and 
locations in comparison to current 
approach procedures. The varied 
approach procedures may cause some 
wildlife species t o  avoid the Airport area. 

Phase 1 construction activities that would 
be scheduled for completion by the year 
2000 would have the greatest effect on 
wildlife communities. The construction 
footprint for this phase coven over 300 
acres of upland forest, shrub, grassland, 
and wetland habitat with a new runway 
length up to 8,500 feet. This mosaic of 
habitats is located in the area west of the 
airfield and wildlife species inhabiting 

u' Species Richness, Populan'on Dynamics, and Wildlife 
Conservarion in Fragmented Lnndrcapes. tehmkuhl. 
John F. College of Forest Resources. Univmity of 
Washington, 1985. 

22' Conservation Biology: The Science and Scarcity of 
Diwrsiv. S~oul6. Michael E. 1986. 

these areas would be directly impacted as 
described above. Phase 1 construction 
with 7,500-foot runway or 7,000-foot 
runway options would require the 
removal of similar habitat in comparison 
to the 8,500-fmt option; however, 
construction of either shorter new runway 
option would result in a correspondingly 
lower impact on wildlife species and 
habitat. In addition to the 100 acres of 
habitat removed as a result of Phase 1 
construction, approximately 221 acres of 
upland forest, shrub, grassland, and 
wetland habitat would be cleared in 
Borrow Areas 1,2,3, 4 and 5. 
Construction of the new runway would 
require the use of approximately 17 
million cubic yards of fill. The north and 
south borrow source areas have been 
identified by the Port as potential fill 
source areas (with the exception of 
Borrow Area 8, where no fill excavation 
will occur). Grading, clearing, and 
excavation of Borrow Areas 1,2,3,4 and 5 
would be expected to occur during Phase 
1. 

Construction activities that would be 
scheduled for completion by the year 
2010 (Phases 2 and 3) would require the 
clearing, grading, and filling of an 
additional 100 acres of upland forest, ' 
shrub, grassland, and wetland habitat. 
Impacts on wildlife communities related 
to these construction activities would be 
relatively low, in comparison to Phase 1- 
related impacts. Of the 100 acres of 
habitat removed during these phases, 
approximately 60. acres would be 
managed grassland. This vegetation 
community offers little wildlife habitat 
due to low species diversity and frequent 
mowing. 

Construction activities that would be 
scheduled for completion by the year 
2020 (Phases 4 and 5) would require the 
removal of approximately 90 acres of 
grassland and shrub habitat. This would 
occur mostly in the former residential 
areas of the site. These open grassland 
areas currently provide habitat for small 
mammals, birds, and reptiles which, in 
turn, provides foraging habitat for rapton 
and predatory mammals. A relative 
abundance of these urban grassland areas 
are available in the Airport vicinity and 
raptors and coyote likely would move 
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away from disturbed areas on the 
construction site to these areas. 

Cumulative impacts on wildlife 
communities may occur as a result of 
other projects proposed in the Airport 
vicinity. Fragmentation of habitat, 
wildlife disturbance caused primarily by 
vehicular tr&c and airport operations, 
and other activities associated with 
urbanization have diminished wildlife 
use of the area. Continuing development 
in the vicinity would contribute to 
additional loss of wildlife habitat and 
further reduce the limited wildlife 
resources in the area. 

Cumulative impacts on wildlife 
associated with increased local 
development would be related to the loss 
of wildlife habitat and displacement of 
wildlife species. 

No loss of habitat would be anticipated 
during the operational phase of the 
proposed Master Plan Update 
alternatives. Indirect im~acts mav occur 
as a result of increased l&l deveLpment 
associated with increased human use of 
the Airport area. 

Impacts on wildlife as a result of 
Alternative 2, 3, or 4 are similar. Slight 
differences in habitat impacts would 
occur as a result of the different terminal 
locations. These differences would 
almost entirely involve managed 
grassland. 

Potential construction impacts on fish 
and aquatic biota would be both short and 
long-term in nature. If not effectively 
mitigated, erosion of exposed surfaces at 
construction sites could contribute to 
temporary increases in total suspended 
solids and sedimentation in Miller and 
Des Moines Creeks. (See Chapter IV, 
Section 23 UConstruction Impacts") 

Potential long-term impacts on fish and 
aquatic biota would result from planned 
fill activities under the different new 
runway options. All new runway options 
would require the realignment and 
relocation of portions of Miller Creek 
resulting in the loss of existing fish 

habitat. For the 8,500-foot new runway 
option, about 3,700 feet of Miller Creek 
and its tributaries would be realigned and 
relocated, including about 980 feet of 
Miller Creek and 440 feet of the tributary 
south of Lora Lake (see Appendix P). 
This entire 980-foot section of Miller 
Creek is adjacent to the Vacca Farms and 
has a ditch-like character with a sandy 
bottom. About 200 feet of Des Moines 
Creek tributary 0377, a Class 3 
intermittent stream, would require 
relocation to complete the extension of 
Runway 34R. It is assumed that 
proposed improvements identified in the 
South Side Aviation Support Area EIS 
also would be implemented. This would 
require relocation of 2,200 feet of open 
channel of tributary 0377, a Class 3 
intermittent segment of Des Moines 
Creek= A 7,500-foot runway alignment 
option would require relocation of a total 
of about 2,700 feet of Miller Creek and 
its tributaries, including about 400 feet 
the tributary south of Lora Lake with 
undetermined salmonid use. A 7,000- 
foot runway alignment would require 
realignment and relocation of about 
2300 feet of Miller Creek tributaries. 
.These tributary reaches are intermittent 
Class 3 streams. 

C 
Of the different new runway lengths, the 
8,500-foot option would directly affect 
the greatest amount of stream. The 
7,500-foot and 7,000-foot runway 
alignments would affect about 27 percent 
and 38 percent less stream channel, 
respectively, than the 8,500-foot runway 
option. Stream sections directly affected 
by runway fill would be replaced by 
reconstructing new channels with 
enhanced aquatic habitat at relocated 
alignments under all new runway options 
and alternatives . 
Potential operational impacts on fishery 
and aquatic resources would also include 
adverse effects on water quality and 
water quantity (i.e., hydrology). Chapter 
N, Section 10 summarized the 
hydrological impacts. Pollutant toxicity 
and potential water quality impacts are 
discussed in Appendix M and Chapter 

2 South Aviation Support Area F i d  Environmetual 
Impact Srarement. U.S. Depanment of Transponation, 
Federal Avidon Administration, and Port of W e ,  
Seattle. WA. 1994. 
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IV, Section 10. Reduced groundwater 
recharge and reduced base flows could 
occur in Miller and Des Moines Creeks 
as a result of the proposed Master Plan 
Update alternatives. All new runway 
length options would result in increased 
impervious surface area, contributing to 
reduced groundwater recharge and 
possibly reduced base flows in the 
creeks. Reduced base flows could 
adversely affect stream temperature and 
dissolved oxygen levels. Exceedingly 
high temperatures (above 70°F) and low 
dissolved oxygen (below 6 m a )  could 
be lethal or have other adverse affects 
(e.g., reduced growth) on salmonids and 
other aquatic biota. It is unlikely that 
base flow reductions that would be 
caused by the "With Projectn alternatives 
would contribute to lethal temperatures 
or dissolved oxygen levels. 

Cumulative Im~acts :  Even with 
success~l impleientation of proposed 
miticration. construction and omration of 
the "prop&ed Master PI& Update 
alternatives and other planned 
development in the area could contribute 
to cumulative impacts on fish and aquatic 
resources. Although stormwater drainage 
controls would reduce pollutant loading 
to Miller and Des Moines Creeks some 
increased pollutant loads would reach 
receiving water bodies. Potential 
cumulative impacts would be greatest for 
bottom dwelling fish and invertebrates 
that are exposed to pollutants near the 
sediment-water interface or in 
contaminated sediments. 

(C) Preferred Alternative 

As is described in Chapter 11, the Port of 
Seattle staff have recommended the 
implementation of Alternative 3 (North Unit 
Terminal) with a new parallel runway with a 
length of 8,500 feet. All of the "With 
Project" alternatives, including the preferred 
alternative, would affect plants and animals. 
Appendix P contains a proposed mitigation 
plan for this the creek relocations that would 
compensate for the segments of the c m k  
affected by the proposed airport 
improvements. 

1. Vegetation 

Like all "With Project" alternatives, the 
preferred alternative would result in a 
direct conversion of approximately 10 
acres of wetland, 52 acres of unmanaged 
grassland, 269 acres of upland forest, 78 
acres of shrub, and 303 acres of managed 
grassland to impervious surfaces. 

Phase 1 construction activities scheduled 
for completion by the year 2000 would 
affect the greatest amount of vegetation. 
Construction areas for this phase total 
over 300 acres. Construction of the 
proposed new runway itself would 
require the clearing, grading, and filling 
of over 200 acres of upland forest, shrub, 
grassland, and wetland communities. In 
addition to the 300 acres of vegetation 
removed as a result of Phase 1 
construction, approximately 221 acres of 
upland forest, shrub, grassland, and 
wetland vegetation would be cleared in 
Borrow Areas 1, 2, 3, 4, and 5. To 
minimize wetland impacts, Borrow Area 
8 would not be used as a fill source. No 
excavation would occur in this portion of 
the site. 

thekmoval of approximately 90 acres of 
grassland and shrub communities. 

Cumulative impacts on plant 
communities could occur as a result of 
concurrent or future construction of 
several other proposed projects in the 
Airport vicinity. These impacts would 
contribute to additional loss of native 
vegetation and habitat, thus further 
reducing the limited natural resources in 

Construction activities for Phases 2 and 3 
would require the clearing, grading, and 
filling of approximately 100 acres of 
ualand forest. shrub. ms land .  and 
detland communities: ~onstrkt ion 
activities scheduled for com~letion bv the 
year 2020 (Phases 4 and 5) kould indude 
construction of new taxiways, additional 
expansion of the north and south satellite 
concourses, additional expansion of 
existing parking facilities, and new 
aircraft maintenance facilities within 
SASA. Construction activities associated 
with these efforts would occur 
predominantly in former residential areas 
that are part of the Port's Noise Remedy 
P r o m .  Primary impacts would involve 
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the vicinity of the Airport. Vegetation 
communities potentially affected include 
managed gksland, - shrub, mixed 
deciduous/coniferous forest, and wetland. 

2. 'Wildlife 

Construction activities associated with 
development of any of the preferred 
alternative would result in the 
displacement of wildlife species. Highly 
mobile animals such as large mammals 
and birds are able to move away from 
disturbances into nearby habitats. It is 
generally assumed, however, that these 
habitats are at  or near carrying capacity 
and these animals would be required to 
compete for already limited resources. 
Less mobile animals such as small 
mammals, amphibians, reptiles, young 
animals, and nesting birds, would most 
likely perish during construction. 

Disturbance caused by construction 
activities in the study area may have an 
adverse impact on wildlife by disrupting 
feeding and nesting activities. Clearing 
and grading activities in the South 
Borrow Area, adjacent to the large 
forested tract that encompasses Des 
Moines Creek Park could have an impact 
on breeding wildlife. This habitat is used 
extensively by neotropical migrant and 
resident songbirds for breeding. 
Significant noise disturbance, especially 
in this relatively undisturbed area of the 
site, could cause birds to abandon their 
nests. 

Construction activities could have 
adverse effects on wildlife populations in 
aquatic habitats. Approximately 10 acres 
of wetland loss would occur as a result of 
filling and grading. A variety of small 
mammals and amphibians would be 
directly impacted by this loss because 
they rely on these areas for foraging, 
breeding, and overwintering habitat. 
Because of their limited mobility, these 
taxa would likely perish during 
construction activities. Many of the 
aquatic habitats have been previously 
degraded by activities such as 
construction, fuel spills, and refuse 
dumping. Exposing soil and removing 
vegetation could result in an increase in 
sediments and other non-point pollutants 
entering adjacent wetlands, contributing 

to further degradation of aquatic habitat. 
Many amphibian species are sensitive to 
pollutants, and water quality in aquatic 

(- 
habitats on the site may be a limiting 
factor for some of these species. 

The conversion of one habitat type to 
another, such as forested tracts to 
managed grassland, can have a profound 
effect on the complement of wildlife 
species using an area. Loss of forested 
parcels in the study area would further 
stress those species dependent on 
forested habitats because these species 
would be displaced to similar habitats 
elsewhere. 

The long-term effect of conversion of one 
successional habitat to another is a shift 
in the local carrying capacity. 
Populations of species that utilize 
grasslands and more urbanized habitats 
such as American robin, European 
starling, house sparrow, raccoon, 
opossum, and deer mouse would likely 
increase after construction of the 
proposed improvements, and species that 
utilize older, more complex successional 
stages would experience 
decreases due to habitat loss. ~ p u l a t i o n  C 
Phase 1 construction activities scheduled 
for completion by the year 2000 would 
have the greatest effect on wildlife 
communities. The construction footprint 
for this phase covers over 300 acres of 
upland forest, shrub, grassland, and 
wetland habitat with a new runway length 
up to 8,500 feet. This mosaic of habitats 
is located in the area west of the a ~ e l d  
and wildlife species inhabiting these 
areas would be directly impacted as 
described above. In addition to the 100 
acres of habitat removed as a result of 
Phase 1 construction, approximately 221 
acres of upland forest, shrub, grassland, 
and wetland habitat would be cleared in 
Borrow Areas 1,2,3,4 and 5. 

Construction activities scheduled for 
completion by the year 2010 (Phases 2 
and 3) would require the clearing, 
grading, and filling of an additional 100 
acres of upland forest, shrub, grassland, 
and wetland habitat. Impacts on wildlife 

a Conrervarion Biology: 7hc Scicncc and Scarciry of 
Diversir).. Soult, Michael E. 1986. 
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communities related to these construction 
activities would be relatively low, in 
comparison to Phase I-related impacts. 
Of the 100 acres of habitat removed 
during these phases, approximately 60 
acres would be managed grassland. This 
vegetation community offers little 
wildlife habitat due to low species 
diversity and frequent mowing. 

Construction activities scheduled for 
completion by the year 2020 (Phases 4 
and 5) would require the removal of 
approximately 90 acres of grassland and 
shrub habitat. This would occur mostly 
in the former residential areas of the site. 
These open grassland areas currently 
provide habitat for small mammals, birds, 
and reptiles which, in turn, provides 
foraging habitat for raptors and predatory 
mammals. A relative abundance of these 
urban grassland areas are available in the 
Airport vicinity and raptors and coyote 
likely would move away from disturbed 
areas on the construction site to these 
areas. 

Cumulative impacts on wildlife 
communities may occur as a result of 
other projects proposed in the Airport 
vicinity. Fragmentation of habitat, 
wildlife disturbance caused primarily by 
vehicular trafic and airport operations, 
and other activities associated with 
urbanization have diminished wildlife 
use of the area. Continuing development 
in the vicinity would contribute to 
additional loss of wildlife habitat and 
further reduce the limited wildlife 
resources in the area. 

Potential long-term impacts on fish and 
aquatic biota would result from planned 
fill activities. The proposed new parallel 
runway would require the relocation of 
about 3,700 feet of Miller Creek and its 
tributaries, including about 980 feet of 
Miller Creek and 440 feet of Class 2 
tributary south of b r a  Lake (see 
Appendix P). This entire 980-foot 
section of Miller Creek is adjacent to the 
Vacca Farms and has a ditch-like 
character with a sandy bottom. About - 
200 feet of Des Moines Creek tributary 25' 
0377, a Class 3 intermittent stream, 
would require relocation to complete the 

extension of Runway 34R and the 
development of the South Aviation 
Support Are&' This would require 
relocation of 2,200 feet of open channel 
tributary 0377, a Class 3 intermittent 
segment of Des Moines Creek. 

Potential operational impacts on fishery 
and aquatic resources would also include 
adverse effects on water quality and 
water quantity (i.e., hydrology). Chapter 
IV, Section 10 summarized the 
hydrological impacts. Reduced 
groundwater recharge and reduced base 
flows could occur in Miller and Des 
Moines Creeks as a result of the proposed 
Master Plan Update alternatives. All of 
the "With Projectn altematives, including 
the preferred alternative, would result in 
increased impervious surface area, 
contributing to reduced groundwater 
recharge and possibly reduced base flows 
in the creeks. Reduced base flows could 
adversely affect stream temperature and 
dissolved oxygen levels. Exceedingly 
high temperatures (above 70°F) and low 
dissolved oxygen (below 6 m a )  could 
be lethal or have other adverse affects 
(e.g., reduced growth) on salmonids and 
other aquatic biota. It is unlikely that 
base flow reductions would contribute to 
lethal temperatures or dissolved oxygen 
levels. 

Cumulative Impacts: Even with 
successfil implementation of proposed 
mitigation, construction and operation of 
the proposed Master Plan Update and 
other planned development in the area 
could contribute to cumulative impacts 
on fish and aquatic resources. Although 
stormwater drainage controls would 
reduce pollutant loading to Miller and 
Des Moines Creeks some increased 
pollutant loads would reach receiving 
water bodies. Potential cumulative 
impacts would be greatest for bottom 
dwelling fish and invertebrates that are 
exposed to pollutants near the sediment- 
water interface or in contaminated 
sediments. 

South Aviation Suppofl Area Final Environmental 
Impact Statemr.  US. Depamnent of Transportation. 
Federal Aviation Administration, and Pon of Seattle, 
Seattle, WA. 1994. 
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(4) MITIGATION 

Safety issues concerning wildlife-caused aircraft 
accidents are a serious concern to both Port and 
the Federal Aviation Administration (FAA). In 
accordance with FAA requirements, a Wildlfe 
Hazard Managemen; Plan was prepared for Sea- 
Tac Airport. A wildlife control program was 
developed as part of this management plan and 
consists of both long-term and short-term 
programs for controlling wildlife populations in 
the immediate vicinity of the Airport. The 
primary goals of these programs focus on: 
identifying potential wildlife attractants on-site 
and altering or eliminating these features to 
reduce the risk of a wildlife and aircraft collision. 

Potential construction and operation impacts on 
water quality, hydrology (i.e., flow regime), and 
aquatic habitat would be reduced or avoided by 
proposed mitigation as discussed in Appendices 
G and P. In addition, several required elements 
of the Port of Seattle NPDES permit for 
discharges of stormwater runoff and the 
Industrial Waste System, including the 
Stormwater Pollution Prevention Plan and the 
Spill Prevention Control and Countermeasures 
Plan, would reduce pollutant loads to Miller and 
Des Moines Creeks and Puget Sound. 

Impacts from Airport stormwater runoff would be 
mitigated by implementing Washington 
Department of Ecology detention and treatment 
requirements for stormwater runoff. Although 
implementation of detention requirements for the 
2-, lo-, and 100-year design storms are expected 
to control increases in peak flows compared to 
existing conditions, they would not mitigate 
increased duration and frequency of higher flows 
following storms. Because there already is a lack 
of high flow habitat in both Miller and Des 
Moines Creeks, additional mitigation could be 
required to minimize adverse impacts on resident 
and anadromous salmonids caused by high flow 
events. Potential changes in flow regime could 
be mitigated by implementing stormwater 
releases and drainage controls that emulate 
existing flow conditions. This could include 
infiltrating treated stormwater runoff (e.g., roof 
and sidewalk mnoft) to reduce stormwater runoff 
volumes and rates. This would also increase 
groundwater recharge and maintain base flows. 
Potential adverse impacts on high and low flows 
also could be reduced by constructing emergent 
wetlands that moderate flood flows and 
contribute to base flows. 

Potential adverse impacts on aquatic habitat from 
channel realignment and relocation or flow 
regime modifications could be mitigated through 
properly reconstructing the stream channels to 
provide enhanced fish and aquatic biota habitat 
conditions. - It is assumed that no stream 
realignment mitigation of Des Moines Creek is 
necessarv for extension of Runwav 34R because 
the enthe length of tributary 3377 flowing 
through Tyee Golf Course would be aligned 
based on mitigation proposed in the SASA Final 
EIS. The U.S. Army Corps of Engineers (Corps), 
and WDFW would be consulted to ensure that 
specific features and design standards are 
implemented to mitigate direct impacts on stream 
habitat caused by filling of existing stream 
channels. Proposed realignment and relocations 
of Miller and Des Moines Creeks or their 
tributaries would require various permits, 
including a Hydraulic Project Approval (HPA) 
from WDFW and a Section 101404 permit from 
the Corps. Design requirements and specific 
conditions of the HPA and Section 101404 
permits would be complied with in the proposed 
stream channel relocation designs. HPA 
regulations specify that such plans must provide 
comparable or better habitat in realigned and 
relocated sections of streams, including habitat 
type and structure, channel gradient, substrate 
composition, and riparian or streamside 
vegetation&' 

C 
In addition, City of SeaTac (SeaTac) Zoning 
Code contains provisions relating to stream 
relocations and to protection of streams and 
aquatic resources. These provisions are 
summarized as follows. Stream buffers range 
from between 100 feet (Class 1) and 25 feet 
(Class 3), depending on stream class and 
presence of salmonid fishes. A buffer of 50 feet 
is required for Class 2 streams, which are not 
used by salmonids. Class 1 streams are those 
identified as "Shorelines of the State" in adopted 
shoreline master programs. Class 2 streams are 
perennially flowing streams, and Class 3 streams 
have intermittent flow and are not used by 
salmonids. Stream buffers begin at the ordinary 
high water mark or top of the bank on either side 
of the stream and extend perpendicular away 
from the stream. Stream relocations are 
permitted subject to the stream alteration and 
mitigation requirements of the zoning code. 
Special studies and mitigation plans are required 
that demonstrate maintenance of base flood 

Z@ Washington Administrative C& - Hydraulic Code 
R e g u l n t w ~ .  Washington Department of Fish and 
Wildlife. 1994. 

Chapter lV -1V.16-14- 
Plants and Animals 



Sea-Tar Airport Marter P h  Up& Final EIS 

storage volume and functions, replacement or plans would result in improved water quality and 3 improvement of water quality and fish habitat, associated benefits to fish and other aquatic biota. 
and maintenance or  improvement of other 
biological and hydrological functions of the 
stream. Relocated streams have the same buffer 
requirements as the previously unaltered stream. 

The cities of SeaTac and Des Moines have 
adopted measures for protecting streams from 
potential water quality and water quantity 
impacts, resulting from increased stormwater 
runoff. Both local governments have adopted the 
King County S e a c e  Water Design Manual 
(SWDM), which has specific designs standards 
for stormwater management facilities (e.g., 
detention ponds and biofiltration wales). The 
SWDM is in the process of being revised. The 
revised version is expected to contain design 
standards that are comparable to or more 
stringent than those of the Stonmvuter 
Management Manual for the Puget Sound Basin. 

As noted in Chapter IV, Section 2 "Land Use", 
the Port of Seattle is involved in interlocal 
negotiations with the City of SeaTac concerning 
jurisdictional authority. This process, which is 
not expected to be completed until after the Final 
EIS is issued, is expected to resolve the issue of 
applicability of City of SeaTac regulations to the 
Master Plan Update. 

Potential adverse impacts of Airport operations 
on high and low-flow in-stream habitat could be 
mitigated by constructing high and low flow 
habitat in the relocated and realigned sections of 
Miller and Des Moines Creeks. This would be 
accomplished using in-stream structures, such as 
large organic debris and other channel roughness 
features, altering the existing channel geometry, 
and constructing scour pools. The channel 
improvements would be based on hydrologic and 
hydraulic analysis to  determine where and how 
structures should be placed to create optimum 
benefit. This mitigation plan for the stream 
relocation and habitat improvement in Miller 
Creek was developed in cooperation with 
resource management agencies and others 
including the Corps of Engineers, the Washington 
State Department of Fish and Wildlife, King 
County, and the Des Moines Salmon Chapter of 
Trout Unlimited. 

The Port continues to  actively participate in the 
development of cooperative basin plans that 
include measures to reduce and control point and 
non-point pollution throughout the Des Moines 
Creek basin. Effectively implemented basin 
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CHAPTER IV, SECTION 17 

THREATENED AND ENDANGERED SPECIES 

Section 7 of the Endangered Species Act of 1973 
(as amended) requires an analysis of the effects 
of any major consttuction projects on any 
federally listed or proposed threatened or 
endangered species that may use a project area 
Consultation with the United States Fish and 
Wildlife Service (USFWS) is necessary if any 
threatened or endangered species would be 
affected by a project. Records suggest the 
potential for use of the area affected by proposed 
Master Plan Update alternatives by bald eagles; 
peregrine falcons, marbled murrelets, pileated 

. woodpeckers, and great blue herons, as well as 
several other candidate species. For the Draft 
EIS, a Biological Assessment was prepared for 
all federally listed and proposed species in 
accordance with Section 7(c) of the Endangered 
Species Act (Appendix K). For the Final EIS, an 
addendum to that Biological Assessment was 
prepared and is included in Appendix K. No 
significant impacts on threatened and endangered 

3 
species are expected as a result of the proposed 
Master Plan Update Alternatives. 

(1) EXISTING CONDITIONS 

A review of WashinBon Department of Fish and 
Wildlife's (WDFw) hiority kabitats and Species 
Data System and Nonmme Data System revealed 
that ;lo federal or state-lisied sensitive, 
threatened, or endangered wildlife species 
regularly use the detailed study area. WDFW 
has, however, documented the presence of great 
blue heron and pileated woodpeckers in the 
vicinity of the detailed study areal' The great 
blue heron is currently considered a State monitor 
species and the pileated woodpecker is a 
candidate for State listing as threatened or 
endangered. Great blue heron use open water 
areas and wetlands throughout the area for forage 
and perch sites; however, noise disturbance from 
aircraft operations limits nesting by this species. 
On several occasions during field surveys, great 
blue herons were observed perching in the trees 
surrounding Lake Reba and the Northwest Ponds. 
Pileated woodpeckers are typically found in 
dense, mature forests. Excavated snags provide 
evidence of foraging activity by pileated 

3 
1' Communication with Tom Cyra, Washington 

Department of Wildlife. Riority Habitats and Sptcies 
Program and Nongarne Heritage Database, January. 
1994. 

woodpeckers in the forested portion of the South 
Borrow Area, upslope from Des Moines Creek. 
Table IV.17-1 lists all species of concern that 
may occur in the focus area 

USFWS indicated that the bald eagle and 
peregrine falcon are the only federally listed or 
proposed threatened or endangered species 
documented to occur in the detailed study area?' 
Wintering populations of bald eagles and migrant 
peregrine falcons may use portions of the Airport 
area and shoreline areas along Puget Sound for 
foraging and perch sites. Wintering bald eagles 
may occur near the Airport area from October 31 
through March 31.2 No breeding sites for either 
species occurs in the detailed study area. Two 
active bald eagle nest exist within the vicinity of 
the Airport. The closest eagle nest is located on 
Angle Lake, approximately 0.75 mile southeast 
of the Airport. The next closest nest is located 
near Seahunt Park, approximately 2 miles 
northwest of the Airport. Information on the 
local bald eagle nests and bald eagle use of the 
Airport area is provided in the Biological 
Assessment and associated Addendum 
(Appendix K). 

Candidate species listed by USFWS that could 
potentially occur in the detailed study area 
include bull trout, black tern, mountain quail. 
northern red-legged frog, northwestern pond 
turtle, and spotted frog. 

The northern red-legged frog is common 
throughout western Washington and likely uses 
wetlands in the detailed study area for breeding 
and overwintering. From January through June, 
red-legged frogs may be found in marshes. 
swamps, ponds, lakes, and slow-moving streams 
where breeding takes place. During the non- 
breeding season, these frogs are more terrestrial 
and can be found in upland grassland or forest. 
The red-legged frog is currently listed as a Level 
II candidate for federal listing as threatened or 
endangered. 

- 

2' David Frederick. U.S. Fish and Wildlife Service. 
Division of Ecological Services. Endangered Species 
Rogram. Jum. 1994. 

2 David Frederick. U.S. Fish and Wildlife Service. 
Division of Ecological Services. Endangered Species 
Program. Jum. 1994. 
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Field studies conducted for the Biological 
Assessment indicate that the occurrence of black 
tern, marbled murrelet, mountain quail, bull trout, 
northwestern pond turtle, and spotted frog is 
unlikely because appropriate habitat for these 
species does not exist in the focus area. The 
Bioloeical Assessment for all listed and 
candihe species is presented in Appendix K. 

I 
TABLE IV.17-1 

SPECiES OF CONCERN LISTED AS 
POTENTIALLY OCCURRING IN THE 

DETAILED STUDY AREA* 

Bald eagle 
Peregrine falcon 
Great blue heron 
Pilcated woodpecker 
Marbled murrelet 
Black tern 
Bull trout 
Mountain quail 
Northern red-legged frog 
Northwestern pond turtle 
spotted frog 
Coho salmon 
Steelhead 
Chum salmon 

smus* 

ST, FT 
SE, FE 
SM 
SC 
SC, FC 
FC 
FC 
FC 
FC 
FC 
FC 
FC 
FC 
FC 

SC = State candidate for endangered, threatened, or 
sensitive; SE = State endangered; SM = State monitor; 
ST = State threatened; FC =Federal candidate for 
endangered, threatened, or sensitive; 
FE = Federal endangered, FS = Federal sensitive; 
R = Federal threatened 

4 Management Recommendations for Priority Species, 
Washington State Department of Wildlife 1991. 

The National Marine Fisheries Service 
documents three anadrarnous fish species that are 
currently candidates for listing as potentially 
occurring in, or downstream from, the detailed 

study area. These species are coho salmon, 
steelhead, and chum salmon.4 

No rare plants, high-quality native wetlands, or 
high-quality native plant communities listed by 
the Washington Natural Heritage Program 
information System are located in the detailed 
study area3 

(2) FUTURE CONDITIONS 

Potential impacts on threatened and endangered 
species are discussed in the following section. 
Potential construction and operational impacts 
for each of the "With Proiect" alternatives were 
evaluated for five construction phases scheduled 
for completion by the years 2000.2010,2020. 

(A) Do-Nothine (Alternative 1) 

The Do-Nothing alternative would result in 
the Airport area remaining as it exists today, 
with the exception of the SASA 
development, the SR509ISouth Access Road 
project, and other improvements. Therefore. 
no impact on threatened or endangered 
species is expected. 

(B) "With Proiect" Alternatives 
JAlternatives 2.3. and 4). 

As a result of the proposed new parallel 
runway construction, approximately 274 
acres of forest, grassland, and wetlands, 
potentially suitable for bald eagle perch and 
foraging habitat, would be permanently lost. 
These areas are located in the North Borrow 
Area, South Borrow Area, the SASA, and 
west of the existing airfield. 

Bald eagles and peregrine falcons occur as 
transients in the detailed study area. Airport 
development related construction activities 
are not expected to significantly affect 
nesting or wintering bald eagles. The only 
nesting pairs in the vicinity of the Airport are 
located near Seahurst Park, approximately 2 
miles west of the Airport and at Angle Lake, 
located about 0.75 miles southeast of the 
Airport. Construction activities are not likely 
to affect these nests because of their distance 
from the site. Wintering populations of bald 

9 Brian Brown, US.  Department of Commerce, National 
Oceanic and Atmospheric Adminisuation. National 
Marine Fisheries Service. June. 1994. 

2 Sandra Norwood. washin& Natural Heritage 
Program, Division of Land and Watcr Conservation. 
January, 1995. 
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eagles and peregrine falcons use shoreline 
areas along hget Sound for foraging and 
perch sites, These species may occasionally 
forage for birds, small mammals. and fish in 
grasslands, wetlands, and open water areas of 
the site. However, the proximity of higher- 
quality habitat immediately outside the study 
area decreases use of Airport property by 
these species. The U.S. Fish and Wildlife 
service concurred with the FAA's finding 
that the proposed Airport improvements 
would "not likely adversely affect" peregrine 
falcons and bald eag1es.g 

The red-legged frog, a candidate species for 
federal listing as threatened or endangered. 
may occur in the detailed study area. Red- 
legged frogs are common throughout western 
Washington and use wetlands for breeding 
and overwintering. Impacts on red-legged 
frogs resulting from construction of the 
proposed alternatives would include 
displacement of individuals or local 
populations, and loss of breeding and 
overwintering habitat. 

(C) Preferred Alternative (Alternative 3) 

As was noted in earlier chapters, the Port of 
Seattle staff have recommended the 
development of a runway with a length of 
8.500 feet and a north unit terminal concept. 
As a result of the proposed new parallel 
runway construction, approximately 274 
acres of forest, grassland, and wetlands. 
potentially suitable for bald eagle perch and 
foraging habitat, would be permanently lost. 
These areas are located in the North Borrow 
Area, South Borrow Area, the SASA, and 
west of the existing airfield. 

Bald eagles and peregrine falcons occur as 
transients in the detailed study area. Airport 
development related construction activities 
are not expected to significantly affect 
nesting or wintering bald eagles. The only 
nesting pairs in the vicinity of the Airport are 
located near Seahunt Park, approximately 2 
miles west of the Airport and at Angle Lake. 
located about 0.75 miles southeast of the 
Airport. Construction activities are not likely 
to affect these nests because of their distance 
from the site. Wintering populations of bald 
eagles and peregrine falcons use shoreline 
areas along Puget Sound for foraging and 

f! Letter from David Frederick, USFWS, December 
6,1995. 

perch sites. These species may occasionally 
forage for birds, small mammals, and fish in 
grasslands, wetlands, and open water areas of 
the site. However, the proximity of higher- 
quality habitat immediately outside the study 
area decreases use of Airport property by 
these species. The U.S. Fish and Wildlife 
service concurred with the FAA's finding 
that the proposed Airport improvements 
would "not likely adversely affect" peregrine 
falcons and bald eagles.1' 

The red-legged frog, a candidate species for 
federal listing as threatened or endangered. 
may occur in the detailed study area. Red- 
legged frogs are common throughout western 
Washington and use wetlands for breeding 
and overwintering. Impacts on red-legged 
frogs resulting from construction of the 
proposed alternatives would include 
displacement of individuals or local 
populations, and loss of breeding and 
overwintering habitat. 

Cumulative impacts may occur from the 
concurrent or future construction of several other 
proposed projects in the Airport vicinity; 
however, these projects are not expected to have 
a significant impact on threatened or endangered 
species. Habitat potentially affected by these 
projects may include perch sites and foraging 
habitat; however, such habitat features are 
uncommon in the area of the potential Master 
Plan Update alternatives areas because the 
developed nature of the sites. Bald eagles and 
peregrine falcons are not likely to use regularly 
forage or perch in such highly developed areas. 

(4) MITIGATION 

No significant impacts on threatened or 
endangered species are expected as a result of the 
proposed Master Plan Update alternatives. 
Therefore, no mitigation is required. 

1' Letter from David Frederick. USFWS. December 
6,1995. 
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CHAPTER IV, SECTION 18 

PUBLIC SERVICES AND UTILITIES 

This section addresses the public services and 
utilities serving the immediate Sea-Tac 
International Airport vicinity, both on the Airport 
and off the Airport, that would be affected by the 
proposed Master Plan Update alternatives. This 
area (focus area) roughly corresponds to property 
owned by the Port of Seattle and service areas 
within nearby jurisdictions. 

Public services and utilities impacts include 
minor effects on existing services for residences, 
businesses, and other facilities displaced by . 
alternative Master Plan 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 the Airport at S. 176th Street. 
A variety of existing utility services, both on the 
Airport and off the Airport. would be abandoned. 
The extent of the off-airport abandonments 

3 would depend on the area ultimately acquired to 
complete the Master Plan Update development. 

(1) METHODOLOGY 

The analysis and information presented in this 
section included a review of published reports 
and consultation with the Port of Seattle.1'2' 

(2) EXISTING CONDITIONS 

The following describes existing conditions at 
Sea-Tac and within adjacent service areas. 

(A) Utilities 

The following summarize the existing water, 
wastewater. solid waste, electrical, natural 
resource, telephone, and cable TV services. 

The Port serves as its own water district 
for the majority of the Airport property, 
with supplies obtained from the City of 
Seattle water system. No residential uses 

are connected to the Airport water 
system. Current water demand at the 
Airport is 172 million gallons per year. 
By implementing recommended 
conservation activities (see Appendix Q- 
B. Water Conservation Plan), annual 
water consumption is expected to decline 
to a b u t  166 million gallons per year by 
2000. However. long-term water demand 
at the Airport is expected to increase with 
the forecast incnase in passenger traffic. 
Based on air traffic projections presented 
in this F i a l  EIS and with implementation 
of recommended conservation activities. 
annual water consumption is forecast to 
increase to about 213 million eallons m r  
year by 2010, and 266 million iallons b r  
vear bv 2020. Proiected water demands 
&sum; conservahon activities will 
reduce water consumption from the 
current rate of 8.2 gallons per passenger 
to 7.0 gallons per passenger2 

Five water utility agencies serve the 
Airport area. The five agencies are the 
Seattle Water Department, Water District 
No. 20. Water District No. 49. Water 
District No. 75 (Highline). and Water 
District No. 125. Water l i e s  within the 
Airport are maintained by the Port using 
water provided by Seattle Water 
Department. Most of the water facilities 
in the detailed focus area consist of small 
lines serving residential and other local 
users. There is, however. a major 36- 
inchdiameter Seattle Water Department 
trunk line crossing the focus area and 
significant local fire protection trunk 
lines within Airport property. 

Water Storage - The Port maintains 
300,000 gallons of on-site storage in an 
elevated reservoir at the northeast comer 
of Airport property. Additional storage 
is available in the City of Seattle system; 
their 20-million-gallon Riverton Heights 
reservoir is located less than one mile 
north of the Airport. 

3 
1' Seattle-Tacomn Inremario~l  Airport, !,rd Dependent 

Runway, Preliminary Engineering Report. HNTB. 1994. 
-2 2' FaciIitit~ hvenmy,  Master Plan Updoe Techniml Report 2 Comprehcnsivr 1VaterSysmn Plan, Horton Dennis & 

No. 4. P&D Aviation, 1994. Associates, August. 1991. 
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Pumping System - The two 24-inch 
mains that serve the Airport are 
connected directly to the pump stations 
and serve as suction headers for the 
pumps. The pump station is located at 
the northwest corner of the intersection 
of Air Cargo Road and S. 161st Street. 

The existing domestic pumping system is 
insufficient in capacity to meet existing 
and future system demands. Also, the 
existing configuration (of pumping to the 
elevated reservoir for subsequent gravity 
flow to the distribution system) does not 
provide the pressures desired under 
normal operating requirements. Elevated 
areas of the Airport that are near the 
elevated storage tank cannot be supplied 
from the tank and a separate pump is 
required to serve these facilities. 

2. Waste Seweraee 

Sanitary Waste - Four off-site sanitary 
sewer utility agencies serve the Airport 
vicinity. The agencies are the Southwest 
Suburban Sewer District, the Val Vue 
Sewer District, the Midway Sewer 
District, and the Rainier Vista Sewer 
District. Sanitary waste is conveyed to 
the Midway and Val Vue Sewer Districts 
for treatment before final discharge into 
Puget Sound. The existing system is in 
good condition and is sized to accept 
loads anticipated in the SeaTac 
Comprehensive Plan. Additionally, the 
Port maintains sanitary sewer lines on 
Airport property. Two significant 
sanitary sewer trunk lines also traverse 
the area west of the existing airfield. 
One is the 27-inch diameter Miller Creek 
Interceptor, operated by the Southwest 
Suburbaa Sewer District. The other is an 
8-inch diameter Port sewer line carrying 
sewage from the northeast Airport area to 
the M i e r  Creek Interceptor. 

Industrial Ware  - The Airport industrial 
waste sewage system was designed and 
constructed to service 135 acres of paved 
airport land. The system consists of a 
network of underground trunk sewers and 
surface gutters designed to collect fuel 
spills and storm drainage from the 
taxiways and apron areas for treatment. 
Waste is held in the retention lagoons 
(620,000 cubic feet total storage 
capacity) before being treated in the 

waste treatment plant. An overflow 
lagoon (approximately 4 million cubic 
feet capacity) was also constructed in 

c- 
1977. Plant effluent is then piped to a 
point downstream from the Des Moines 
domestic sewage treatment plant, where 
it joins that plant's effluent and is 
conveyed to Puget Sound. 

3. Solid Waste 

Solid waste collection services are 
addressed in Chapter IV, Section 20. 
"Solid Waste", of this report. 

4. Electrical Power 

Electrical power service to the Airport 
area is provided by Puget Sound Power 
and Light and Seattle City Light. Puget 
Power maintains a tmnk distribution line 
generally overhead along S. 176th Street, 
12th Avenue S., and S. 160th Street. 
This generally delineates the Puget 
Power service area. From the 
distribution line, there are also two Puget 
Power services into the Airport property. 
One service is the third electrical service 
metering point for the Airport, located at 
the intersection of S. 176th Street and 
12th Avenue S. The other service is a 
feeder to the Airport Surface Radar 
(ASR) and Airport Surface Detection 
Equipment (ASDE) navigation aids on 
the west side of the airfield. 

Seattle City Light maintains overhead 
distribution lines along S. 156th Way and 
12th Avenue S. to S. 160th Street. There 
are no connections to on-airport services 
from the Seattle City Light lines in this 
area. 

The emergency power system is a 
separate 4.16 kV system served normally 
through tie-breaker switch 52. This 
system serves loads through ten 
emergency transformers in the Passenger 
Terminal, Parking Terminal, and the 
North and South Satellites. Its primary 
function is to provide back-up electrical 
power to the field lighting vault for all 
runway and taxiway lighting. 

5. Natural Gas 

Natural gas service to the area is 
provided by Washington Natural Gas. C 
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Gas mains exist along 12th Avenue S., 
providing local residential gas service, 
and on Airport property area providing 
service to the Weyerhaeuser hangar. 
These mains are generally 1.25-inch and 
2-inch diameters. 

There is a dinch gas line along Highway 
99 that branches at 188th Street with 
service west into Des Moines. The 
Airport is served with branch lines from 
these mains at seven points with binch 
and &inch lines. Existing on-airport 
lines can be exterided to accommodate 
expansion. The demand on the mains is 
dependent on a much larger service area. 

6. Telephone 

Telephone service in the Airport Area is 
provided by US West Communications. 
Telephone service to the Airport is 
provided by US West. AT&T serves the 
administration, and Collins provides 
automatic call distribution for Alaska, 
Republic. Wien, and Western airlines 
reservations. 

Off-Airport services, generally to the 
residential areas west of the Airport, are 
furnished by overhead lines. Major 
telephone service to the Airport is 
provided from the west. At one location, 
trunk lines enter Airport property near 
the intersection of S. 176th Street and 
12th Avenue S. These trunk lines consist 
of four cables (one fiber optic cable, one 
1800-pair copper cable, one 1200-pair 
copper cable, and one 200-pair copper 
cable). The lines serve the Airport and 
Airport tenants, and also cany 
communications for three other US West 
offices (Cherry, Duwamish, and Des 
Moines). At a second service location, a 
US West trunk line enters the Airport at 
Des Moines Way S. and S. 188th Street 
and extends to the Main Terminal. 

7. Cable Television 

Cable television service in the Airport 
area is provided by TCI. Currently. TCI 
maintains feeder lines along 12th Avenue 
S., S. 156th Way, S. 160th Street, and S. 
176th Street. 

(B) Public Semces 

Proposed development could also affect the 
provision of public services. The following 
sections summarize the current fire and 
emergency medical services. 

The Port Fire Depamnent and the City of 
SeaTac provide fire protection to the 
Airport area. In general, the Port is 
responsible for providing fire protection 
services on Portswned properties. 

The Port Fire Department maintains one 
full-time fire station at the Airport. The 
station is located north of the existing 
North Satellite Building. The estimated 
response time to existing runways is 
under 3 minutes. Port has entered into 
mutual aid agreements and has back-up 
arrangements with local fire districts as 
well. Fire District 24 maintains a full- 
time fire station at S. 200th Street and 
30th Avenue S. 

Fire stations serving the area adjacent to 
the Airport include the City of SeaTac 
fire stations at Angle Lake (2929 S. 
200th Street); McMicken Heights (3521 
S. 170th Street); and Riverton Heights 
(3215 S. 152nd Street). 

Airport Rescue and Firefighting (ARFF) 
facilities include a headquarters building, 
a rescue and firefighting training area, 
and several paved areas set aside for 
maintenance and practice drills. The 
location of the existing ARFF station is 
near the middle of the Airport, where it 
provides adequate response to existing 
runways and airport facilities. The 
existing ARFF headquarters building 
houses all rescue and structural response 
vehicles for the Airport and is located 
700 feet north of the North Satellite 
concourse and approximately 1,100 feet 
east of existing Runway 16LB4R. 

2. Emereencv Medical Services 

The Port Fire Department, King County 
Paramedics, and private carriers provide 
emergency medical services to the 
Airport area. The Port Fire Department's 
medical aid unit is the first unit 
dispatched in a medical emergency at the 
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Airport. The department aid units are 
staffed with at least one certified 
Emergency Medical Technician. The 
emergency dispatcher (or the Fire 
Department aid unit in contact with the 
dispatcher) may request a paramedic unit 
depending on the degree of the 
emergency. This determination is made 
either before or after the F i e  Department 
aid unit arrives at the scene. 

Several paramedic units serve the Airport 
area These include: Medical Unit No. 4 
located at approximately S. 154th Street 
and Highway 99 (serving the City of 
SeaTac area); Medic Unit No. 5, located 
at Valley Medical Center in Renton; and 
Medic Units No. 6 and No. 8 located in 
south King County. 

Transportation to area hospitals is 
typically done by medic units, although 
this depends on the seriousness of the 
accident If the accident does not warrant 
medical unit transportation, then a 
private carrier is contacted (this enables 
medical unit vehicles to respond to other 
calls). 

Police service for all Airport-owned 
property is provided by the Port of 
Seattle Police Department. The Police 
Department is headquartered at the Main 
Terminal Building and police facilities 
are scattered around the Airport and total 
40.000 square feet. The current actual 
staff level is 61.4 full time officers. The 
Police Department has a response time of 
5 minutes to security checkpoints. 

The Port of Seattle Police Department 
has mutual aid agreements with local 
jurisdictions and shares specialized 
personnel with local police forces upon 
request. Currently there is a need for 
additional police officers due to 
increased security demands at the 
~ i r~o r t . 4 '  

4, WikinSOIl.  TO^, 1996. Pon of S e d e  Police 
Deparunent, perronal communication. January 5.1996. 

(3) FUTURE CONDITIONS 

The following paragraphs discuss future impacts 
associated with each of the Airport Master Plan 
Update alternatives. Generally, the demand for 
public services and utilities is expected to be the 
same for all alternatives. 

(A) Do-Nothin~ (Alternative 1) 

Air travel demand would grow as would the 
demand on public services and utilities. 
Because these services would remain as is in 
the future without the proposed Master Plan 
Update improvements, the adequacy and 
safety of those services at Sea-Tac could be 
compromised. 

(B) "With Proiect" Alternatives 
JAlternative 2.3 and 41 

Public services and utilities provided by 
nearby cities and others would be affected 
slightly by changing airport demands. Local 
jurisdictions' Comprehensive Plans are 
formulated on the premise that local public 
services and utilities will have the capacity to 
accommodate future growth and related 
needs. The City of SeaTac is in the process 
of drafting concurrent requirements and has 
established a process for siting major public 

C 
facilities (see Section 2, "Land Use"). 

Many of the existing public utilities that 
serve residences, businesses, and other 
facilities in the acquisition areas would be 
slightly impacted. These impacts take two 
forms: (1) potential impacts to public 
services off-Airport that could occur if the 
facility providing the services was displaced 
or if there were some disruption in the flow 
of service; and (2) impacts could occur if the 
demand for certain public services decline as 
related properties are acquired. 

Based on the Master Plan Update 
alternatives, there would be little impact to 
off-Airport, jurisdiction-provided services, 
either from displacement or interruption in 
public services. 

The "With Project" alternatives would 
contribute to the need for additional Port of 
Seattle police officers to serve the increased 
geographical patrol area, including the new 
airport area added west of 12th Avenue South 
to Des Moines Memorial Drive S. The 
Police Department has also noted the C 
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difficulty of serving the proposed new 
parallel runway from its current location and 
has suggested that a more centralized 
location would be helpful in reducing this 
potential impact.9 

The Port of Seattle Police Department also 
has responsibility for adjacent roadways and 
may be affected by potential traff~c volume 
increases which could add to the need for 
additional staff members (tat volumes 
would increase under the Do-Nothing as well 
as the "With Project" -Alternatives). The 
Master Plan Update has identified an existing 
need for additional facilities space for police 
services. Planned improvements in facilities 
would also be affected by the proposed North 
Terminal expansion area (Alternative 3) 
which could result in the need to replace 
police service facilities planned there. 

1. Utilitv Relocations 

Major utilities in and through the Master 
Plan area that are recommended for 
relocation (or protected in place where 
possible) include the following: 

Sunitow Sewer. Southwest Suburban 
Sewer District, Miller Creek Interceptor 
and POS sewer line from northeast 
airport area 

Water: Seattle Water Department 
trunk line 
Electrical Power: Puget Power third 
electrical service metering point 
Telephone: US West trunk lines 
entering airport at S. 176th Street. 

The Southwest Suburban Sewer District. 
Miller Creek Interceptor would be 
affected by the embankment for the 
proposed new parallel runway. , 
Abandoning the line without replacement 
is not feasible, because of the broad area 
the line serves. 

An existing 8-inch-diameter, gravity 
sewer line extends across the north 
Airport area from the intersection of 24th 
Avenue S. and S. 154th Street to the 
Miller Creek Interceptor near b r a  Lake. 
Approximately 1,400 linear feet of this 

3 2 Willdnson, Tom, 1996. Pon of Seattle Police 
Depwmmt, personal communication with Jeff 
Buckland. Shapim and Associates. January 5,1996. 

line would be under the embankment of 
the north safety area for the new parallel 
runway. Construction design and plans 
would address mechanisms to avoid 
disruption of services during 
development. 

Water. The existing 36inch diameter 
Seattle Water Department trunk line 
crossing the airfield would be directly 
impacted. by the design for the new 
parallel runway. The actual length of the 
water line affected would depend on the 
embankment slope design and would not 
vary for any of the runway length 
concepts. 

~lecrricul Svstem: The existing third 
service metering point, located near S. 
176th Street, would be relocated to 
continue this service. 

.Telecommunicutio~: The major US 
West telephone trunk lines entering the 
airport near S. 176th Street would be 
relocated south of the south end of the 
new parallel runway. 

2. Utilitv Abandonments 

There are a variety of existing utility 
services, both on and off-airport, that 
would likely be impacted. The extent of 
off-airport abandonments depends on the 
final acquisition area Based on 
preliminaj acquisition areas, the 
anticipated abandonments are 
summarized below. These abandonments 
are expected to be the same for the 7.000 
foot, 7.500 foot, and 8,500 foot new 
runway options. 

Sanitarv Sewer: Approximately 15.000 
linear feet of existing &inch. 10-inch, 
and 12-inch diameter sanitary sewers: 
Port of Seattle sewer - for the 
Weyerhaeuser Corporation hangar. 

The following water mains 
would be impacted: Water District 20 
(4.300 linear feet of water mains); Water 
District 49 (15,300 linear feet of water 
mains); Water District 125 (2.800 linear 
feet of water mains). 

Electrical Power: Puget Power service to 
residential areas within property 
acquisition areas would be impacted. No 
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service disruptions to properties 
adjoining acquisition areas or to the 
service provider would be affected. 

Service: Service west of the 
Airport is provided by US West overhead 
lines, and any service restoration or 
reconfiguration to accommodate 
remaining users in acquisition areas 
would be done by US West. 

m: Because of vehicle response times 
to the new parallel runway, FAR Part 139 
requirements, and because the training 
area is located within the safety area for 
the new parallel runway, the existing 
ARFF facility may have to be relocated 
and a new building required. These 
facilities would be replaced in a way 
which enables the Port of Seattle to 
contain its high responsiveness to critical 
situations. 

(C) Preferred Alternative (Alternative 3) 

The following summarizes the impacts 
associated with the Preferred Alternative, 
Alternative 3. 

1. Utilitv Relocations 

Major utilities in and through the Master 
Plan area that are recommended for 
relocation (or protected in place where 
possible) include the following: 

Sanitary Sewer, Southwest Suburban 
Sewer District, Miller Creek Interceptor 
and POS sewer lime from northeast 
airport area 

Water: Seattle Water Department 
trunk line 
Electrical Power: Puget Power third 
electrical service metering point 
Telephone: US West trunk lines 
entering airport at S. 176th Street. 

The Southwest Suburban Sewer District, 
Miller Creek Interceptor would be 
affected by the embankment for the 
proposed new parallel runway. 
Abandoning the line without replacement 
is not feasible, because of the broad area 
the line serves. 

An existing 8-inch-diameter, gravity 
sewer line extends across the north 

Airport area from the intersection of 24th 
Avenue S. and S. 154th Street to the 
Miller Creek Interceptor near Lora Lake. 

(- 
Approximately 1,400 linear feet of this 
line would be under the embankment of 
the north safety area for the new parallel 
runway. Construction design and plans 
would address mechanisms to avoid 
disruption of services during 
development. 

Water: The existing 36-inch diameter 
Seattle Water Department trunk line 
crossing the airfield would be directly 
impacted by the design for the new 
parallel runway. The actual length of the 
water line affected would depend on the 
embankment slope design and would not 
vary for any of the runway length 
concepts. The Port of Seattle would 
coordinate with Seattle Water for 
relocation of the 36-inch Bow Lake l i e .  
Relocation of the pipeline would comply 
with Seattle Water design requirements 
and the Port would reimburse Seattle 
Water for all reasonable costs associated 
with the relocation. 

Electrical Svsterq: The existing third 
service metering point, located near S. 
176th Street, would be relocated to 
continue this service. 

C 
Telecommunicationr: The major US 
West telephone trunk lines entering the 
airport near S. 176th Street would be 
relocated south of the south end of the 
new parallel runway. 

2. Utility Abandonments 

There are a variety of existing utility 
services. both on and off-airport, that 
would likely be impacted. 

Sanitarv Sewer: Approximately 15.000 
linear feet of existing &inch, 10-inch, 
and 12-inch diameter sanitary sewers; 
Port of Seattle sewer for the 
Weyerhaeuser Corporation hangar. 

Water: The following water mains 
would be impacted: Water District 20 
(4,300 linear feet of water mains); Water 
District 49 (15.300 linear feet of water 
mains); Water District 125 (2.800 linear 
feet of water mains). C 
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Electrical Power: Puget Power service to 
residential areas within property 
acquisition areas would be impacted. No 
service disruptions to properties 
adjoining acquisition areas or to the 
service provider would be affected. 

Televhone Service: Service west of the 
Airport is provided by US West overhead 
lines, and any service restoration or 
reconfiguration to accommodate 
remaining u se s  in acquisition areas 
would be done by US West. 

Fire: Because of vehicle response times - 
to the new parallel runway, FAR Part 139 
requirements, and because the training 
area is located within the safety area for 
the new parallel runway, the existing 
ARFF facility may have to be relocated 
and a new building required. These 
facilities would be replaced in a way 
which enables the Port of Seattle to 
contain its high responsiveness to critical 
situations. 

(4) CUMULATIVE IMPACTS 

As is identified in Chapter III "Affected 
Environment" a number of non-airport related 
developments are planned in the airport vicinity. 
These actions could increase demand for utilities 
and public services in the airport area. However, 
until specific project plans are completed for 
these developments, the total cumulative impacts 
can not be identified. The development of a SR 
509ISouth Airport Access Road could have a 
notable effect on utilities and public services. 
Because a specific alignment for the roadway has 
not been selected, its cumulative impacts can not 
be identified. 

Mitigation options for maintaining the water 
service provided by the trunk line would include 
protecting the existing pipe in-place with a cap 
structure, or replacing the pipe with a parallel 
line. 

The Airport water system calls for the correction 
of current system deficiencies that include: 
improving the intertie with the Highline Water 
District; replacing the on-site and Riverton 
Heights Reservoir connections; installing large 
capacity domestic pumps, which are sufficient to 
meet current and projected demand and using a 
direct connection to the Seattle system to provide 

adequate flow and pressure; and replacing old 
steel piping and loop dead-end mains. 

If the embankment for the proposed new parallel 
runway is constructed with a 55-degne slope or 
retaining walls in locations critical to the Miller 
Creek interceptor line, relocation of the lime as a 
result of increased vertical loading should not be 
necessary. The final phases of engineering for 
the Master Plan Update facilities , should 
determine the optimal design for this line. 

Some reconfiguration of the Puget Power . 
distribution system may be needed to continue 
service to the residential area remaining west of 
8th Avenue S. after abandonment of the 
distribution lines to the east. Reconfiguration of 
the City Light distribution system should not be 
required. 

Puget Power is proposing: the addition of a 
switching station h d  subskition at the Airport. 
Additional substation capacity would be reauired 
to serve the new comm&af and industrid load 
associated with the Airport on the urovertv south 
of the Airport. 
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CHAPTER IV, SECTION 19 

EARTH 

This section describes existing topography, 
geology, soils, and sensitive hazard areas 
associated with the proposed Airport Master Plan 
Update alternatives. Potential impacts on earth 
resources that could result from construction and 
operation (including clearing, grading, 
excavation, and fill placement), are evaluated and 
potential mitigation measures identified. Source 
of fill materials, depth of fill placement, and 
methods of placement and compaction also are 
addressed. Actions that would occur in sensitive 
hazard areas are identified and described. 

The Master Plan alternatives would require the 
movement of the following quantities of earth: 

Million Cubic Yards 
Alternative of Fill 
Alternative I @-Nothing) 2.4 
Alternative 2 23 
Alternative 3 M e m d  Alt) 23 

regarding geologic and soil conditions and 
sensitive hazard areas within the detailed study 
area. Results of geotechnical investigations and 
preliminary engineering design analyses for 
projects included in the Master Plan alternatives 
have been summarized in this documentl'a 

Substantial amounts of fill would be needed to 
conmc t  the proposed airside and landside 
improvements. Potential sources of large 
amounts of fill have been identified on Port of 
Seattle-owned properties on and adjacent to the 
Airport (on-site) as well as off-site properties. 
Impacts to on-site borrow source areas are 
included in this section. Because impacts to off- 
site borrow source areas have already been 
documented during the permitting process for 
these facilities, they are not addressed in this 
document. 

(2) EXISTING CONDITIONS 

Alternative 4 23 The following paragraphs summarize the existing 
topography and geology. 

Note: Alternatives 2.3 and 4 assume a new parallel runway 
with a length up to 8,500 fet, located 2,500 ft west of 
Runway 16Y34R (A) T o ~ o c r a ~ h v  

Approximately 17.25 million cubic yards of fill 
would be needed for a proposed 8,500-foot new 
parallel runway. Preliminary investigations 
indicate that all of the required fill could 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. 

Sea-Tac Airport is located along a north- 
south trending ridge, with elevations 
decreasing to the west toward Puget Sound. 
Exhibit IV.19-1 shows topography. 
Elevations east of the Airport range from 
about 325 to 450 feet above mean sea level 
(MSL). Elevations just west of the Airport 
range from about 250 to 400 above MSL, but 
drop to sea level within approximately two 
miles. North and south of the Airport, 
elevations generally range from 125 to 400 
feet above MSL. From north to south. 
elevation at the main runways ranges from 
about 420 feet 340 above MSL. 

Slopes along the east side of the Airport are 
Erosion of exposed soils in areas of excavation, 
fill, and stockpile would occur during generally moderate. Slopes north and south 

construction. The amount of erosion would 
of the Airport are slightly steeper, 

depend on the design and implementation of an 
particularly those associated with Des 

Erosion and Sedimentation Control Plan. 
Moines Creek on the south end and Miller 
Creek on the north end. The steepest slopes 

(1) METHODOLOGY 
Seattle-Tacom InremIMnonal Aitport Third Dependenr 

Methods used to pmpare the discussion on earth Rumvay Preliminary Engincerlng ~ c p o r t ,  HNTB. 1994. 

impacts included review of existing information S O U I ~  Aviation Support Area Final EIS, Port of Seattle. 
1994. 
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in the detailed study area exist west of the 
Airport and are associated with Miller Creek, 
before the creek tums westward to drain into 
Puget Sound, and within two large swales 
that drain westward toward that creek. 

The South Aviation Support Area (SASA) is 
located on a hillslope that generally slopes 
westward to Des Moines Creek. That creek 
is located along the eastern margin of the 
SASA site, and separates it from the adjacent 
airport. Elevation ranges from 425 feet to 
250 feet above MSL. Slopes from east to 
west generally are moderately steep. Fill 
material for the existing runway and taxiways 
is located in the northwest comer of the site. 
The fill is at an elevation of 340 feet, and has 
embankment slopes of 50 percent. 

The topography of the Des Moines' Creek 
Technology Campus (DMCTC) site is gently 
rolling with slopes that range from nearly 
level to about 6 percent. Des Moines Creek 
flows just outside the northwest boundary of 
the site. The creek ravine is about 70 feet 
deep and has side slopes of 40 to 60 percent. 
Elevation on the sites ranges from 275 to 350 
feet above MSL. 

(B) G e o l m  

The existing geology and subsurface 
conditions are described in the following 
section. 

1. Rwiooal Geolow and Stratigra~hy 

The Airport and vicinity are located 
within the Des Moines Drift Plain of the 
Puget Lowland subprovince of the 
Pacific Border physiographic province, a 
north-south trending structural and 
topographic depression bordered on the 
west by the Olympic Mountains and on 
the east by the Cascade Mountains. 

The Puget Lowland physiographic 
subprovince is underlain by Tertiary 
volcanic and sedimentary bedrock, which 
is covered with Quaternary glacial and 
nonglacial sediments to the existing land 
surface. Deposits of at least four 
glaciations have been identified with the 
Vashon period being the most recent 
(ending approximately 1 1,000 years ago). 

The area around Sea-Tac occupies the 
top of a north-south trending ridge, which 

is comprised of deposits from the Vashon 
glaciation. This ridge is dissected by 
several swales and gulleys, which have 
been partially filled as part of the 
extensive grading performed during 
initial construction of the airfield and 
subsequent expansions. Deposits of the 
older Salmon Springs glaciation are 
exposed along the walls of stream and 
river valleys. 

Surface geology typically encountered in 
the vicinity of the Airport is described 
below. 

Lacustrine Deposits: These deposits 
consist of peat, sil<and clay and 
twicallv occur in shallow 
dipresslons overlying 
nlaciolacustrine sand and recessional 
outwash. These materials are 
generally not suitable fill or subgrade 
material. 
Jlecessional Outwash: This unit 
typically overlies Vashon till and 
partly fills depressions and former 
glacial channels. The predominant 
type is a medium sand with localized 
deposits of coarse sand and gavel. 
Glacial Nashon) Till: This unit is 
exposed at the ground surface or 

C 
underlies a variable thickness of 
Recessional Outwash. It typically 
consists of an unsorted mixture. of 
highly compacted sand, silt, and 
gravel that is often cemented. 
,Kame Terrace Deoosits: A kame 
terrace is stratified drift that has been 
deposited between a glacier and an 
adjacent valley wall. It is comprised 
of silty sand and gravel with lenses of 
glacial till and sand, silt, and clay. 
Advance Outwash: This unit 
underlies the till and typically 
consists of dense medium sand with 
variable amounts of gravel. Advance 
outwash deposits beneath the Vashon 
Till comprise the uppermost aquifer 
in the Airport area 
Salmon S ~ r i n ~ s  Drift: These 
sediments range from fine-grained 
lacustrine silts and volcanic ash to 
silty sand and gravel. This unit 
includes glacial and non-glacial 
sediments. C 
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3 2. Site Subsurface Conditions 

Surface geology of the Airport area has 
been modified by extensive grading and 
filling during construction of the original 
airfield and subsequent expansions. Fill 
of variable thickness overlies native 
deposits over most of the Airport. 

The site of the proposed new parallel 
runway is primarily underlain by till, 
ofken with a thin covering of recessional 
outwash.Y Perched groundwater occurs 
during the winter wet season at depths of 
5 to 15 feet below ground surface, and 
permanent groundwater occurs in 
advance outwash at a depth of 27 feet 
(300 feet above MSL). Fill material 
ranging from 15 to 42 feet thick overlies 
the native soils at two locations within 
this area: one is located south of S. 176th 
Street, and the second is located west of 
the airfield and north of S. 168th Street. 
The fill is of variable quality ' and 
consistency and contains variable 
amounts of asphalt and cement concrete 
and wood debris. It is not likely to be 
suitable subgade material. Isolated 
lenses of perched groundwater occur 
within the fill. So& wet soil and 
recessional outwash silt, ranging from 5 
to 20 feet thick, occur within swales that 
extend across the proposed new parallel 
runway site. These materials have low 
bearing capacity and compressibility, and 
are generally not suitable fill or subgrade 
material. Similar low bearingcapacity 
soils are expected to occur at the north 
end of the north safety area embankment. 

Surface geology on the higher, east side 
of the SASA is primarily advance 
outwash sand that is underlain by a thick 
stratum of dense gravels.* Glacial till 
overlies the advance outwash in the 
northeast and southeast comers of the 
site. About 30 feet of fill has been placed 
on the Seattle Christian School property, 
which is located in the southeast comer 
of the site. The fill is comprised of 
various materials including glacial till, 
concrete rubble, and other debris. The 

3 Seanle-Tacoma lnternat io~l  Airpon Third 
Dependent R u m  Preliminary Engineerhg 
Report, HNTB, 199%: 

g Seattle-Tacoma In temat io~ l  Airpon Third 
Dependent Runway Prelimimry Engineering 
Repor!, HNTB. 1994. 

lower, west side of the SASA is 
predominantly recessional outwash that 
overlies glacial till. In some places, the 
recessional outwash directly overlies 
advance outwash. Lacustrine deposits, 
chiefly silt and clay, occur in the vicinity 
of Des Moines Creek near the western 
margin o f  the site. Fill material 
associated with the south end of the 
Airport coven the northwest comer of 
the site. Shallow (perched) groundwater 
occun on the site at depths of 10 to 28 
feet below ground surface. 

Surface eeoloev on the DMCTC site is 
primarily g l z a l  till. Recessional 
outwash overlies the till in the northwest 
comer of the site. Shallow groundwater 
occurs in wetland areas and in localized 
areas of perched groundwater above the 
till. 

(C) 

Soils in the portion of the study area south of 
S. 192nd Street are identified in the 1973 
King Counv Soil Smey as belonging to the 
Alderwood Soil AssociationY Soils north of 
S. 192nd Street were not mapped during the 
I973 soil survey, but were identified as 
Alderwood soils in a 1952 soil survey.@ 
However, since that survey, much of that area 
has been excavated and covered with varying 
thickness of fill. 

The Alderwood Soil Association consists of 
moderately well drained, undulating to hilly 
soils that have dense, very slowly permeable 
glacial till at depths ranging from 20 to 40 
inches. The association is comprised of 
about 85 percent Alderwood soils, 8 percent 
Everett soils, and 7 percent less extensive 
soils. The Alderwood Association occun as 
large tracts on uplands and terraces in both 
the northern and southern parts of King 
County. It occupies approximately 52 
percent of the soil survey area in King 
County. 

The Alderwood soil series is made up of 
moderately well drained soils that have a 
"weakly consolidated" to  "strongly 
consolidated" substratum at a depth of 24 to 

2 Soil Sun, of King County Area , Washington, 
USDA soyconservatlon Service, 1973. 

6' Soil Sun, of King County Area . Washington, 
USDA soyconservatlon Service. 1952. 
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40 inches. These soils have formed under 
conifers on glacial uplands. Slopes are 
convex and generally range from 0 to 30 
percent, but range as steep as 70 percent. 
Slopes greater than 15 percent are considered 
an erosion hazard. 

The Everen soil series is made up of 
somewhat excessively drained soils that are 
underlain by very gravelly sand at a depth of 
18 to 36 inches. These soils formed in very 
gravelly recessional outwash deposits, under 
conifers. They exist on terraces and terrace 
fronts and are gently undulating and 
moderately steep with slopes ranging from 0 
to 30 percent. Slopes greater than 15 percent 
have a moderate to severe rating for erosion 
hazard. 

King County Soil Smey.9' The area 
located south of S. 192 Street is within 
the limits of the soil survey. Within this 
area, King County and the City of SeaTac 
have identified erosion hazard areas 
along segments of Des Moines Creek. 
Because the study area located north of 
S. 192 Street, including the site of the 
proposed new parallel runway, is outside 
the limits of the soil survey, no erosion 
hazard areas have been identified in this 
area by King County or the City of 
SeaTac. The embankments along the 
west side of the existing airfield could 
potentially be an erosion hazard area, 
however. 

2. Landslide Hazard 

The less extensive soils in this association 
occur in depressions or on terraces along 
small streams. These soils, mostly the 
Norma, Bellingham, Orcas, Shalcar, and 
Seattle soil series, have impeded drainage 
and are subject to flooding. There are 
substantial areas of Kitsap soils, which have 
a silty substratum, in the major valleys. 

@) Hazard Areas 

The City of SeaTac and King County have 
ordinances regulating the use and 
development of environmentally sensitive 
areas and have developed map folios 
indicating hazard areas within their 
jurisdictions.lia For Earth resources, hazard 
areas would include erosion hazard, landslide 
hazard, and seismic hazard. The extent of 
these hazard areas in the vicinity of the 
Airport are shown in Exhibit N.19-2. 

In landslide-sensitive areas, unstable or 
potentially unstable conditions increase 
the risk of a slope failure. Criteria used 
for determining landslide sensitivity 
include slope percentage and gradient, 
soil type, character of underlying 
stratigraphic units, presence of springs or 
seepage, and type of vegetative cover. 
No landslide hazard areas have been 
identified in the study area by King 
County or the City of SeaTac. Fill 
material on the Seattle Christian School 

C 
property within the SASA site may be a 
landslide hazard; the hazard tential of 
this fill has not been verified.g ~ u r i n ~  a 
stream survey of Miller Creek (Appendix 
F of the Draft EIS), a recent 
slump/landslide scar was identified on 
the left bank (looking downstream) of 
Miller Creek, near its confluence with the 
Burien Lake tributary. 

1. Erosion Hazard 

Erosion hazard areas are defined by King 
County and the City of SeaTac as areas 
with soil types that have been rated by 
the Soil Conservation Service (SCS) as 
having severe to very severe erosion 
hazard. Because this definition is based 
on SCS soils classification, the County 
and City sensitive-areas studies identify 
erosion hazard areas only in portions of 
the county that have been covered by the 

1 Sensitive Areas Ordinawe, King County. 1990. 
Environmentally Scnrixive Areas Ordinance, City of 
SeaTac. 1994. 

3. Seismic Hazard 

Seismic hazards include ground shaking 
and associated ground failure (including 
landslides), soil liquefaction, and surface 
fault rupture resulting directly from 
earthquakes. The Puget Lowland 
physiographic subprovince is a 
seismically active region and historically 
has experienced thousands of 
earthquakes. This has led to the 
designation of the subprovince in the 

Soil Swvcy of King Counry Area. Washington. USDA 
Soil Conservation Senice, 1973. 
Sourh Aviation Support Area Final EIS, Pon of Seattle. 
1994 C 
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Uniform Building Code for Puget Sound 
as a zone 3 for seismic risk on a scale of 
1 (lowest) to 4 (highest)J' No evidence 
has been reported that shows a fault trace 
across the project area,m. Although the 
Airport is in proximity to the Seattle 
fault, which is recognized as seismically 
active, the relationship between the 
Seattle fault and seismic activity in the 
vicinity OF the Airport remains 
uncertain-fi 

Seismic hazard areas are defined by King 
County and the City of SeaTac as areas 
subject to severe risk of earthquake 
damage as a result of seismically induced 
settlement or soil liquefaction. These 
conditions occur in areas underlain by 
cohesionless soils of low density usually 
in association with a shallow 
groundwater table. Such conditions are 
found in areas of recent river, lake, or 
beach deposits, and areas of artificial fill. 
Several seismic hazard areas have been 
identified in the study area by the County 
and the City of SeaTac. These areas 
occur in lacustrine deposits and along 
segments of Miller, Walker, and Des 
Moines Creeks. Two seismic hazard 
areas occur on the site of the proposed 
new parallel runway. 

(E) Borrow Source Areas 

Preliminary evaluation of potential borrow 
source areas indicates that a substantial 
portion of the anticipated fill needs could be 
obtained from six sites on Port-owned 
roperties on,and adjacent to the Airport.& 
f? The sites, labeled Areas 1 through 5, and 
Area 8, total approximately 335 acres. 
Potential on-site borrow source area locations 
are shown in Exhibit IV.19-1. As is noted 
in Section 11 "Wetlands", maximum use of 
these on-site borrow areas would result in 
21.3 acres of wetland impacts (about 74% of 

u' Uniform Buikfing Codc, International Congress of 
Building Officials. 1988. 
Seismotectonic Map qf the Pugrt Sound Region. 
IVmhington. Gower, ti. D.. J. C. Yount, and R S. 
Crosson, 1985. U.S.G.S.MapNo.1-1613. 

fi' Pmonal communication with Steve Palmer, U.S. 
Geological Survey, Olympia Ofiice, September 8, 1995. 
Seattle-Tacoma International Airporf Third Dependent 

3 
R~mwoy Preliminary Engineering Report. HNlB. 1994. 

lfi' Dm8 Borrow Soume S+, Proposed New Roadway, 
Seaftfe-Tacoma Intendona1 Airport. SeaTac. 
Washington. AGI. April. 1995. 

the total wetland impacts). Four borrow sites 
are located south of the Airport and two are 
located to the north. Additionally, some of 
the required fill could be supplied by the 
excavation of SASA. 

1. Borrow Source Area 1 

Area 1 is an approximately 110-acre 
former residential area within the south- 
runway protection zone of the existing 
runways. The area slopes gently to 
moderately to the northwest, toward Des 
Moines Creek. Elevation ranges fiom 
250 to 350 feet above MSL. A small 
portion of the north side of Area 1 is 
mapped as a seismic hazard area An 
erosion hazard area for this area is 
mapped in the southwest comer of the 
site (Exhibit IV.19-2). No landslide . 
hazards have been identified on the site. 

Higher elevations of Area 1 are underlain 
by glacial till. In places, the till has a 
thin mantle of silty sand fill and 
recessional outwash. Lower elevations in 
the northern and western parts of the site 
are underlain by recessional outwash. At 
the extreme northern end of the site, the 
outwash is overlain by organic silt 
lacustrine deposits. Advance outwash 
was encountered beneath the till and 
recessional outwash. Depth to 
groundwater ranges from 30 to 49 feet 
below ground surface (bgs). Seasonally 
perched groundwater occurs at depths of 
up to 7 feet in recessional outwash that 
overlies glacial till, and at a depth of 4 
feet in the lacustrine deposits. 

2. Borrow Source Area 2 

Area 2 is an approximately 20-acre site 
of mostly undeveloped land situated 
north of S. 216th Street between 15th and 
16th Avenues. Slopes are gentle to 
moderate to the northwest, becoming 
steeply sloping in the extreme northwest 
comer near Des Moines Creek 
Elevations range from 175 to 275 feet 
above MSL, with the majority of the site 
being at or above 225 feet above MSL. 
An erosion hazard area associated with 
the Des Moines Creek Ravine is mapped 
along the northern margin of the site. 
No seismic or landslide hazards have 
been identified on the site. 
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Surface geology is predominantly glacial 
till. Till thickness ranges from 17 to 31 
feet. Up to 13 feet of recessional 
outwash overlies the till in the southern 
portion of the site. Advance outwash 
underlies the till throughout the site. 
Depth to groundwater ranges from 34 to 
39 feet bgs. No perched groundwater 
was encountered during drilling 
performed in December, 1993 and 
November, 1994. 

3. Borrow Source Area 3 

Area 3 is an approximately 60-acre 
former residential area that is within the 
fenced security portion of the Airport 
runway protection tone. Des Moines 
Creek Park is located immediately south 
of Area 3. Elevations range from 250 to 
350 feet above MSL, sloping gently to 
moderately to the southeast. Moderate to 
steep slopes occur in the southcentral 
portion of the site, in an area that appears 
to be a former borrow site. Abandoned 
playing fields east of the site also appear 
to have been used as a former borrow 
source. 

Recessional outwash blankets Area 3. It 
occurs to depths more than of 49 feet in 
the southern part of the site, but is 
underlain by glacial till at depths of about 
10 feet in the northern part of the site. 
Permanent groundwater occurs between 
34 and 87 feet. No seismic or landslide 
hazards have been identified on the site. 

4. Borrow Source Area 4 

Area 4 is an approximately 40-acre area 
on an undeveloped wooded hill situated 
west of Tyee Valley Golf Course, which 
is immediately south of Sea-Tac. The top 
of the wooded hill is about 395 feet 
above MSL. The site slopes moderately 
to steeply down all sides of the hill. No 
seismic, erosion, or landslide hazard 
arcas are identified by King County or 
the City of SeaTac. 

Till was encountered along the east slope 
of the hill. Till thickness averages about 
20 feet. The hilltop and the west and 
north slopes appear to be underlain by 
advance outwash that occurs at  depths of 
118 feet on the hilltop. Pre-Vashon drift 
underlies the advance outwash in the 

northern part of the site. Groundwater 
conditions on the site are highly variable. 
Groundwater was encountered in the 
advance outwash and perched on top of 
the pre-Vashon drift, ranging in depths 
from 10 to 100 feet bgs. 

5. Borrow Source Area 5 

Area 5 is approximately 60 acres of 
vacant and cleared former residential 
property situated immediately north of 
SR-518, south of 146th Street, and west 
of 24th Avenue S. The site slopes 
moderately to the southwest, toward SR- 
518. Elevation ranges from 275 to 475 
feet above MSL. A landfill is located in 
the north part of Area 5. A seismic 
hazard area is mapped along the 
southwestern boundary of the site. No 
landslide or erosion hazard areas are 

~ ~-~ 

identified by King County or the City of 
SeaTac. 

The site is underlain by glacial till that 
extends to depths of 57 to 103 feet before 
contacting the underlying advance 
outwash. Recessional outwash up to 10 
feet thick and fill material overlie the till 
in places. The landfill material ranges 
from 7 to 17 feet thick and is comprised 

C 
of silty sand to sandy silt with asphalt, 
concrete, and wood construction debris. 
The landfill also is reported to contain 
50,000 to 70,000 cubic yards of 
petroleum hydrocarboncontaminated 
street sweeping material. The fill is 
underlain by 4 to 17 feet of recessional 
outwash which, in turn, is underlain by 
glacial till. Depth to groundwater ranges 
from 110 to 118 feet bgs. In places, 
perched groundwater occurs in 
recessional outwash on top of the till. 

6. Borrow Source Area 8 

Area 8 is an approximately 55-acre site 
that has been used in the past for both 
borrow and fill disposal. It is located ' 

between S. 154th Street and SR 518, 
immediately north of the existing 
runways. A moderate to steep slope 
extends northward down from S. 154th 
Street to the site. The slope becomes 
gently sloping further to the northwest, 
toward Lake Reba. Elevations range 
from 270 to 375 feet above MSL, 
although most of the site is at or below C 
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325 feet above MSL. An area designated 
as a seismic h a z d  is located along the 
northeastern boundary of the site. No 
erosion or landslide hazard areas are 
identified by King County or the City of 
SeaTac. 

A steep slope in the southeast comer of 
Area 8 appears to be largely comprised of 
fill. Numerous small piles of debris are 
located immediately south of Lake Reba. 
Surface water and shallow groundwater 
associated with Lake Reba occur in the 
northern low-lying portions of the site, 
and about 20.7 acres of the site is 
wetland. The eastern portion of the site 
has a substantial thickness of fill that 
contains large pieces of asphalt and 
concrete debris. Till occurs in the 
southwest comer of the site to depths of 
about 12 feet. Advance outwash 
underlies the till and fill material. Depth 
to groundwater varies from about 6 to 35 
feet bgs. 

7. Other On-Site Sources 

It is anticipated that the Port of Seattle 
will investigate the availability of 
additional borrow source sites on other 
current or fiture Port-owned land. Such 
sites could include the South Aviation 
Support Area (SASA), where material 
could be excavated, and then replaced 
through a landfill-type operation. Prior 
to the use of this material, the Port would 
comply with all requisite environmental 
analysis. 

The following sections summarize the impacts of 
the four Master Plan Update alternatives on earth 
resources. 

(A) Do-Nothing (Alternative 1) 

As is identified in the Final EIS for the South 
Aviation Support. Area (SASA), 
approximately 2.38 million cubic yards (mcy) - 
of fill would be excavated from the SASA 
site to complete the approved preferred 
alternative&' About 2.16 mcy could be used a 
as backfill on the site. About 300,000 cubic 
yards (cy) of imported fill would be needed ~p, 

3 16' Final Environmenfal Impacr Sfafemenf. South Aviation 
Support Area, Port of Seattle. Mmh. 1994 

for retaining wall construction and about 
20,000 cy of material would be needed to 
complete grading for the 34L runway safety 
area. 

Approximately 192,000 to 529,000 cubic 
yards of material would be excavated for 
construction of the Des Moines Creek 
Technology Campus (DMCTC) site, 
depending on the grading option se1ected.u' 
Some of this material could be used on-site as 
backfill. Approximately 11,000 to 518,000 
cubic yards of excess material would be 
generated. 

Extensive earthwork would be required to 
prepare the SRSO9ISouth Access roadbeds 
for construction. Between 3.7 and 7.5 miles 
of new roadway and impervious surface area 
could be created, depending on the selected 
alternative. At its maximum extent, the 
SRS09 comdor would cross erosion and 
landslide hand areas associated with Des 
Moines Creek, Massey Creek, and the north 
and south forks of McSorley Creeks. Two 
additional erosion hazard areas, and up to 
five seismic hazard areas could be locateg 
within the proposed alignments3 
A~oroximatelv 3.2 to 4.2 million cubic vards 
of" material would be excavated d&ng 
construction of the SR 5091South Access 
road project, depending on the alternative 
selected. Between 3 2  and 8.6 million cubic 
yards of fill would be required for 
embankment and roadbed construction.@ 

(B) Alternative 2 (Central Terminal) 

Impacts on earth resources as a result of the 
"With Projectn alternatives would include 
changes to topography, construction in 
seismic hazard areas, and soil erosion. 
Measures to control erosion during 
construction could be required to comply 
with state and applicable local regulations. 
Transportation-system impacts related to 
transport of fill materials are addressed in the 

Pon of Sean& Dcs Moincs Creek Technology h p u z  
Drafi EIS. CH2M HILL. 1995. 
SR-5095outh Access Road Corridor W S  Phme I1 
Study. Geology Discipline Report Shapim and 
Associates, Inc., March, 1995. 
Dmfi Environmental Impm Sta tcmr  and Section 40) 
Evaluafion. SR SOWSourh Access Road Corridor 
Pmject, U.S. Department o f  Transporntion Federal 
Highway Administration and Washington State 
Department of Transportation. December. 1995. 
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Chapter N, Section 23 "Construction 
Impacts" of this report. 

1. Borrow Reauirements 

The most extensive earthwork associated 
with the Master Plan alternatives would 
occur from the proposed new parallel 
runway, the 600-foot extension of 
Runway 16U34R, runway safety area 
improvements, and site preparation of the 
SASA. These elements of each "With 
Project" alternative would require a total 
of approximately 23 million cubic yards 
of compacted fill (Table IV.19-1) with 
approximately 17.25 million cubic yards 
for an 8,500-foot new runway; 2.4 
million cubic yards for extension of 
Runway 16134R 0.98 million cubic yards 
for the runway safety area improvements; 
and 2.38 million cubic yards to level the 
SASA in preparation for support facility 
construction. The 7,500-foot and new 
parallel runway options are estimated to 
require 13.52 and 16.77 million cubic 
yards of fill, respectively. Cut and fill 
estimates for the aircraft apron area, 
additional taxiways, and relocation of S. 
156th Way are not available at this time, 
but are not expected to be of the 
magnitude of the other airfield projects. 

Preliminary estimates indicate that 
approximately 3.1 million cubic yards of 
the required fill could be generated 
during excavation of the new runway 
site, and approximately 2.16 million 
cubic yards of fill could be generated 
during SASA site excavation. 

Approximately 17.73 million cubic yards 
of additional fill would be needed. 
Preliminary evaluation of potential on- 
site borrow source areas indicates that 4 
to 8 million cubic yards of the required 
borrow could be obtained from Port- 
owned properties on and adjacent to the 
Airport. Resource verification would be 
necessary to confirm availability, 
quantity, and quality of fill materials at 
each potential on-site borrow source area, 
however. The borrow potential of 
additional current or future Port-owned 
properties also may be evaluated. 
Additional fill could be excavated from 
the SASA property for construction of 
the new parallel runway. This material 
would have to be replaced, however, to 

develop the airfield level facilities of the 
SASA as currently proposed. Sixteen 
potential off-site borrow sources have 
been identified that could suppl the 
remaining volumes of required fill. ah: 
Construction of terminals, airport support 
facilities, utilities, and roads would occur 
in developed areas that previously have 
been excavated and filled. Relatively 
minor amounts of fill would be required 
for their construction and could be 
supplied by off-site borrow sources. 

As described in Section 11 "Wetlands", 
the disadvantage of using the on-site 
borrow areas could be the impact of 
about 2.4 acres of wetland. However, as 
is discussed in Section 23 
"Construction", if these borrow areas are 
not usid, an increase in off-airport truck 
trips would be required to import fill to 
Sea-Tac Airport. 

2. Excavation and Fill Placement 

The following sections summarize the 
excavation and fill placement associated 
with each of the major construction sites. 

a New Parallel Runway 

The aerial extent of runway 
excavation and construction is shown 
on Exhibit IV.19-1. The new 
runway site would fmt be stripped of 
all vegetation and topsoil. 
Subsurface material over most of the 
site is primarily till and recessional 
outwash that has moderate to good 
bearing capacity, low to moderate 
compressibility, and is suitable 
subgrade material. Over-excavation 
of unsuitable subgade materials 
beneath the proposed new runway, 
taxiways, and embankment toes 
would be required, however. Over- 
excavation would include 10 to 20 
feet of soft soils in swales that cross 
the new runway and north safety 
area; two existing fills, ranging from 
15 to 42 feet thick; and, potentially, 
soils in wetland areas (as shown in 
Exhibit 1 1 2 )  Temporary 
control of groundwater would be 

Seafflc-Tacoma Infemional Airpon Third Dependent 
Runway Preliminary Engineering Report, HNTB. 1994. 
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needed in the wale  and wetland 
areas. Over-excavation materials 
would be either distributed over the 
infill area or disposed of at approved 
disposal sites. 

Additional site preparation would 
include keying and benching along 
the existing embankment to  create a 
stable fill base where the existing 
grades slope beneath the proposed 
new runway embankment. 
Streamflow within the wales that 
cross the proposed site would need to 
be intercepted and controlled to 
protect embankment fill stability. 
Subdrains should also be installed 
behind any reinforced earth slopes 
and walls. 

The new runway would require 
construction of k extensive - fill 
embankment to establish the 
proposed runway and runway safety 
area grades. Upon completion, 
runway grades would range from 410 
feet above MSL at the north 
threshold to 350 feet above MSL at 
the south threshold. To establish 
these grades, fill thickness would 
range up to approximately 160 feet at 
the maximum depth, with typical 
depths ranging between 30 and 100 
feet. Cuts in existing grade of up to 
20 feet would be required. 

Unreinforced fill s lo~es  no steeDer ~~~~~ ~ 

than 2 horizontal to'l vertical 'are 
recommended for most of the safety 
area embankment west of the new 
parallel runway. The fill would be 
placed in layers using common 
construction techniques. Reinforced 
earth embankments, allowing 
embankment slopes of up to 55 
degrees from the horizontal, could be 
used along portions of the west 
embankment, where practical, to 
minimize encroachment onto 
adjacent areas. Construction of 
reinforced embankments involves 
establishing a zone of moderately 
well-compacted fill with layers of 
steel or polymer reinforcement. 
Retaining walls would be used 
wherever practical to minimize 
encroachment on SR 509. 

Fill zones may be used to maximize 
use of on-site fill and produce a new 
runway that would have acceptable 
strength, compressibility, and long- 
term fill settlement. Three general 
zones are proposed: 

Zone A. High strength and low 
compressibility would be 
required to a depth of 5 feet 
below runway and taxiway 
pavement subgrade. High 
quality, import select fill should 
be used in this zone to achieve 
consistent, high compaction. 
Zone B. Moderate strength and 
low compressibility would be 
required at depth beneath the 
runway and taxiways, and for 
construction of reinforced earth 
slopes. Import select fill or on- 
site fill may be used in these 
areas to provide consisten& 
moderate to moderately high 
compaction. 

Zone C. General compacted fill 
with moderate strength and 
compmsibility would be 
acceptable for the infill zone of 
the embankment between any 
reinforced earth slopes and the 
runway and taxiway fill zones. 
Because more variable, low to 
moderate compaction is 
acceptable in Zone C, on-site fill 
could be used. 

Embankment settlement could result 
from settlement of the underlying 
native soils, settlement of 
embankment fill during placement 
due to self weight, and post- 
placement settlement of fill due to 
creep and inundation. 

Over the long-term, differential 
settlement of the new parallel runway 
and taxiway pavements would occur 
in proportion to variations in fill 
thickness along the alignment. 
Differential settlement criteria for the 
runway pavement is limited to less 
than 0.5 inch in 50 feet. Based on 
currently proposed new runway 
elevations and corresponding fill 
thickness, it appears feasible that the 
urowsed fill zones can achieve the 
kq;ired. differential settlement 

Chapter lV - IV.19-9 - 
Earth 



Sea-Tat Airport Macter Plan Update Find EIS 

criteria over runway alignment and 
the runway and taxiways. Mitigating 
measures may be necessary to meet 
differential settlement criteria in 
areas where there are large changes 
in fill thickness over relatively short 
distances, which could occur in the 
vicinity of the existing fill slope 
south of S. 176th Street, and where 
the proposed parallel taxiway would 
straddle the existing airfield 
embankment north of S. 170th Street. 

Runway construction is scheduled for 
completion by the year 2001. To 
meet this schedule, year-round 
construction of the embankment may 
be necessary. Import-select fill has 
low moisture sensitivity and can 
generally be used during wet 
weather. The majority of on-site 
borrow source materials is 
moderately to highly moisture- 
sensitive because of its high fines 
content. This material would not be 
suitable for year-round construction 
in fill zones requiring consistent, 
moderate to high compaction. 
Construction sequencing could be 
established to use all-weather 
construction material from off-site 
sources in these areas during the 
winter months. It should be feasible 
to achieve low to moderate 
compaction with on-site borrow 
material during the wetter winter 
months. 

Four stockpile sites have been 
identified on Port property near the 
new runway site. These four sites, 
identified as Stockpile Sites AB, C, J, 
and 0 on Exhibit IV.19-1, have a 
total estimated stock ile capacity of 
580,000 cubic yards. & 

21' Sea-Tac International Airport, Design Developmenl 
for a New Runway, Drafi Fill Maferial Stockpile Site 
study, m. December, 199.1 

b. Runwav Extension and Safetv 
Area - 

Construction of fill embankments 
would be needed for the proposed 
extension of Runway 34R and safety 
area. Approximately 3.38 million 
cubic yards of fill would be needed 
for embankment construction. Upon 
completion, the elevation of the 
runway and safety area would be 
about 340 feet above MSL. 

Site preparation, construction 
requirements, fill placement, fill 
settlement, and seasonal construction 
restrictions would be similar to those 
described for the new runway. 

c. SASA Site 

The SASA would require extensive 
earthwork to prepare the site for 
paving and construction of Airport 
support facilities. The finished area 
would be approximately 80 acres 
with a total paved area of about 56 
acres. The excavation and 
construction area footprint is shown 
in Exhibit IV.19-1. The footprint 
area would be leveled to grades of 
about 0.7 percent by excavating the 

C 
higher eastern side of the site and 
filling the lower west side of the site. 
Des Moines Creek would be 
relocated to the east. Post- 
construction elevation would be 
about 450 feet above MSL. Fills up 
to 70 feet thick and cuts up to 60 feet 
would be necessary to achieve the 
proposed grades. Because 
groundwater has been observed at 
depths of less than 10 feet below 
ground surface, dewatering would be 
required in some areas during 
excavation. 

Approximately 2.38 million cubic 
yards of . material would be 
excavated, most of which could be 
used on-site as compacted backfill. 
About 0.22 million cubic yards of 
topsoil and other material not 
suitable for fill would need to be 
disposed of either on Port property 
for the runway safety area or off-site 
at a pre-approved disposal site. 
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A series of retaining walls would be 
constructed around the site. A 
reinforced earth wall is proposed for 
the west side of the site. The walls 
would have a maximum height of 90 
feet, and would be constructed in 
tien about 30 feet in height with a 
30-foot setback to the next tier. A 
permanent tieback pile wall would be 
necessary on the east side of the site. 
The tieback walls would have a 
maximum height of 63 feet and 
would be nearly vertical. Import fill 
would be needed to construct the 
reinforced earth wall as on-site fill is 
unsuitable for this purpose because 
of its high moisture sensitivity. 

d. Des Moines Creek Technolow 
Campus 

The technology campus would be 
constructed on 54 acres of the 90- 
acre site. This site is a large portion 
of the Borrow Area 1 already 
identified. As identified in the Drat? 
EIS for the Des Moines Creek 
Technology Campus, two grading 
options are under consideration. 
Grading Option A would conform to 
the existing topography as closely as 
possible. Approximately 192,000 
cubic yards of material would be 
excavated, most of which could be 
used on-site as compacted backfill. 
Approximately 10,000 cubic yards of 
excess material would need to be 
disposed of either on Port property or 
at an approved disposal site. Under 
Grading Option B, the hilly terrain of 
the site would be leveled and fmished 
grades would more closely match the 
lower elevations of the northwest 
comer of the site. Approximately 
529,000 cubic yards of material 
would be excavated; 11,000 cubic 
yards of this could be used on-site. 
Approximately 518,000 cubic yards 
of excess material would be 
generated. These cut and fill 
estimates assume that all on-site 
material is suitable for reuse. Most 
of the excavated material would be 
glacial till, however. Till has limited 
use for general site grading and 
cannot be used for structural backfill. 
Imported select fill would be required 
for backfill around footings, retaining 

walls, pipe trenches, and other 
structures. 

During ,excavation, shallow 
groundwater likely would be 
encountered in wetland areas and in 
localized areas of perched 
groundwater above the till. 
Trenching and sump pumps could be 
used to control perched groundwater. 
Permanent drainage systems may be 
needed in wetlands and low-lying 
areas to maintain stability of fill 
slopes and retaining structures. 

e. Airrmrt Area 

Construction of facilities within the 
airfield, terminal, and support facility 
areas would require minor amounts 
of earthwork relative to construction 
of other elements included in the 
"With Project" alternative. Because 
construction would occur in nearly 
level, developed areas that have 
previously been excavated and filled, 
required amounts of excavation and 
fill, and consequent changes to 
existing topography, are expected to 
be small. 

f. Borrow Source Areas 

On-site borrow source areas likely 
would be used to the maximum 
extent possible to minimize off-site 
borrow source area utilization. 
Deposits on the sites were divided 
into soil units, and samples from each 
unit were analyzed to evaluate their 
suitability for use as fill material and 
to develop preliminary design 
criteria. In general, the majority of 
potential fill material from on-site 
borrow source areas would be 
derived from recessional outwash, 
till, and advance outwash deposits. 
Fill derived from advance outwash 
and recessional outwash deposits 
would likely be less moisture- 
sensitive than material derived from 
till deposits. The maximum borrow 
soil volume (in place) was estimated 
for each on-site source area. These 
estimates are based on a maximum 
cut of 10 feet above the water table 
or to the pre-Vashon drift across each 
area; a minimum 30-foot-wide buffer 
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from adjacent property lines; and cut 
slopes at 2: 1 (horizontal:verticaI). 
Other assumptions specific to 
individual borrow source areas are 
discussed below. 

The following borrow estimates are 
based on in-place soil volumes on the 
borrow sites. Volumes of the in- 
place material may either increase or 
decrease after excavation, placement, 
and compaction. The amount of fluff 
(increase) or compression (decrease) 
varies with the soil material type and 
the degree of compaction after 
placement. Fluff and compaction 
factors are expected to range from 
+12%- to -9%, respectively, for 
material obtained from the on-site 
borrow source areas.W 

Area 1. About 2.3 million cubic 
yards of material could be 
obtained using a uniform 15-foot 
cut and no material is removed 
from the DMCTC site. Deeper 
cuts of up to 45 feet on portions 
would result in the removal of up 
to 4.0 million cubic yards of 
material. Excavation of the low- 
lying area at the north end of the 
site was not included in the 
estimates because of the likely 
occurrence of shallow 
groundwater. The current plans 
for this site call for the removal 
of up to 500,000 cubic yards. 
Areas 2. About 330,000 cubic 
yards fill material could be 
obtained using a uniform 15-foot 
cut. Deeper cuts appear feasible 
and could provide up to 650,000 
cubic yards of fill material. 
Area 3. Excavation depths of 0 
to 30 feet at the south end of 
Area 3, and 0 to 55 feet at the 
north end could produce up to 
2.9 million cubic yards of 
material. 
Area 4. About 300,000 cubic 
yards fill material could be 
obtained using a uniform 15-foot 
cut. Deeper cuts up to 30 feet 
may be feasible west of the 
proposed SR509 right-of-way, 

22' D r a j  Borrow Source Area S~udy, AGI. April. 1995. 

which could result in the removal 
of up to 2.2 million cubic yards 
of material. Both estimates 
assume no material would be 
excavated within the SR509 
corridor. 
Area 5. About 1.1 million cubic 
yards of fill material could be 
obtained using a uniform 15-foot 
cut. Up to 1.75 million cubic 
yards of material may be 
excavated using a maximum cut 
of 35 feet in places. Petroleum 
hydrocarbon-contaminated fill 
that occurs on the site is included 
in these estimates. 
Area 8. About 20.7 acres of 
wetland occur on the site. 
Additionally, the site is located 
near the Lake Reba detention 
facility. To avoid impacts on 
wetlands and the lake, no 
material will be excavated from 
Area 8. 

3. Hazard Areas 

Under Alternative 2, excavation and 
construction would occur in areas that 
have been identified as seismic hazards 
by the City of SeaTac (Exhibit IV.19- 
2).u1 Soils in seismic hazard areas are 
prone to liquefaction during an 
earthquake, which could result in vertical 
displacement of embankments and 
pavement. Two of these areas are 
located on the SASA. Geotechnical 
analysis of soils in these areas indicates 
that these soils would not liquefy during 
a seismic event and these areas, 
therefore, do not pose a seismic hazard@' 
Two seismic hazard areas Occur on the 
site of the proposed new parallel runway. 
Geotechnical investigations indicate 
these seismic hazards are loose, saturated 
sediment, about 5 to 20 feet deep, that 
likely would liquefy during a seismic 
event. During runway construction, the 
sediment would be removed and replaced 
with compacted fill. Seismic hazard 
areas also occur on Borrow Source Areas 
1,5, and 8. Excavated cut slopes in these 

- - -- - - - - 

23' Environmemlly Sendive Area  Map Folio. City of 
SeaTac, 199 1. 

23' Souh Aviation Suppon Area Final EIS, Port of Seattle. 
1994. 
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areas would be prone to failure during a 
seismic event. 

No landslide hazards have been identified 
in the study area, based on existing 
information sources. Fill material on the 
Seattle Christian School property within 
the SASA may be a landslide hazard, 
however.= The types of material and 
placement method used to construct this 
fill should be investigated to evaluate its 
landslide potential. 

Erosion hazards are identified in the 
northwest comer of the DMCTC site, 
along the western margin of Borrow 
Source Area 1 and along the northern 
margin of Borrow Source Area 2 
(Exhibit IV.19-2). These hazard areas 
are associated with steep ravines along 
Des Moines Creek No development or 
borrow excavation would occur within 
these hazard areas and their associated 
buffer areas. 

4. Erosion 

Erosion of exposed soils in areas of 
excavation, fill, and stockpile would 
occur during construction. Erosion and 
sedimentation estimates for the new 
parallel runway, runway improvements, 
and on-site borrow source areas are listed 
in Table IV.23-3, and discussed in 
Chapter IV, Section 10, "Water Quality 
and Hydrology", and Section 23, 
"Construction Impacts", of this Final 
EIS. An Erosion and Sedimentation 
Control Plan would be designed and 
implemented to control erosion, dust, and 
waste disposal and minimize impacts. 

(C) Alternative 3 North Unit Terminal) 

Under Alternative 3, impacts associated with 
development of the new parallel runway and 
the SASA, airfield improvements, relocation 
of S. 156th Way, and excavation of on-site 
borrow source areas would be the same as for 
Alternative 2. 

Similar to Alternative 2, construction within 
the airfield, terminal, and support facility 
areas would require minor amounts of 
earthwork relative to construction of other 

22 South Aviation Support Area Final EIS, Port of 
Seattle. 1994. 

elements included in Alternative 3. Because 
construction would occur in nearly level, 
developed areas that have previously been 
excavated and filled, required amounts of 
excavation and fill, and consequent changes 
to existing topography, are expected to be 
relatively small. 

@)Alternative 4 (South Unit Terminal) 

Under Alternative 4, impacts assbciated with 
development of the new parallel runway and 
the SASA, airfield improvements, relocation 
of S. 156th Way, and excavation of on-site 
borrow source areas would be the same as  for 
Alternative 2. 

Similar to Alternative 2, construction within 
the airfield, terminal, and support facility 
areas would reauire minor amounts of 
earthwork re~ativd to construction of other 
elements included in Alternative 4. Because . . ~ ~ ~  ~- 

construction would occur in nearly level, 
developed areas that have previously been 
excavated and filled, required amounts of 
excavation and fill, and consequent changes 
to existing topography, are expected to  be 
relatively small. 

(E) Preferred Alternative (Alternative 3) 

As is described in Chapter lT, the Port of 
Seattle staff have recommended the 
implementation of Alternative 3 (North Unit 
Terminal) with a new parallel runway with a 
length of 8.500 feet. m e  following 
summarize the earth impacts of this 
alternative. 

1. Borrow Reauirements 

The most extensive earthwork associated 
with the Preferred Alternative would 
occur from the proposed new parallel 
runway, the 600-foot extension of 
Runway 16U34R. runway safety area 
improvements, and site preparation of the 
SASA. 'Ihese elements would require a 
total of approximately 23 million cubic 
yards of compacted fill with 
approximately 17.25 million cubic yards 
for an 8,500-foot new runway; 2.4 
million cubic yards for extension of 
Runway 16/34R; 0.98 million cubic 
yards for the runway safety area 
improvements; and 2.38 million cubic 
yards to level the SASA in preparation 
for support facility construction. Cut and 
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fill estimates for the aircraft apron area, 
additional taxiways, and relocation of S. 
156th Way are not available at this time, 
but are not expected to be of the 
magnitude of the other airfield projects. 

Preliminary evaluation of potential on- 
site borrow source areas indicates that 4 
to 8 million cubic yards of the required 
borrow could be obtained from Port- 
owned properties on and adjacent to the 
Airport. Resource verification would be 
necessary to codinn availability, 
quantity, and quality of fill materials at 
each potential on-site borrow source area, 
however. The borrow potential of 
additional current or future Port-owned 
properties also may be evaluated. 
Additional fill could be excavated from 
the SASA property for construction of 
the new parallel runway. This material 
would have to be replaced, however, to 
develop the airfield level facilities of the 
SASA as currently proposed. Sixteen 
potential off-site borrow sources have 
been identified that could supply the 
remaining volumes of required fill. 

Construction of terminals, airport support 
facilities, utilities, and roads would occur 
in developed areas that previously have 
been excavated and filled. Relatively 
minor amounts of fill would be required 
for their construction and could be 
supplied by off-site borrow sources. 

As described in Section 11 "Wetlands". 
the disadvantage of ushig the on-site 
borrow areas could be the impact of 
about 2.4 acres of wetland. However, as 
is discussed in Section 23 
"Construction", if these borrow areas are 
not used, an increase in off-airport truck 
trips would be required to import fill to 
Sea-Tac Airport. 

2. Excavation and Fill Placement 

The following sections summarize the 
excavation and fill placement associated 
with each of the major construction sites. 

a. New Parallel Runway 

The aerial extent of proposed runway 
excavation and construction is shown 
on Exhibit N.19-1. The proposed 
new runway site would first be 

stripped of all vegetation and topsoil. 
Subsurface material over most of the 
site is primarily till and recessional 

C 
outwash that has moderate to good 
bearing capacity, low to moderate 
compressibility, and is suitable 
subgrade material. Over-excavation 
of unsuitable subgrade materials 
beneath the proposed new runway, 
taxiways, and embankment toes 
would be required, however. Over- 
excavation would include 10 to 20 
feet of soft soils in swales that cross 
the new runway and north safety 
area; two existing fills, ranging from 
15 to 42 feet thick; and, potentially, 
soils in wetland areas. Temporary 
control of groundwater would be 
needed in the swale and wetland 
areas. Over-excavation materials 
would be either distributed over the 
infii area or disposed of at approved 
disposal sites. 

Additional site preparation would 
include keying and benching along 
the existing embankment to create a 
stable fill base where the existing 
grades slope beneath the proposed 
new runway embankment. 
Streamflow within the swales that 

C 
cross the proposed site would need to 
be intercepted and controlled to 
protect embankment fill stability. 
Subdrains should also be installed 
behind any reinforced earth slopes 
and walls. 

The proposed new runway would 
require construction of an extensive 
fill embankment to establish the 
proposed runway and runway safety 
area grades. Upon completion. 
runway grades would range from 410 
feet above MSL at the north 
threshold to 350 feet above MSL at 
the south threshold. To establish 
these grades, fill thickness would 
range up to approximately 160 feet at 
the maximum depth, with typical 
depths ranging between 30 and 100 
feet. Cuts in existing grade of up to 
20 feet would be required. 

Unreinforced fill slopes no steeper 
than 2 horizontal to 1 vertical are 
recommended for most of the safety 
area embankment west of the C 
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proposed new parallel runway. The 
fill would be placed in layers usinn 
common con'struction tkchniquec 
Reinforced earth embankments. 
allowing embankment slopes of up to 
55 demees from the horizontal. could 
be u&d along portions of the west 
embankment, where practical, to 
minimize encroachment onto 
adjacent areas. Construction of 
reinforced embankments involves 
establishing a zone of moderately 
well-compacted fill with layers of 
steel or polymer reinforcement. 
Retaining walls would be used 
wherever practical to minimize 
encroachment on SR 509. 

Fill zones may be used to maximize 
use of on-site fill and produce a new 
runway that would have acceptable 
strength, compressibility, and long- 
term fill settlement. Embankment 
settlement could result from 
settlement of the underlying native 
soils, settlement of embankment fill 
during placement due to self weight, 
and post-placement settlement of fill 
due to creep and inundation. 

Four stockpile sites have been 
identified on Port property near the 
new runway site. These four sites. 
identified as Stockpile Sites AB. C. J. 
and 0 on Exhibit IV.19-1. have a 
total estimated stockpile capacity of 
580,000 cubic yards. 

b. Runwav Extension and Safety 
Area - 

Construction of fill embankments 
would be needed for the proposed 
extension of Runway 34R and safety 
area. Approximately 3.38 million 
cubic yards of fill would be needed 
for embankment construction. Upon 
completion. the elevation of the 
runway and safety area would be 
about 340 feet above MSL. Site 
preparation, construction 
requirements, fill placement, fill 
settlement, and seasonal construction 
restrictions would be similar to those 
described for the new runway. 

c SASA Site 

The SASA would require extensive 
earthwork to prepare the site for 
paving and construction of Airport 
support facilities. The finished area 
would be approximately 80 acres 
with a total paved area of about 56 
acres. The footprint area would be 
leveled to grades of about 0.7 percent 
by excavating the higher w t e m  side 
of the site and filling the lower west 
side of the site. Des Moines Creek 
would be relocated to the east. Post- 
construction elevation would be 
about 450 feet above MSL. Fills up 
to 70 feet thick and cuts up to 60 feet 
would be necessary to achieve the 
proposed grades. Because 
groundwater has been observed at 
depths of less than 10 feet below 
ground surface, dewatering would be 
nquind in some areas during 
excavation. 

Approximately 2.38 million cubic 
yards of material would be 
excavated, most of which could be 
used on-site as compacted backfill. 
About 0.22 million cubic yards of 
topsoil and other material not 
suitable for fill would need to be 
disposed of either on Port property 
for the runway safety area or off-site 
at a pre-approved disposal site. 

A series of retaining walls would be 
constructed around the site. A 
reinforced earth wall is proposed for 
the west side of the site. The walls 
would have a maximum height of 90 
feet, and would be constructed in 
tiers about 30 feet in height with a 
30-foot setback to the next tier. A 
permanent tieback pile wall would be 
necessary on the east side of the site. 
The tieback walls would have a 
maximum height of 63 feet and 
would be nearly vertical. Import fill 
would be needed to construct the 
reinforced earth wall as on-site fill is 
unsuitable for this purpose because 
of its high moisture sensitivity. 
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d. Des Moines Creek Technolow 
Campus 

The technology campus would be 
constructed on 54 acres of the 90- 
acre site. This site is a large portion 
of the Borrow Area 1 already 
identified. As identified in the Draft 
EIS for the Des Moines Creek 
Technology Campus, two grading 
options are under consideration. 
Grading Option A would conform to 
the existing topography as closely as 
possible. Approximately 192,000 
cubic yards of material would be 
excavated, most of which could be 
used on-site as compacted backfill. 
Approximately 10.000 cubic yards of 
excess material would need to be 
disposed of either on Port property or 
at an approved disposal site. Under 
Grading Option B, the hilly terrain of 
the site would be leveled and finished 
grades would more closely match the 
lower elevations of the northwest 
comer of the site. Approximately 
529,000 cubic yards of material 
would be excavated; 11,000 cubic 
yards of this could be used on-site. 
Approximately 5 18.000 cubic yards 
of excess material would be 
generated. These cut and fill 
estimates assume that all on-site 
material is suitable for reuse. Most 
of the excavated material would be 
glacial till, however. Till has limited 
use for general site grading and 
cannot be used for structural backfill. 
Imported select fill would be 
required for backfill around footings, 
retaining walls, pipe trenches, and 
other structures. 

During excavation, shallow 
groundwater likely would be 
encountered in wetland areas and in 
localized areas of perched 
groundwater above the till. 
Trenching and sump pumps could be 
used to control perched groundwater. 
Permanent drainage systems may be 
needed in wetlands and low-lying 
areas to maintain stability of fill 
slopes and retaining structures. 

e. Airwrt  Area c. 
Construction of facilities within the 
airfield, terminal, and support facility 
areas would require minor amounts 
of earthwork relative to construction 
of other elements. Because 
construction would occur in nearly 
level, developed areas that have 
previously been excavated and filled, 
required amounts of excavation and 
fill, and consequent changes to 
existing topography, are expected to 
be small. 

f. Borrow Source Areas 

On-site borrow source areas likely 
would be used to the maximum 
extent possible to minimize off-site 
borrow source area utilization. 
Deposits on the sites were divided 
into soil units, and samples from each 
unit were analyzed to evaluate their 
suitability for use as fill material and 
to develop preliminary design 
criteria. In general, the majority of 
potential fill material from on-site 
borrow source areas would be 
derived from recessional outwash, 
till, and advance outwash deposits. 

C 
Fill derived from advance outwash 
and recessional outwash deposits 
would likely be less moisture- 
sensitive than material derived from 
till deposits. The maximum borrow 
soil volume (in place) was estimated 
for each on-site source area. These 
estimates are based on a maximum 
cut of 10 feet above the water table 
or to the pre-Vashon drift across each 
area; a minimum 30-foot-wide buffer 
from adjacent property lines; and cut 
slopes at 2: 1 (horizonta1:vertical). 
Other assumptions specific to 
individual borrow source areas are 
discussed below. 

The following borrow estimates are 
based on in-place soil volumes on the 
borrow sites. Fluff and compaction 
factors are expected to range from 
+12% to -9%. respectively, for 
material obtained from the on-site 
borrow source areas. 

Area I .  About 2.3 million cubic 
yards of material could be 
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obtained using a uniform 15-foot 
cut and no material is removed 
from the D M C X  site. Deeper 
cuts of up to 45 feet on portions 
would result in the removal of up 
to 4.0 million cubic yards of 
material. Excavation of the low- 
lying area at the north end of the 
site was not included in the 
estimates because of the likely 
occurrence of shallow 
groundwater. The current plans 
for this site call for the removal 
of up to 500,000 cubic yards. 
Areas 2. About 330,000 cubic 
yards fill material could be 
obtained using a uniform 15-foot 
cut. Deeper cuts appear feasible 
and could provide up to 650.000 
cubic yards of fill material. 
Area 3. Excavation depths of 0 
to 30 feet at the south end of 
Area 3, and 0 to 55 feet at the 
north end could produce up to 
2.9 million cubic yards of 
material. 
Area 4. About 300.000 cubic 
yards fill material could be 
obtained using a uniform 15-foot 
cut. Deeper cuts up to 30 feet 
may be feasible west of the 
proposed SR 509 right-of-way. 
which could result in the removal 
of up to 2.2 million cubic yards 
of material. Both estimates 
assume no material would be 
excavated within the SR 509 
corridor. 
Area 5. About 1.1 million cubic 
yards of fill material could be. 
obtained using a uniform 15-foot 
cut. Up to 1.75 million cubic 
yards of material may be 
excavated using a maximum cut 
of 35 feet in places. Petroleum 
hydrocarbon-contaminated fill 
that occurs on the site is included 
in these estimates. 
Area 8. About 20.7 acres of 
wetland occur on the site. 
Additionally, the site is located 
near the Lake Reba detention 
facility. To avoid impacts on 
wetlands and the lake, no 
material will be excavated from 
Area 8. 

3. Hazard Areas 

Excavation and construction would occur 
in areas that have been identified as 
seismic hazards by the City of SeaTac. 
Soils in seismic hazard areas are prone to 
liquefaction during an earthquake, which 
could result in vertical displacement of 
embankments and pavement. Two of 
these areas are located on the SASA. 
Geotechnical analysis of soils in these 
areas indicates that these soils would not 
liquefy during a seismic event and these 
areas, therefore, do not pose a seismic 

hazard. Two seismic hazard areas occur 
on the site of the proposed new parallel 
runway. Geotechnical investigations 
indicate these seismic hazards are loose, 
saturated sediment, about 5 to 20 feet 
deep, that likely would liquefy during a 
seismic event. During runway 
construction. the sediment would be 
removed and replaced with compacted 
fill. Seismic hazard areas also occur on 
Borrow Source Areas 1, 5, and 8. 
Excavated cut slopes in these areas 
would be prone to failure during a 
seismic event. 

No landslide hazards have been 
identified in the study area, based on 
existing information sources. Fill 
material on the Seattle Christian School 
property within the SASA may be a 
landslide hazard, however. The types of 
material and placement method used to 
construct this fill should be investigated 
to evaluate its landslide potential. 

Erosion hazards are identified in the 
northwest comer of the D M C K  site. 
along the western margin of Borrow 
Source Area 1 and along the northern 
margin of Borrow Source Area 2. These 
hazard areas are associated with steep 
ravines along Des Moines Creek. No 
development or borrow excavation would 
occur within these hazard areas and their 
associated buffer areas. 

4, Erosion 

Erosion of exposed soils in areas of 
excavation, fill, and stockpile would 
occur during construction. Erosion and 
sedimentation estimates for the new 
parallel runway, runway improvements, 
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and on-site borrow source areas are listed 
in Table IV.23-3, and discussed in 
Chapter N, Section 10, "Water Quality 
and Hydrology", and Section 23, 
"Construction impacts", of this Final 
EIS. An Erosion and Sedimentation 
Control Plan would be designed and 
implemented to control erosion, dust, and 
waste disposal and minimize impacts. 

(4) CUMZnATIVE IMPACTS 

The cumulative impact of the SeaTac Master 
Plan and other proposed projects within the 
vicinity would be an increased the amount of 
excavation, fill, and modification of existing 
topography within the vicinity of the Airport, and 
an increased potential for erosion. Many 
proposed projects, such as the Regional Transit 
Project, would require use of .substantial fill, 
which, together with the Sea-Tac Master Plan 
Update airport improvements, would increase the 
borrow demand within the Region. 

(5) MITIGATION 

An Erosion and Sedimentation Control Plan, 
including measures specific to site conditions, 
would be designed and implemented to minimize 
erosion and sedimentation levels. The plan 
would include elements for site stabilization, 
slope and dramageway protection, sediment 
retention, and dust control on haul routes and 
borrow sites. Approval of the plan by the 
applicable local authority and the Washington 
State Department of Ecology would be required 
prior to project construction. 

As stated in Chapter IV, Section 2 "Land Use", 
the application and implementation of City of 
SeaTac regulatory provisions to the Master Plan 
Update improvements is currently the subject of 
negotiation through interlocal processes between 
the Port and City. 

If applicable as determined from the result of the 
interlocal negotiation process between the Port of 
Seattle and the City of SeaTac (not expected 
prior to issuance of the Final EIS), the City of 
SeaTac Environmentally Sensitive Areas 
Ordinances allow alterations to seismic hazard 
areas only if (1) site-specific subsurface 
investigations show the site is not a seismic 
hazard or (2) mitigation is implemented that 
renders the proposed development as safe as if it 

were not located in a seismic hazard area.u 
Two seismic hazards occur on the site of the new 
parallel runway in relatively small areas of loose, 
shallow sediment. During runway construction, 
this sediment would be removed and replaced 
with compacted fill. If future subsurface 
investigations verify the occurrence of seismic 
hazards on Borrow Source Areas 1, 5, and 8, 
special measures to maintain cut slope stability 
during excavation in these areas may be required. 

A landscaping plan would be developed for areas 
of excavation and construction. For the borrow 
source areas, the landscaping plan could include 
recontouring seeding, and planting of trees and 
shrubs. Potential mitigation measures for 
aesthetic impacts of the proposed new runway are 
included in Chapter N, Section 24 "Aesthetics 
and Urban Design" of this Final EIS. 

2@ Environmentally Sensitive Areas Ordinance, City 
of SeaTac, 1994. 
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TABLE IV.19-1 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

FILL AND BORROW REQUIREMENTS 
(Million Cubic Yards) 

Master Plan Update Total Fill Requirements (Million Cubic Yards) 
Construction Activity Minimum Maximum 

8,500 Ft. Runway 17.25 19.84 
RSA Improvements 0.98 1.13 

Relocation of S. 154th Street 0.13 0.14 
Sub-Total 18.36 21.11 

Runway 34R Extension 2.40 2.76 
SASA Facilities 2.20 2.53 

Sub-Total 4.60 5.29 

Total Fill Required 22.96 26.40 

On-Site Available On-Site Fill (MCY) 
Borrow Source Minimum Maximum 

Area 1 0.00 0.50 
Area 2 
Area 3 
Area 4 
Area 5 
Area 81' 0.00 0.00 
Sub-Total 0.00 8.00 

Common ~xcavation2' 2.90 3.10 
Total Available Fill 2.90 11.10 

1' Material will not be excavated from this on-site borrow source due to the large quantity of wetland. 
2' Grading and excavation in the fill placement area will generate additional fill material. 
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3 CHAPTER IV, SECTION 20 

SOLID WASTE 

Solid waste is composed of solid and semi-solid in the Cedar Hills Regional Landfill (97 percent 
waste, including such things as garbage, rubbish, of total disposal tonnage) and one rural landfill (3 
metal, paper, plastic, and wood, which are percent of total disposal tonnage). Hazardous 
generated at Sea-Tac Airport by a wide variety of waste is regulated and disposed of according to 
sources such as: federal and Washington State rules. 

Construction activity; . 
Airport tenant operations; and 
Airport operations. 

Chapter IV, Section 23 "Construction Impacts" 
summarizes the solid waste impacts of 
constructing the proposed Sea-Tac Airport 
Master Plan Update alternatives. 

The analysis and information presented in this 
section are based on a review of published 
reports. consultation with the Port of Seattle and 
King County Department of Public Works, Solid 
Waste Division. 

Based on the analysis of solid waste conditions, -3 and the impacts of the Master Plan Update 
alternatives, no significant impacts on solid waste 
generation and disposal are expected. 

(1) REGIONAL AND LOCAL SITUATION 

King County generates over 1.45 million tons of 
solid waste annual1y.p In 1988, King County 
adopted a goal of reducing the disposed waste 
stream by 65% by the year 2000 through waste 
reduction and recycling (WR/R). In 1993-94, 
King County reduced and recycled an estimated 
45% of total waste generated. With the exception 
of hazardous waste. all remaining solid waste is 
disposed in area landfills. 

A 1990 study of solid waste in King County 
(excluding Seattley indicated that 60 percent of 
the disposal waste was generated by residential 
users. The county system includes transfer and 
disposal of mixed municipal solid waste, special 
wastes, and recyclables delivered to county- 
operated transfer stations, landfills, and drop 
boxes. Disposal in King County presently occurs 

1' 1992 Comprehensive Solid Waste Managtmenr P h ,  
King County Depammt of Public Works Solid Waste 
Division. A u p t .  1993. 

2' King Counfy Waste Chararrcriznrion Sfudy, King 
County. 1990-91. 

The system of capital facilities owned and 
operated by the King County Solid Waste 
Division includes Cedar Hills Regional Landfill, 
seven transfer stations and two drop-box 
facilities. In addition, there are eight closed 
landfills in the Region. 

Cedar Hills Regional Landfill has six years of 
capacity remaining and room to construct 
additional capacity for the 20-year planning 
horizon. Its remaining (permitted) capacity is 
approximately 45 million cubic yards. 
Modifications to expand the tonnage capacity at 
Cedar Hills are planned and expected to be 
completed by 1996. Achieving the King County 
WR/R goal of 65 percent would extend the useful 
life of the Cedar Hills Regional Landfill to the 
year 2020. The King County Solid Waste 
Division is currently exporting a portion of the 
County's mixed municipal solid waste to an out- 
of-County landfill. If waste is exported, the 
Cedar Hills Landfill would be operated as a back- 
up facility in the event of an emergency. 

Under the existing condition. except for the new 
Enumclaw Transfer Station, existing King 
County transfer stations lack capacity for 
projected Regional waste quantities. The 
Houghton, Factoria, and Algona stations are near 
capacity and the First Northeast and Bow Lake 
stations are projected to reach capacity between 
2006 and 2010. The First Northeast, Algona, 
Factoria. Houghton. and Renton stations have 
approximate capacities of 350 tons per day 
(126,700 tons per year), and Bow Lake is 750 
tons per day (271.500 tons per year). Enumclaw 
has a capacity of 200 tons per day (72,400 tons 
per year). Except for the new Enumclaw Station, 
existing transfer stations were not designed to be 
flexible and accept the changing types of 
recycling services that may be desirable in the 
future. A transferlrecycling station project is 
underway to replace the Factoria Station. Siting 
for stations is being reconsidered by King County 
and will be determined in their 1997 Plan update. 
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The two privately owned and operated 
transferlrecycling stations are the Regional 
Landfill Company's (formerly Rabanco) Third 
and Lander facility and the Waste Management 
of Seattle (formerly Eastrnont) facility. 

Federal Aviation Administration guidelines 
recommend that landfills not be located near 
airports because of bud strike concerns. 
However, a waiver can be obtained if it is proven 
that there is (or will be) no bud strike potential. 
Waste disposal sites are considered incompatible 
"if located within 10.000 feet of any runway end 
used or planned to be used by turbine powered 
aircraft or located within a 5-mile radius of a 
runway that attracts or sustains hazardous bird 
movement into, or across the runways andlor 
approach and departure patterns of aircraft."z 
There are no landfills located within 5 miles of 
Sea-Tac Airport. The closest landfill is Cedar 
Hills, which is approximately 25 miles from the 
Airport. There are no other landfills being 
proposed for King County that are inside a 5-mile 
radius of the Airport9 

(2) EXISTING AIRPORT GENERATED 
WASTE 

Solid waste collection and disposal services for 
Sea-Tac Airport are currently provided under 
contract with Nick Raffo Garbage Company. 
This company has adequate waste collection and 
hauling capacity to accommodate existing 
demands. Construction, demolition, and land 
clearing waste is forwarded via private venders to 
either to the Roosevelt Station or to a station 
located in Arlington. Oregon. 

Approximately 2,286 tons of solid waste were 
directly generated by airport activity in 1993.2 
This represents approximately 0.16 percent of the 
estimated solid waste generated in King County 
for that same year. Airport waste composition is 
shown in Table IV.20-1. 

2 Waste Disposal S i ~ e s  on or Near Airports, Or&r 
52W.5A. Federal Aviation Administration. 

3' Personal Communication. King County Solid Waste 
Division. December 11, 1994. 

2 Personal Communication. K.D. Schmidt. Pon of 
Seattle. Aviation Division, December 12.1994. 

TABLE N.20-1 

WASTE COMPOSITION FOR 
SEA-TAC INTERNATIONAL AIRPORT 

Material 
Organics: 90.2 

Papcr 48.2 
Plastics 12.4 
Wood and Yard Waste 4.0 
Other Organics 25.6 
Food Wastes 15.1 

Inorganics 9.7 
Glass 45 
Metals 3.8 
Miscellaneous Inorganics 1.4 

Source: King Counly Wasv Characterization Study. King 
County, 1990-1991. 

The Port of Seattle enacted a waste reduction 
program at Sea-Tac in the early 1990s. A draf~ 
plan is scheduled for completion in mid 1995 that 
will contain future waste reduction/recycling 
objectives. 

There is no information available on the ratios of 
international and domestic waste at the Airport. 
International waste is collected from the South 
Satellite and brought to the Service Tunnel to be 

C 
processed (autoclaved), then placed in the 
terminal trash compactor. 

All of the waste generated at Sea-Tac Airport is 
deposited at the Cedar Hills Regional Landfill. 
The nearest transfer station to the Airport is Bow 
Lake, located in Tukwila This station is 
projected to exceed planned capacity near 2010. 
The second closest station is the Renton station, 
12 miles west of Cedar Hills, is not expected to 
exceed its 20-year plamiing horizon. 

Construction and demolition-related wastes 
associated with Sea-Tac Airport are also 
contracted out with a private f m  and these 
wastes are deposited at Roosevelt Station and at 
Arlington, Oregon. 

(3) FUTURE CONDITIONS 

This section summarizes the potential solid waste 
generation in the future with and without airport 
improvements. The future solid waste impacts 
are based on present solid waste dis osal 
practices and conditions in King  count^. Amre 
solid waste generation can .be estimate based.on 
the existing annual sohd waste generation 
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tonnage per enplaned assenger. Based on 1993 B 3 , waste, each enplane passenger was found to 
generate roughly 0.5 pound of waste. 

(A) Do-Nothing (Alternative 1) 

The Do-Nothing alternative would result in 
the Airport facilities remaining as they are 
today. Air travel demand is expected to 
grow, regardless of the facilities that would 
be available. Therefore. solid waste 
generation would be expected to increase. 

A forecast of waste generation quantities is 
derived by using the existing ratio of 
enplaned passengers to total solid waste 
generated multiplied by future forecasts of 
enplaned passengers.@ Total solid waste 
generated at Sea-Tac Airport is expected to 
increase at these following levels: 

Do-Nothing (Alternative 1) 
XEit Waste Generation 
1993 2,286 tons 
2000 2,888 tons 
2010 3.713 tons 
2020 4,635 tons 

Soum: Port of Seattle, December 1994. Repaned in 
tons per yuu. 

For year 2020, the forecast solid waste 
generated at Sea-Tac represents a 104% . 
increase over the estimated current Airport- 
generated solid waste for year 1993. 
However, the projected increase should not 
appreciably affect solid waste disposal 
practices and facilities in King County 
because current airport-generated wastes 
comprise only 0.16 percent of the total waste 
generated. Further, using equivalent 
forecasts of total waste tonnage levels 
generated for the entire County, Airport- 
generated waste would still represent less 
than 0.2 percent of total waste generated in 
the county at year 2020. Operating landfills 
have adequate capacity and useful life to 
accommodate the projected waste tonnage 
generated at the Airport. Finally, with the 
implementation of the Airport's WIUR 
proem. future Airport waste would be that 
much more diminished. 

@ 1994 Master Plan Up&te, Ttchnical Repon No. 5. 
Port of Seaale 

(B) "With Proiect" Alternatives 
{Alternatives 2 3  and 4) 

As each of the 'With Project" alternatives 
would result in the same level of passengers 
and aircraft operations as the Do-Nothing, 
solid waste generation would be expected to 
be the same. Thus, the projected quantity of 
waste generated by the Airport would not 
significantly affect King County solid waste 
disposal practices and facilities. 

Solid Waste Generation flonslvr) 
&?I Alt 1 Alts 2.3.4 
1993 2,286 NA 
2000 2,888 2,888 
2010 3.713 3,713 . 
2020 4,635 4,635 

Snucc: Shapim & Associates. 1994. 
NA - Not applicable. 

The construction of Alternatives 2. 3 and 4 
will result in additional solid waste 
generation. The construction related solid 
waste is presented in Chapter IV. Section 23 
"Construction Impacts". 

(C) Preferred Alternative (Alternative 3) 

As the F'referred Alternative would result in 
the same level of passengers and aircraft 
operations as the Do-Nothing, solid waste 
generation would be expected to be the same. 
Thus, the projected quantity of waste 
generated by the Airport would not 
significantly affect King County solid waste 
disposal practices and facilities. 

Solid Waste Generation flonslvr) 
Preferred 

year Pa-Nothing Alternative 
1993 2,286 NA 
2000 2,888 2,888 
2010 3,713 3,713 
2020 4,635 4,635 

Soum: Shapiro & Associates, 1994. 
NA -Not applicable. 
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(4) CUMULATIVE IMPACTS 

Additional population growth and urban 
development in the Region will result in the 
generation of additional solid waste. Such 
growth was factored into the preceding 
analysis. The cumulative impacts of known 
planned development, in addition to the 
forecast increase in waste generation at Sea- 
Tac, is not expected to have a significant 
impact on the Region's overall waste 
generation. 

As no significant adverse impacts would 
result, no mitigation is required. 
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-> CHAPTER IV, SECTION 21 

HAZARDOUS SUBSTANCES 

This section presents a summary of known and 
potentially existing hazardous materials and 
waste at Sea-Tac Airport and its vicinity. Also 
presented is an analysis of potential impacts 
associated with hazardous substances that might 
occur through implementation of the Master Plan 
Update alternatives. 

Fifty-one sites are listed in the Vista 
Environmental Information Agency data base as 
potential or known hazardous substance sites 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. 
Potential sites in the on-site borrow source areas 
include historic and current businesses in Borrow 
Source Area 1; a construction debris landfill in 
Borrow Source Area 5; the abandoned Sunset 
Park Landfill, located to the north and possibly 
hydrologically upgradient from Borrow Source 
Area 5; and the possible presence of residential 
fuel oil underground storage tanks (USTs) or 
residual contamination associated with those 
USTs in all borrow source areas. Operations at 
the Airport by the Port of Seattle and airport 
tenants involve the storage and use of hazardous 
materials and the generation of hazardous wastes. 

Potential hazardous substance impacts during 
construction phases (of all alternatives) could 
include the exmure of contaminated soils during 
excavation a'ctivities, release of hazardous 
substances durine UST removal and building 
demolition activzies associated with -faciliG 
relocations, and spills of construction-related 
hazardous materials (e.g., fuels, lubricants, 
paints, and asphalt). 

Operational impacts associated with hazardous 
substances, if they were to occur, would be 
similar under all Master Plan U~date  alternatives 

accidental releases of these substances increases, 
resulting in a greater potential for adverse 
environmental impacts. 

Mitigation for potential construction-related 
hazardous substance impacts would include 
developing a Spill Prevention, Control, and 
Countermeasures Plan (SPCCP) outlining 
procedures for transport, storage, and handling d 
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 local rules and guidelines concerning 
the handling and disposal of hazardous 
substances would be followed. 

The risk of operational impacts resulting from 
releases of hazardous substances will be 
minimized once existing facilities are upgraded to 
accommodate increased aircraft operations; fuel 
storage, distribution, and leak protection systems 
are modernized; and provisions of the SPCCP 
and the Pollution Prevention Plans (PPP) 
covering Port and tenant activities are 
implemented. 

(I) METFrODOLOGY 

Existing conditions are based on various 
information sources including federal, state, and 
local data bases. Agency data base searches were 
conducted by Vista Environmental Information. 
Information on use and storage of hazardous 
materials and generation of hazardous waste at 
the Airpart was provided by the Port.1' 
Information on airport tenant activities that 
involve hazardous substances was compiled From 
interviews with fuel providers, Port 
and available reports and . s t u d i e s . ~ ~ ~ ~ $  

1' Seattle-Tacoma Intemario~l  Airport Spill Prevention 
Control and Countermeamre Plans. Draft. Port of  
Seanle, 1995 and Port of Seattle Sea-Tar International 
Airport Pollution Prevention Plan Executive Summary, 
Morse Envirunmrntal Managers. Inc.. 1994. - ,  .~ 

analyzed and would be related i0 the increase in 2 Technical Report NO. 78. Other Facilities 
aircraft operations. Increased aircraft operations Requirements and Options. Airport Muter Plan 
would require greater storage and use of fuel and Update P&D Aviation. 1994. Environmental Site 
other hazardous materials. With the increase in Assessment of the ScaTac Third Runway Project Area . 

Shapiro and Associates, Inc. 1995. South Aviation 
fuel storage, refueling operations, airport and Support Area P h  I Hazardous Waste Environmental 
aircraft operations, and greater use of hazardous Assessment. Parametrix, Inc., 1992. South Aviation 
materials in the terminal, the potential for Support Area Final Environmental Impact Statement. 

Federal Aviation Adminimation, 1994. 
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information on historical land use in the potential 
on-site borrow source areas was gathered from 
various sources including historical aerial 
photographs, Polk City Directories, Cole 
Metropolitan Household Directories, and other 
regional studies.2' 

(2) EXISTING CONDITIONS 

A review of agency data bases for Sea-Tac 
Airport and vicinity revealed a variety of sites 
involving past, current, and potential releases to 
the environment of hazardous substances. These 
include 18 listed leaking underground storage 
tanks (LUST) sites; 7 -sites  suspected by the 
Washington State Department of Ecology 
(Ecology) as being contaminated by hazardous 
substances (SCL); one site confmed by Ecology 
as contaminated .by hazardous substances, one 
site under review by the U.S. Environmental 
Protection Agency (CERCLIS); one site known 
to have had a hazardous substance spill (ERNS); 
one site listed as a Resource Conservation and 
Recovery Act (RCRA) regulated treatment, 
storage, andlor disposal facility; 7 sites listed as 
RCRA small generators (Sm Gen); one site listed 
as a RCRA large generator (Lg Gen); and 34 sites 
where underground storage tanks (UST) are listed 
as being present The hazardous substance risk 
sites, their addresses, and agency data bases on 
which they are listed are presented in Table 
IV.21-1 and are shown on Exhibit IV.21-1. 
Table IV.21-2 presents those contaminants and 
compounds confirmed or suspected to be present 
at each site listed in Table IV.21-1. Many sites 
listed are found on more than one agency data 
base. It is important to note that a site bcing 
reported on one of these lists does not necessarily 
mean that a release of a hazardous or toxic 
substance has occurred. In many cases, such 
materials are routinely used and disposed of 
safely, and little or no risk is posed to the 
environment. Sites known or believed to be 
contaminated, either currently or in the past, are 
reported in the LUST, SCL, NPL, and ERNS 
lists. 

Contaminants, if present, at the sites west of 12th 
Avenue South (Risk Sites 1-4, 7, 9, and 10) 
would not impact current Port property on and 
around the Airport, as the risk sites are 
hydrologically downgradient. Sites north of Sea- 
Tac (Risk Sites 15,20,23,28, and 32) represent 
little to no risk because of their distance from 
lands which would be affected by the Master Plan 
Update alternatives. 

2 Abandoned Landfill Study in King Couq. Seattle- 
King County Dcpamnent of Health, 1985. 

Contaminants originating at Site 5 (AFP 
PartnersISea-Tac Distribution). if Dresent. could 
have migrated onto an adjoinhg aria. Risk sites 
immediately east of the Airport (Risk Sites 13, 
14, 16,24, and 25) present potential risk because 
of their close proximity and location upgradient 
from Sea-Tac. Contaminants originating from 
these sites could migrate or may have migrated 
onto Port property. Contaminants originating on 
sites southeast of the Airport (risk sites 19, 29, 
30, and 31) may present some risk to the area 
planned for development as the SASA. The . 
remaining sites (6, 11, 12, 17, 18,20,21,26,27, 
33, and 35-38) are located on and are directly 
associated with Sea-Tac Airport. Contaminants 
may be present in nearby soils at these sites. 

Additionally, an area immediately north of the 
IWS was used to landfarm sludge from the IWS 
lagoons. Up until 1981 lagoon sludge was 
periodically removed from lagoon 1 and land 
farmed ( e .  tilled to enhance natural 
biodegradation of contaminants) in an upland 
area north of the IWS treatment plant in the 
vicinity of a proposed snow equipment storage 
shed. This practice was abandoned in 1981. A 
1990 study of the land farmed sludge site found a 
layer of contaminated soil between 9 and 15 feet 
thick with total petroleum hydrocarbon 
concentrations (TPH) varying from 130 to 1,800 
parts per million (ppm). The Model Toxics 
Control Act (MTCA) defmes and regulates 
disposal of hazardous and dangerous wastes and 
establishes specific cleanup levels, depending on 
zoning and existing or proposed land uses (e.g., 
industrial, commercial) in Washington. TPH 
levels for some of the land farmed sludge layer 
are well above the MTCA Method A cleanup 
levels of 200 parts per million (ppm), which is 
applicable to this site. Samples were tested for 
benzene, ethylbenzene, toluene, and zylene 
(BETX) contamination. BETX levels were 
below MTCA Method A cleanup levels. No TPH 
levels above MTCA cleanup levels were found in 
samples collected at the contact between the land 
farmed sludge layer and underlying fill. Prior to 
construction of the snow equipment storage shed, 
some TPHcontaminated soils may require off- 
site disposal at an approved facility in accordance 
with applicable regulations. A 1990 study of 
lagoon sludge sediment indicated that pond 
sludge was not a dangerous waste according to 
MTCA standards. ECOLOGY (which 
implements MTCA) has permitted the sludge to 
remain in the IWS lagoons pending completion of 
the IWS Engineering Report, which is required as 
part of the NPDES permit. Pond sludge will be 
removed and the pond relined in 1996. 
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(A)Port of Seattle O~erations at  Sea-Tac 

As part of its day-today operations at Sea- 
Tac Airport, the Port of Seattle stores and 
uses hazardous materials, and generates and 
disposes of hazardous waste. Hazardous 
materials used by the Port are stored in seven 
underground storage tanks (USTs), 13 above 
ground storage tanks (ASTs), tanker trucks, 
drums, and containers at the following 
locations as shown in Exhibit N.21-2: 

Fire Station - located just north of the 
North Satellite Terminal Building and 
west of Air Cargo Road; 
Auto Shop - located in the maintenance 
building which is north of the Fire 
Station and south of the United Airlines 
Maintenance Facility Building; 
Paint Shop - located in the maintenance 
building; 
Maintenance Building Yard - located 
immediately south of the maintenance 
building; 
Supplyhading Dock Area - located in 
the main terminal building on the tunnel 
level; 
Boiler Room and Cooling Towers - the 
boiler room is locate in the main terminal 
building on the tunnel level, the cooling 
towers are located immediately south or 
parking lot 5 on the south side of the 
main terminal; 
Conveyor Shops - one shop is located at 
the main terminal building, another shop 
is located at the south satellite, and the 
remaining conveyor shop is located at the 
north satellite; 
Engineering Yard/Building - located by 
the water tower just east of 160th Street; 
Contractor Staging Areas - one located 
southwest of IWS Lagoon 3, one located 
at Gate E-35 near the northeast comer of 
the field, two located north of the 
runways, and one located at the 
engineering yard, 
IWS Treatment Facility - located in the 
southwest comer of the Airport; and 
Hazardous Materials Storage Area - 
located in the southwest portion of the 
airfield near the IWS treatment facility. 

Table IV.21-3 presents a summary of Port of 
Seattle hazardous materials storage at Sea- 
Tac. The hazardous materials storage area 
consists of two small storage buildings used 
to temporarily store hazardous materials and 

waste generated by the Port. As of 
November 1994, materials stored at the 
hazardous materials storage area include 
those listed in Table IV.21-4. 

Until recently, the Port of Seattle Fire 
Department has conducted annual fire fighter 
training at the bum pit located near the 
southwest comer of the Airport Typically, 
such training occurred over a three-night 
period during November. Additionally, fire 
fighters from King County International 
Airport (Boeing Field) conducted annual fire 
fighter training at Sea-Tac. Typically, 
approximately 79 individual fires, lasting 
about 5 minutes each, were set and 
extinguished annually. Each fire consumed 
approximately 400 gallons of fuel that 
consisted of roughly 85% Jet A Fuel and 15% 
unleaded gasoline. Contaminated or waste 
fuel was not used. Fires were extinguished 
using 20 to 40 gallons of Aqueous Film 
Forming Foam (AFFF) that contains glycol 
foam (3%) and water. Use of the bum pit 
was suspended during 1995. A facility at 
Moses Lake, Washington, is planned to be 
used in 1996, and a permanent fire fighter 
training facility at North Bend, Washington, 
is anticipated to be in use in 1997.g 

Port of Seattle operations at Sea-Tac 
generated 17,406 pounds of extremely 
hazardous waste and 77,098 pounds of 
dangerous waste in 1993. Extremely 
hazardous wastes include cleaning solvent, 
waste oil and freon, oil booms contaminated 
with toluene, waste gasoline, gas-soaked 
rags, and polycyclic chlorinated biphenols 
(PCBs). Dangerous wastes include crushed 
fluorescent lamp glass (fluorescent light 
tubes contain mercury), paint-related waste, 
runway rubber, oil booms contaminated with 
benzene (-300 parts per million (ppm) 
benzene), antifreeze and urea, sand blast 
residue, household hazardous waste (small 
quantities of various hazardous materials that 
cannot be combined with other materials for 
disposal), and ethylene glycol? 

4, Mike Madella, Port of Seanle Fin Department, 
September IS, 1995. 

5' Sea-Tac International Airport PoIIution Prevention 
Plan EremtTw Summary. Mone Environmental 
Managm, Inc.. 1994. 
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B. Aimort Tenant O~erations 

Airport tenant operations also include the use 
of hazardous substances in their day-to-day 
operations. Activities that require the use of 
hazardous materials and the generation of 
hazardous waste include aircraft fueling 
operations, aircraft .. maintenance, and 
ancillary operations associated with aircraft 
transportation. 

Olympic Pipeline Company supplies all the 
Jet A fuel stored and used at Sea-Tac Airport. 
Olympic Pipeline operates an above-ground 
storage facility with a 24.1-million-gallon 
capacity at the south end of the Airport (Risk 
Site 6, Site 9). The aboveground storage 
tanks are supplied by a pipeline directly from 
the oil refineries located in Skagit and 
Whatcom Counties. The pipelines are 
monitored for leaks by a leak detection 
system that is monitored on a 24-hour basis. 
The pipeline is also checked every two to 
three years by a "smart pig," a device that 
inspects for corrosion or defects that could 
lead to future problems. The tanks are 
periodically inspected by ultrasound, cleaned, 
and visually inspected every two to three 
yean.@ A total of 98 USTs and ASTs are 
located at Sea-Tac. Seventy-eight (78) of 
these are maintained and are the 
responsibility of airport tenants. The 
remainder are the responsibility of the Port of 
Seattle. The majority of the storage is 
controlled by three major carriers. United 
Airlines maintains l l USTs with a 420,000- 
gallon capacity storing Jet A Fuel, two USTs 
with a 32,000-gallon capacity storing auto 
gas, and one 20,000-gallon AST storing 
glycol. Northwest Airlines maintains 14 
USTs with a combined capacity of 420,000 
gallons storing Jet A Fuel and one 2,000- 
gallon UST storing heating oil. Delta 
Airlines maintains three USTs with a 
combined capacity of 100,000 gallons storing 
Jet A Fuel, four ASTs with a combined 
capacity of 14,000 gallons storing glycol, one 
2,000-gallon AST storing AJC exterior 
cleaner, and two ASTs with a combined 
capacity of 20,000 gallons storing auto 
An estimated 1,092,000 gallons of Jet A fuel 
is used at Sea-Tac Airport dai1y.g 

8 David Justice, phone conversation, September 7,1995. 
Olympic Pipeline. 

2' STM Tanks Inventory Database. Port of Seattle, 
September 12,1995. 

&' Ron Grcene, phone conversation December 28, 1994 
with stafl at Olym~ic Piwlie Com~any. 

Sea Port Petroleum supplies all aviation and 
auto gasoline to airport tenants. It is 
estimated that 6,000 gallons of aviation 
gasoline and 7,500 gallons of auto gasoline 
are used by airport tenants on a monthly 
basis..?/ Signature Flight Service distributes 
aviation and auto gasoline at Sea-Tac 
Airport. This fuel is distributed via tanker 
t r u c b P  

Other hazardous materials used by Airport 
tenants include various solvents, cleaning 
fluids, detergents, cleansers, sealants, 
adhesives, lubricants, antifreeze, and fuels. 
These materials are typically stored in small 
quantities and are replaced when stored 
supplies are exhausted. The quantities stored 
and used do not likely present a tangible risk 
to human health and the environment. 

C. Environmental Site Assessment 
Summary 

Environmental Site Assessments (ESA) were 
conducted for the land areas to be affected by 
alternative airport development to identify 
environmental issues presented by the 
potential presence of any toxic or hazardous 
materials in areas -being considered for 
deve10pment.u~~ The complete ESA for the 
new runway embankment area is included as 
Appendix L. The ESA for the South 

C. 
Aviation Support Area is included in the 
South Aviation Support Area Final 
Environmental Impact Statement. The 
following paragraphs summarize the findings 
of the site assessments. 

1. New Runwav Develooment Area 

The new parallel runway development 
area is located west of the north half of 
Sea-Tac Airport and is bound by State 
Route (SR-) 518 to the north, SR-509 to 
the west, and S. 176th Street to the south, 
and includes the undeveloped 
northwestern portion of the Airport. The 
ESA consisted of reviews of aerial 
photographs, Polk City Directories, 
Sanbom Fire Insurance and Metsker 

P Phone conversation with Lisa McGhee, Signature 
Flight Senice, January 7,1995. 

U' Randy Allen, phone conversation December 29.1994, 
Signature Flight Service. 

u1 Environmental Site Assessment of the &oTac New 
Runway Prqfecl Area. Shapiro and Associates, Inc., 
1995. ( 
South Aviation Support Area Phase I Hazardous Waste \ 
Environmental Assessmenl. Parametrix. Inc, 1992. . *  - - - . . 

Chapter lV - 1V21-4- 
Hazardous Substances 



Sea-Tac Airport hfaster Plan Update Final EIS 

historical maps, regulatory lists, and 
reports, and site reconnaissance. 

The preliminary assessment indicated 
that there is little potential for 
contamination associated with activities 
that have occurred or currently occur on 
the undeveloped northwestern portion of 
the airport facility. A review of federal 
and state agency data bases revealed one 
site north of SR-518 (Risk Site 5), two 
sites immediately south of South 176th 
Street (Risk Sites 9 and lo), three sites 
on the Airport (Risk Sites 6, 11, and 27), 
and five sites west of the Airport in the 
new parallel runway development area 
(Risk Sites 1, 2, 3, 4, and 7) that are 
either confirmed or suspected as 
environmental contamination risk sites. 
The potential for widespread 
contamination of the area appears 
relatively low. Localized contamination, 
however, is likely. 
Potential risks include soil and 
groundwater contamination by petroleum 
products associated with underground 
storage tanks at existing or former 
residential properties, current or former 
gas stations, and commercial and 
industrial facilities, including Sea-Tac 
Airport. The concrete batch plant 
currently operating at the north end of 
this area (Site 7) presents a small risk, as 
does any site on which machinery that 
uses petroleum products operates or is 
serviced. 

The large volume of fill underlying the 
north end of the Sea-Tac runways also 
presents some risk, primarily becayse? at 
the time the fill was placed, monltonng 
the fill for the presence,of hazardous 
waste generally was not practiced. Some 
potential exists, therefore, for the 
presence of zones of contaminated soil 
within the fill mass. 

2. South Aviation S u ~ ~ o r t  Area 

A Phase I ESA on the proposed South 
Aviation Support Area (SASA) was 
prepared in 1992.B This study included 
review of historical records of land use, 
review of agency records for evidence of - 
past or present (1992) hazardous wade 

L, storage and use, and site visits. The 
x complete SASA Phase I ESA is included 

3 III 
u' South Aviation Support Area Phase I Hmardous Wuste 

Environmental Assessment. Parametrix. Inc, 1992. 
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in the SASA Environmental Impact 
Statement (EIS) and is available in 
libraries where this EIS has been placed 
on file. 

One UST site was reported to be located 
on SASA at the Tyee Golf Course Pro 
Shop. These tanks were reportedly 
removed without notifying the 
Washington State Department of Ecology 
(Ecology) so they still appear in 
Ecology's UST data base. Leaks fkom 
USTs and spills of petroleum products at 
the Airport have resulted in 
contamination of soils at SASA and may 
have impacted groundwater. 

Two buildings, Building 19040 and 
19050 were used as a carpentry shop and 
paint shop, respectively. Activities 
associated with uainting in Building 
19050 may have r&ulted h contaminants 
haints and solvents) being introduced to 
;earby soil and b u n h t e r .  This 
building was serviced by a septic system. 
Paint disposed of in the building's sinks 
and drains, and cleaning of paint brushes 
in the sinks, may have resulted in 
hazardous materials collecting in the 
septic tank. 

Budget Rent-a-Car maintains four USTs 
(Risk Site 13, Exhibit IV.21-1) at the 
north SASA. 

3. On-site Borrow Source Areas 

Six general areas near the Sea-Tac 
Airport and owned by the Port of Seattle 
have been targeted as potential on-site 
borrow sources for construction of a new 
parallel runway. The areas being 
considered (numbered . I  - 5, and 8) are 
shown in Exhibit lV.19-2. Each area 
was assessed to ascertain whether soils in 
any of the potential borrow source areas 
may be contaminated with substances 
that could have adverse effects. 

Sources of historical information 
reviewed for this abbreviated assessment 
included aerial photographs;H Polk City 
Directories;fil Cole Metropolitan 

Walker and Associates, Aerial Photographs dated 1936, 
1946,1960,1969,1977.1985, and 1992. Walker and 
Associates, Seaale, Washington. 
Polk City Directories dated 1954,1960,1976,1981, 
and 1987. S d l o  Library, University of Washington, 
Seattle. Washington. 
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Household Directories,w Kroll Maps, 
and local reportsll' Information from 
directories is somewhat limited as the 
Polk Company did not compile 
information for the Des Moines area, and 
the Cole Company did not begin 
compiling until 1969. 

Area 1 - Area 1 is a 1 10-acre site 
that formerly was a residential area. 
The area is bound by S. 216th Street; 
24th Avenue S.; 20th, 21st and 22nd 
Avenues S.; and S. 212th, 206th and 
202nd Streets. The area once was 
developed with residences and trailer 
parks, although most of those 
buildings were removed between 
1985 and 1992. Businesses operated 
within Area 1 that pose some threat 
of contamination include the 
following: Cleaner Carpets, 21420 S. 
21st Ave (1969); Import Motor 
Exchange, 2020 S. 216th St. (1979- 
89); Nursery, 2031 S. 216th St. 
(1979); SeaTac Auto, 21306 S. 22nd 
Ave (1989).u Other potential 
contaminant sources include any 
underground fuelsil storage tanks 
that may have been left in the area 
when it was cleared of residences. 

Area 2 - Area 2 comprises 
approximately 20 acres and is bound 
by S. 216th Street, S. 212th Street, 
the eastern property boundaries of 
properties located on the east side of 
15th Avenue S., and 18th Avenue S. 
The south one-third of the area is 
pasture, in the center of which is a 
vacant warehouselshed structure. In 
1979, the property was listed as the 
Legend Horse Center. A vacated 
single-family residence is located 
near the western boundary of Area 2, 
and an occupied building is near the 
northeast orowrtv boundaw.u1 No 
businesses'thit p&e a poteniial threat 
of contamination were identified in 
Area 2. The vacated residence may 
have had an underground fuel-oil 

l6' Cole Metropolitan Household Directories dated 1969, 
1979.1989.1991. Seaale Public Library, Seaale, 
Washington. 

u1 ~canlc-King County Depamnurt of Healh, 1985. 
Abandoned Londjll Study in King C o w .  

l8' Cole ~ c t r o ~ o l i t k  ~ousihold ~ i k t o r i i  dated 1969, 
1979,1989,1991. Seattle Public Library, Seanle, 
Washington. 
Prelimitmy Engineering St&. HNTB, 1994. 

storage tank that may have leaked, 
causing localized contamination. (. 
Area 3 - Area 3 is an approximately 
60-acre site, and is bound by S. 209th 
Street, S. 200th Street, the eastern 
property lines of properties on the 
east side of 16th Avenue S., and 18th 
Avenue S. Although once 
residentially developed, most of the 
residences were removed between 
1985 and 1992. An area near S. 
204th Street, on the west side of Des 
Moines Creek, appeared to be an 
active borrow pit in aerial 
photographs dated 1977. The pit 
appeared to have been abandoned in 
aerial photographs taken in 1985. No 
businesses that would be potential 
sources of contamination were 
identified in the area. The only 
potential risks identified stem from 
the possible presence of underground 
fuel-oil storage tanks that may have 
been associated with former 
residential structures. 

Area 4 - Area 4 comprises 
approximately 40 acres, and is bound 
by S. 200th Street, S. 196th Place, 
16th Avenue S., and 18th Avenue S. 
The area is on the north- and east- 

C 
facing sides of a low, wooded hill 
and was sparsely developed. No 
risks were identified for Area 4. 

Area 5 - Area 5 is an approximately 
60-acre site that is bound by S. 146th 
Street and S. 150th Street, SR 518, 
16th Avenue S., and 2 n d  and 24th 
Avenues S. The eastern portion of 
Area 5 was residentially developed 
until around 1974 when the houses 
were removed. Currently located on 
this site. are a remote transmitter 
antenna and equipment building, the 
North Approach Lighting System, 
and a landfill containing construction 
debris comprised of cement and 
asphalt-concrete. The landfill is also 
reported to contain 50,000 to 75,000 
cubic yards of petroleum- 
contaminated street sweepings with 
petroleum hydrocarbon 
concentrations ranging from 200 to 
1,100 ppm.u The only business 

1 

tP/ Preliminaty trgineering S I I I ~ .  HNIB. 1994. 
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listed in Area 5 is TF Sahli 
Construction. 

A few blocks to the north is the Tub 
LakeISunset Park site, which is listed 
by the Washington State Department 
of Ecology as a hazardous waste site. 
King County Public Works and King 
County Parks and Recreation both 
operate facilities at this site. Both 
facilities had leaking underground 
storage tanks that were removed. A 
now abandoned landfill is located on 
the Tub LakdSunset Park site near 
the southeast comer of the 
intersection of S. 140th Street and 
18th Avenue S. The landfill was 
used between 1941 and 1945 by the 
U.S. Navy as a dump site for bilge 
oiI.2' At least some of the oil has 
migrated into Tub Lake; the oil is 
reported to bubble to the surface of 
the lake h m  time to time.n This 
site is listed as Sunset Parkfbb Lake 
dump on the by the Washington State 
Depariment of Ecology. 
Contaminants confirmed to be 
present at this site include priority 
pollutant metals, PCBs, and 
petroleum hydrocarbons. According 
to Ecology, the current status of the 
site relative to the Model Toxics 
Control Act is that an independent 
remedial action is being conducted. 
This site has been ranked as Risk 
Level 3 by the Washington Ranking 
Model, where 1 indicates the greatest 
risk to human health and the 
environment and 5 indicates the 
lowest risk.a/ If groundwater 
migrates from the former landfill area 
toward Area 5, soils at or near the 
groundwater surface are likely to be 
contaminated with petroleum 
hydrocarbons and may not be 
suitable for use as fill. 

0 Area 8 - Area 8 comprises 55 acres 
and is bound by S. 154th Street, SR- 
518, 16th Avenue S., and 24th 
Avenue S. Area 8 has been used as a 
borrow area and for debris 

Washington State Department of Ecology Files 
reviewed November 3,1995 

7 2.2' Abondnned Lundflll Study in King County. Seattle- 
King County Department of Health, 1985. 

-2 2' confinned &d ~ u ~ e d  Contaminated Sites Repart. 
Washington State Department of Ecology, 1994. 

 disposal.^ This area would not be 
affected as material will not be 
excavated from this area. 

(3) FUTURE CONDITIONS 

The following summarize the future conditions . 
(A) Alternative 1 (Do Nothing) 

No hazardous substances impacts are 
expected as long as existing facilities are 
upgraded to accommodate increased aircraft 
owrations: he1  storage. distribution. and leak 
p;otection. systems ak modemihd; and 
provisions of the Spill Prevention Control 
and Countermeasures Plans (SPCCP) and the 
Pollution Prevention Plans (PPP) covering 
Port and tenant activities & ahhered t& 
Accidental releases, however, may occur 
even with these measures in place. Should an 
accidental release occur, it could result in 
negative environmental impacts. The Port 
would address any hazardous substances 
problems (includhg accidental releases) 
discovered in a timelv and avvrovriate 
manner. LUST and susGcted and wnfirmed 
contaminated sites located on the Airport are 
currently being evaluated and/or remediated. 

Aircraft operations are expected to increase 
by 30% between 1993 and 2020. It is 
reasonable to  assume that fuel use at the 
airport will increase by a comparable 
percentage, as is described .in Section 22 
"Energy Supply and Natural Resourcesn. 

Airport and aircraft maintenance operations 
and the associated use of hazardous materials 
are expected to increase at a level comparable 
to the increase in aircraft operations. 
Passenger enplanements are expected to 
increase by 49% by 2020. The use of 
hazardous materials associated with terminal 
activities would be expected to incrementally 
increase related to this increased level of 
passenger enplanements. 

Increased use of fuel and hazardous 
substances at the Airport will require greater 
storage capacity for these materials, more 
transport of hazardous materials to the 
Airport, and possibly generation of increased 
levels of hazardous waste requiring disposal. 
With the increase in fuel storage and 
refueling operations, airport and aircraft 
operations, and greater use of hazardous 

I 24 Pre!imimry Engineering Study, IINTB, 1994. 
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materials in the terminal, the potential for 
accidental releases of these substances 
increases, resulting in greater potential for 
adverse environmental impacts. 

(B) 'With Proiect" Alternatives 
{Alternative 2.3 and 4) 

Potential hazardous substances impacts 
during construction phases of all alternatives 
could include exposure of construction 
workers to contaminated soils durine 
excavation activities, release of hazardous 
substances durinr! UST removal and buildinr! 
demolition activzies associated with facili6 
relocations, and spills of construction related 
hazardous materials (e.g., fuels, lubricants, 
paints, and asphalts). 

Activities that may result in hazardous 
substances impacts related to runway 
construction would occur during Phase 1 
(1996-2000) under all "With Project" 
alternatives and would include relocation of 
the Weyerhaeuser Hangar and USTs, the 
ASR and associated UST, and the ILS Glide 
Slope h t e ~ a  and associated UST; and 
excavation of existing fill. 

Expansion of the main terminal and 
associated gates during Phase 1 under 
Alternative 2 would require relocation of the 
N.W. Airline Hanger to SASA. Expansion 
and construction during Phase 2 (2001-2005) 
under Alternative 2 would include relocation 
of the United Airlines Maintenance Facility 
and the Port of Seattle's Airport Maintenance 
Facility both north of the North Satellite, and 
the Delta Airlines Hangar, the NiW. Airlines 
USTs, and the Delta Airlines USTs all 
located south of the main terminal. 
Expansion and construction during Phase 3 
(2006-2010) under Alternative 2 would not 
occur in areas where hazardous materials are 
currently being stored or used. During Phase 
4 (2011-2015) under Alternative 2, the 
Alaska Airlines Maintenance Facility would 
be relocated. During Phase 5 (2016-2020) 
under Alternative 2, the ARFF would be 
displaced by North Satellite expansion. 

Hazardous substances impacts under 
Alternatives 3 and 4 would be similar to 
those that would occur under Alternative 2. 

(C) Preferred Alternative (Alternative 3) 

Potential hazardous substances impacts 
during construction phases of the Preferred 
Alternative could include exposure of 

construction workers to contaminated soils 
during excavation activities, release of 
hazardous substances during UST removal 
and building demolition activities associated 
with facility relocation, and spills of 
construction related hazardous materials 
(e.g., fuels, lubricants, paint, and asphalt). 

Activities that may result in hazardous 
substances impacts related to runway 
construction would occur during Phase 1 
(1996-2000) and would include relocation of 
the Weyerhaeuser Hangar and USTs, the 
ASR and associated UST, and the ILS Glide 
Slope Antenna and associated UST; and 
excavation of existing fill. Expansion of the 
main terminal and associated gates during 
Phase 1 would require relocation of the 
Northwest Airlines Hanger to SASA. 
Expansion and construction during Phase 2 
(2001-2005) would include relocation of the 
United Airlines Maintenance Facility and the 
Port of Seattle's Airport Maintenance 
Facility both north of the North Satellite, the 
Northwest Airlines USTs, and the Delta 
Airlines USTs all located south of the main 
terminal. During Phase 3 (2016-2020), the 
ARFF would be displaced by North Unit 
Terminal development. 

(4) CUMULATTVE IMF'ACTS 

Expected increase in airport use, development of 
Airport facilities, and urban development within 
surrounding communities would result in the 
increased use of hazardous materials and 
generation of greater amounts of hazardous 
wastes. Higher use would increase the likelihood 
of releases of these materials to the environment. 
Proper storage, use, and disposal procedures 
would reduce the probability of releases and thus 
minimize impacts on human health and the 
environment. 

(5) MITIGATION 

Construction-related actions involving hazardous 
substances that require specific management 
guidelines or mitigation include the transport, 
storage, and handling of fuels, lubricants, 
solvents, and paints used during construction; 
remediation of anticipated and unanticipated 
hazardous wastes encountered during 
construction activities; removal and disposal of 
asbestos-containing materials and PCB- 
containing electrical equipment from structures 
that would be demolished, excavation and 
removal of USTs and associated piping; and 
relocation of hazardous materials currently stored 
and used at aircraft maintenance, - airport 
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maintenance, airport rescue and fire fighting 
(ARFF), and other facilities that would be 
displaced or relocated as a result of airport 
development. 

Construction Best Management Practices (BMPs) 
would be implemented to control the release of 
hazardous materials used during the construction 
phase of the project. The Port of Seattle or their 
construction contractor would be required to 
develop procedures for transport, storage, and 
handling of hamrdous materials and prepare a 
Spill Prevention, Control, and Countermeasures 
Plan that would outline those procedures. A 
Construction Hazardous Waste Management and 
Contingency Plan would be developed to outline 
procedures for removal, storage, transportation, 
and disposal of known hazardous wastes such as 
contaminated soils, asbestos-containing materials, 
PCBcontaining electrical equipment, and used 
hamdous substances generated during 
construction. The contingency plan would cove; 
orocedures to be followed should a ~reviouslv 
bndiscovered hazardous waste site be'uneartheh 
during construction activities. The contingency 
plan should include the following elements: 

1. Immediately suspend all work in the area. 
2. Determine risk to human health and the 

environment. If material discovered appears 
to present an immediate risk to human health, 
or if risk is unknown, the area would be 
evacuated and cordoned off. 

3. Record all circumstances and actions taken. 
4. In consultation with appropriate local, state, 

and federal agencies, develop remedial 
measure to correct problem. 

All federal, state, and applicable local rules and 
guidelines concerning the removal and disposal 
of asbestoscontaining material and PCB- 
containing electrical equipment would be 
followed in conjunction with demolition of any 
structures as part of the proposed Master Plan 
Update. Structures to be demolished would be 
surveyed prior to demolition for hazardous 

materials including asbestoscontaining materials 
and PCB-containing electrical equipment. The 
contractor would remove or have removed, by 
certified asbestos workers, all asbestos- 
containing products located on the project site. 
All construction and demolition work in 
buildings possessing asbestoscontaining 
products is regulated by and would be consistent 
with the following: Puget Sound Air Pollution 
Control Agency (Regulation III, Article 4), 
Washington Industrial Safety and Health Act 
(WAC 296-62.077 and WAC 296-65), 
Occupational Safety and Health Administration 
(29 CFR 1910), and U.S. Environmental 
Protection Agency (40 CFR 61, Subpart M). 

Removal of PCB-containing electrical equipment 
would be conducted by using proper procedures 
as outlined in 40 CFR 761 and WAC 173-303. 
UST removal would be conducted according to 
proper procedures as outlined in WAC 173-360. 
Plans and procedures would be developed for the 
safe relocation of hazardous materials currently 
stored and used in existing maintenance facilities 
that would be relocated as part of the project. 
Obsolete hazardous materials would be disposed 
of according to prescribed regulations governing 
the transport and disposal of such substances. 

Regular on-site inspections by appropriate 
regulatory agency personnel during all phases of 
construction would ensure conformance with all 
applicable local, state, and federal rules and 
guidelines. 

The risk of operational impacts resulting from 
releases of hazardous substances would be 
minimized once existing facilities are upgraded to 
accommodate increased aircraft operations; fuel 
storage, distribution, and leak protection systems 
are modemized; and provisions of the Spill 
Prevention Control and Countermeasures Plans 
(SPCCP) and the Pollution Prevention Plans 
(PPP) covering POS and tenant activities are 
strictly implemented. 
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TABLE IV.21-1 
SEA-TAC AIRPORT RISK SITES 

& 
Furnace Doctors 
Chevron USA SS 943 12 
Nick Raffo Garbage 
Willie's Texaco 
AFP Partners 
Sea-Tac Dibu t ion  Ccntcr 
Fuel Farms 
Lee's Sanitation 
Sea-Tac Airport 
Highlie School District 
Unocal Station 
Weyerhacuscr 
Airborne Freight Corp. 
BP 03142 
Budget Rent-a-Car 
Exxon Station #7-3287 
Quick Stop Tune Lube 
Sea Tac Gull #263 
ThtSty Rent-aCar 
Budget Rent-a-Car 
Burien Fuel 
Chevron 92259 
Delta Airlines 
Manion In Flite Services 
Sea-Tac Alaska Air Hangar Bldg 
Highline Water District Equip Yard 
Minchew Property 
Nonhwest Airlines, Inc 
SAFECO Environmental 
Sunset ParkTub Lake 
TcxacoSS632321419 
Dollar Rent-a-Car 
The Southland Corp. 
Unocal Station #4871 
Airport Drayage Co. 
ASRD Sea-Tac International Airport 
Container Freight Transport 
Milne Truck Lines 
Sea-Tac Dibu t ion  Center 
Federal Aviation Adminimation 
Flt OpdAdmin. Training Center 
Golf Management, Inc. 
Budget Rent-a-Car 
Ray's Auto Sales 
Scoccolo Construction Inc. 
US. Postal Service 
Seaale Marrioa Hotel 
RTRD Sea-Tac International Airport 
Sea-Tadllnited Fuel Farm 
Sea-TadContinental Fuel Farm 
Sea-TaJPan Am Fuel Farm 

Address 
1037 S. 156th Way 
15804 Des Moines Drive 
15424 Des Moines Way 
15939 Des Moines Way 
1900 S. 146th S t  
1900 S. 146th S t  
Sea-TX Airport 
849 164th 
Sea-Tac Airport 
178108th 
18201 Des Moincs Way 
West Sea-Tac 
2580 S. 166th S t  
2841 S. 188th 
2806 S. 188th 
2841 S. 188th 
18820 Pacific Highway S. 
18812 Pacific Highway S. 
18836 Pacific Highway S. 
17808 Pacific Highway S. 
14260 Des Moines Memorial Dr. S. 
18514 Pacific Highway S. 
18753 28th Ave. S. 
18850 28th Ave. S. 
18650 Alaska Service Rd. 
19800 28th Ave. S. ' 

3025 150th S. 
Sea-Tac International Airport 
2212 S. 144th 
S 136th& 18th Ave S. 
17010 Pacific Highway S. 
17600 Pacific Highway S. 
3123 S. 176th 
17606 Pacific Highway S. 
1 62 15 Air Cargo Rd. 
47°2T07"N, ll018'51"W 
14221 20th Ave. S. 
14221 S. 20th 
2201 S. 142nd 
19415 Pacific Highway S. 
2651 S. 192nd S t  
2401 S. 192nd St. 
19030 28th Ave. S. 
19059 Pacific Highway S. 
2825 S. 154th 
16601 Air Cargo Rd. 
3201 South 176th 
47' 2 1  07" N, l lo 18' 16" W 
Sea-Tac International Airport 
176th S t  Airport Serv. Rd. 
Sea-Tac International Airport 

List - 
ERNS 
UST, RCRA-TSD 
UST 
LUST 
SCL 
UST 
SCL 
UST 
SCL 
LUST 
LUST 
UST 
LUST, UST 
LUST, SmGen 
LUST, UST 
LUST, UST 
LUST, UST 
UST 
UST, SmGcn 
LUST, UST, Sm Gen 
LUST 
LUST, US?, SmGen 
LUST, UST 
LUST, UST 
LUST, UST 
LUST 
SCL 
LUST 
CERCLIS. LgGen 
SPL 
LUST, UST, SrnGen 
UST 
UST 
LUST, UST 
UST 
UST 
UST 
UST 
UST 
UST 
UST 
UST 
SmGen, USf 
UST 
UST 
UST 
UST, Sm Gen 
UST 
SCL 
SCL 
SCL 

Source: Vista Environmental Information, 1994. 
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Table IV.21-2 (Page 1 of 2) 
SEA-TAC AIRPORT RISK SITES REPORTED 

CONTAMINANTS AND COMPOUNDS 

Site - Confirmed C o m ~ o n n d s  Suswcted Comrtounds 

Furnace Doctors 
Chevron USA SS 94312 
Nick Raffo Garbage 
Willies Texaco 
AFP Partners 

Sea-Tac Dimbution Center 
Fuel Farms 
Lee's Sanitation 
Sea-Tac A i i r t  

Highline School District 
UNOCAL Station 
Weyerhaeuser 
Airbome Expms 
A i i m e  Frkight Cmp. 
BP 03 142 
Budget Rent-a- 
Exxon Station #7-3287 
Quick Stop Tune Lube 
Sea Tac Gull #263 
Thrifty Rent-aCar 
Budget Rent-a-Car 
Burien Fuel 
Chevron 92259 
Delta Airlines 
Mam'ott In nite Services 
Sea-Tac Alaska Air Hangar Bldg. 
Highline Water Disbict Equip. Yard 
Minchew Property 

S e a - T a m  Airlines Fuel Farm 

SAFECO Environmental (SAFECO 
Solvent Treatment, Inc.) 
Sunset ParkITub Lake 

Texaco SS 632321419 

Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 

Petroleum Products 
Petroleum Products 
Petroleum Products 
Halogenated Organic Compounds, 
Petroleum Products, Non- 
Halogenated Solvents 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Pekoleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 

Petroleum Products. Non- 
Halogenated Solvents 
not reported 

EPA Priority Pollutant Metals, 
Petroleum Products, Non- 
Halogenated Solvents, PAH 
Petroleum Products 

Dollar Rent-a-Car Petroleum Products 
The Southland Corp. Petroleum Products 
UNOCAL Station #4871 Petroleum Products 
Airport Drayage Co. Petroleum Products 
ASRD Sea-Tac International A i r 1  Petroleum Products 

Halogenated Organic Compounds, 
EPA Priority Pollutants Metals, 
Non-Halogenated Solvents 

EPA Priority Pollutants. PCBs 

Halogenated Organic Compounds, 
EPA Priority Pollutant Metals, 
Metals-Other, Non-Halogenated 
Solvents 

Halogenated Organic Compounds 
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Table IV.21-2 (Page 2 of 2) 
SEA-TAC AIRPORT RISK SITES REPORTED 

CONTAMINANTS AND COiMPOUNDS 

Site - Confirmed C o m ~ o u n d s  Suspected Compounds 

Container Freight Transport 
Milne Truck L i e s  
Sea-Tac Distribution Center 
Federal Aviation Administration 
Flt OpslAdmin. Training Center 
Golf Management, Inc. 
Budget Rent-a-Car 
Rays Auto Sales 

Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 
Petroleum Products 

Scoccolo Construction. Inc. Petroleum Products 
US. Postal Service Petroleum Products 
Seattle Marriott Hotel Petroleum Products 
RTRD Sea-Tac International Airport Petroleum Products 
Sea-TadContinental Fuel Farm Petroleum Products, Non- 

Halogenated Solvents 
Sea-Taflan Am Fuel Farm Petroleum Products, Non- 

Halogenated Solvents 

Contaminants Leeend 

Petroleum Products - Crude oil and any &action thereof. Each of these materials may consist of a number of specific 
chemical compounds. Examples are gasoline, diesel he4 mineral oil. 

Halogenated Organic Compounds - Organic compounds, typically solvents, with one or more of the halogens (e.g., 
chlorine, bromine, fluorine) incorporated into their sbucture. Examples are: carbon tetrachloride, chloroform, and vinyl 
acetate 
EPA Priority Pollutants Metals - Metals included in EPA's priority pollutant compounds list Examples are: antimony, 
arsenic, beryllium, cadmium, chromium, copper, cyanide, lead, mercury, nickel, selenium, silver, thallium, and zinc. 

Non-Halogenated Solvents - Organic solvents, typically volatile and semi-volatile, not containing any halogens. 
Examples are: acrolein, benzene, toluene, and acetone. 

PCBs - Polychlorinated Biphenyls: A specific "familyn of aromatic chlorinated organic compounds, often referred to as 
"AROCLOR" 

Metals-Other - Other non-priority pollutant metals. Examples are: aluminum, barium, cobalt, iron, manganese, and tin. 

PAH - Polynuclear Aromatic Hydrocarbons: Hydrocarbons composed of two or more benzene rings. Examples are: 
Benzo-Fluoranthene, Chrysene, Anthracene, and Acenapthene. 

Source: Department of Ecology-Toxics Cleanup Program Site Information System Confumed and Suspected 
Contaminated Sites. Washington State Department of Ecology, November 13, 1995. 
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TABLE IV.21-3 
PORT OF SEATTLE HAZARDOUS STORAGE 

Locatio~(Map ID) &' Storaee Vessel T m e  w Capacity Material 
Fire Depamnent (I) UST 4,000 gallon Diesel 

UST 4,000 gallon Gasoline 
AST 4.000 gallon Diesel 
AST 2,500 gallon Fud Oil 

Container 30 - l gallon A n t i b  
Drum 4 - 55 gallon Motor Oil - Waste Diesel 
% 2 5 ~ g ~ l o n  Waste Oil ...- " --.- - 

Auto Shop (2) UST 2 - 8,000 gallon Diesel 
UST 4,000 gallon Gasoline 
AST 250 gallon Motor Oil 
AST 50 gallon Waste Antifreeze 

-.--.- '%L-"...".. 2J_o-E?!!p_n Antifreeze 
Paint Shop (2) Container 300 to 400 - 5 gallon Oils, Enamels, Solvent 

..-..... Container -- -- 3-?..E!!- Spen~%nn~hinncr 
Maintenance Building Yard (2) AST 20,000 gallon UCAR Runway Deicing 

Fluid (ethylene glycoVuna) 
AST 10,000 gallon Potassium Acetate 
AST 22,000 gallon Potassium Acetate 

Tanker Tmcks 2-5000 gallon Liquid Urea (winter only) 
Tanker Truck 4,000 gallon. Liquid Urea (winter only) 

AST 2,000 gallon Diesel 
Drum 5 to 10 - 55 gallon Cleaning Solvent, Bulk Oil. 

Asphalt Emulsion, Waste 
Gasoline (reused in 2cycle 
engines), Waste Antifreeze 

-7 
(to be mycled) 

Container 4 to 8 - 20 aallons Waste Solvents (to be 
.J 

- 
- --- recycled) 
Supplyhading Dock (3) AST 3,500 gallon Urea 

UST 2,000 gallon Diesel 
UST 2,000 gallon Diesel 
Drum 3 to 5 - 55 gallon Hydraulic Fluid 
UST 1,000gallon . Diesel .... 

Boiler Rrn & Cooling Twrs (3) UST 20,000 gallon Bunker C 
UST 20,000 gallon Bunker C 
Drum 4to lo-55gallon Sodium Molybdatc, Sodium 

- -....-.- Hydr0roj.e 
conveyor ship (4) Drum 2 to 4 - 55 gallon in each area Gear Box Oil 
Engineering YardlBuilding (5) D m  4 to 6 - 55 gallon Transformer Fluid (mineral 
- ..... oil) 
Contractor Staging Areas (6) Drum 4 to 6 - 55 gallon Herbicides, Paints, Concrete 

-..... - Additives 
Tnalment Plant (7) AST 250 gallon Diesel 

AST 300 gallon Liquid Alum 
AST 15,000 gallon Recovered Fuel from 

-.- ..-.. L=gOON_-  
Hazardous Materials Storage A m  Drums Containm, and various various 

id Storage locations shorn on Exhibit N.21-2. 
bf UST=undewound storage tank, AST=above-ground storage tank 

Source: Seanle-Tacoma International Airport Spill Prevention Control and Countermeasure PIan (Draj)), Port of 
Seattle, 1995 
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TABLE IV.21-4 

MATERIALS STORED IN THE HAZARDOUS MATERIALS STORAGE AREA 

Oil and water from an elevator shaft 
Roof patch compound 
Recovered solvent 
Contaminated dirt from AOA drains 
Absorbal 
Weathered oil booms from 
Des Moines Creek 
Transformer oil 
Fire foam 
Penetrating seal #207 
Ben).man Chem-Dip 

Klwrkleen Plant Cleaner 
Phosphorus pentoxide 
Filter media 

2drums 
ldrum 
4drums 
Sdnuns 
ldrum 
9drums 

1 gallon 
ldrum 
1 container 
l container 

l container 
1 container 
ldrum 

Domino Amjet print ink 1 container 
Freon l container 
Electrical insulating compound ldrum 
Usedexpired Chlorinol 1 container 
West Bryte wax l container 
Hydro Chern 381L l container 
Ice blast waste ldnun 
Ammonium hydroxide 1 container 
Nitric acid 1 container 
Bulk from spray cans ldnun 
Fire depariment confication 3 boxes 

(mace, film remover, smoke, etc.) 
Household hazardous waste 2dnuns 
PCB cleanup ldrum 
Oil & Freon 2drums 

Source: Port of Seortle's Sea-Tac Airport Fuel and Hazardour Subsfmes Spill Plan Draft, 11/17/94 
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3 CHAPTER IV, SECl'ION 22 

ENERGY SUPPLY AND NATURAL RESOURCES 

Energy in the form of electricity, natural gas, 
aviation fuel, diesel fuel, and gasoline is 
consumed through the operation of the airport 
facilities, aircraft, and attendant equipment. 
Increasing demand for the Airports services, as 
indicated by the increase in the forecast future 
activity levels, would place an ever increasing 
demand on the sources of energy at the Airport. 
The proposed Master Plan Update "With 
Project" alternatives would increase total energy 
usage by seven to nine percent in comparison to 
the Do-Nothing. All suppliers of these natural 
resources have indicated the capability of 
serving the increased demand. 

The following sections summarize the impacts 
of alternatives on various energy sources and 
natural resources. 

3 (1) ENERGY REOUTRED TO OPERATE 
AIRPORT FACILITIES 

Energy demands resulting from the operation of 
airport facilities are met through the 
consumption of both electricity and natural gas. 
Electricity is the primary source of energy used 
for lighting and cooling of the airport facilities, 
including the terminal building. On the airfield, 
electricity is used for runway and taxiway 
lighting, and to power the various navigational 
systems. 

Natural gas is used primarily to provide heat, 
steam, and hot water to the airport facilities. 
The boilers in the Airports main heating plant 
use natural gas as their primary energy source.ll 
Historically, the alternate energy source has 
been used less than te3 days a year, and in 1993 
no firel oil was used. Because of the limited 
use of fuel oil, only electricity and natural gas 

Fuel oil is used as a backup energy soum when the 
natural gas supply is interrupted. 

2' Mr. Gordan Florence, Chief Op&g and 
Maintenance Engineer. Port of Seattle, May and 
August, 1991. 

were analyzed as existing and future sources of 
energy for Airport facilities. 

(A) Existinv Usage 

Based on utility bills and data provided by 
suppliers, Airport facilities consumed 
approximately 604 Billion British Thermal 
Units (BBTU) of energy in 1993. The 
energy consumption was distributed as 
follows: 

Electricity - 119,032,935 Kwhy (406 
B B W  
Natural Gas - 1,984,915 them& (198 
B B W  

Electrical service is provided by Puget 
Sound Power and Light Company to the 
various portions of the Airport. Sources of 
electrical consumption include the airfield 
lighting and navigational aides, the 
passenger terminal and concourses, Port of 
Seattle offices, and various airport tenants. 
According to data received fiom the Port of 
Seattle, airfield lighting and navigational 
aides account for approximately two percent 
of the Airports. annual electrical 
consumption.y The remainder of the annual 
electrical consumption can be attributed to 
the operation of the passenger terminal and 
concourses, and airport tenant facilities. 

Natural gas is supplied by Washington 
Natural Gas. . The Airport's natural gas 
supply is interruptible, which means that 
Washington Natural Gas can temporarily 
suspend delivery of natural gas to Sea-Tac 
during peak demand periods. These peak 

1' Mr. J e a e  Go. Senior Technical Specialist - Electric, 
Port of Seattle Depamnmt Mr. Gordan Florence, 
Chief Operating and Maintenance Enginm, Port of 
Seattle Department of Aviation, May, June, and 
August, 1591. 
Mr. Paul Riley, Supervisor Gas Measurement 
Division, Washington Natural Gas, May, 1991. 

5' Mr. Jesse Go, Senior Technical Specialist - Electric, 
Port of Seattle Deparimmt of Aviation, Telephone 
Conversation and Comspandenee, June, 1991. 
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periods typically occur in the winter during 
extended periods of unusually cold 
temperatures. During these periods a fuel 
oil backup system is used to fuel the boilers. 
As stated previously, this is seldom 
necessary and in fact did not occur at all in 
1993. Historically, the backup system has 
not been used more than four weeks during 
a given winter, and no more than ten or 
twelve days consecutively$' 

Sea-Tac's electrical usage represents about 
seven tenths of one percent of the total 
amount of electricity supplied by Puget 
Sound Power and Light Co. Airport 
facilities are, however, one of Puget Sound 
Power and Light's top ten individual high 
voltage electricity accounts.n The 1.9 
million therms of natural gas consumed by 
Airport facilities in 1993 accounts for a 
little more than 0.2 percent of the annual 
them production of the Washington Natural 
Gas Company.u The Airport's natural gas 
account is one of the 30 largest single 
accounts for Washington Natural Gas. 
However, the usage of electricity and 
natural gas by airport facilities represent a 
small percentage of the individual utilities 
overall production. 

(B) Future Usage 

, Energy required to operate airport facilities 
would increase in the future. Sea-Tac 
A i i r t  is - anticipated to experience 
increased enplanement levels either with or 
without development, and the increased 
enplanement levels would result in an 
increased energy demand. Airport 
improvements would increase the amount of 
building space requiring heating, cooling, 
and lighting, the provision of which would 
cause a corresponding increase in energy 
consumption. The following sections 
summarize the impacts of both the Do- 
Nothing and "With Project" alternatives. 

u Mr. Gordan Florence, Chief Operating and 
Maintenance Engineer, Port of Seattle Department of 
Aviation, Telephone Conversation, May and August, 
1991. 

1 Ms. Diane Olsen, Account Representative, &et 
Sound Power and Light Co., Telephone Conversation, 
August, 1991. Data based on June, 1994. 
Mr. Paul Riley, Supervisor Gas Measurement 
Division, Washington Natural Gas, Correspondence, 
May, 1994. 

1. Alternative 1 CDo-Nothind 

The amount of energy consumed at Sea- 
Tac would not increase noticeably ' 

without development of new facilities to 
serve the increasing passenger demand. 
However, the increasing enplanement 
levels forecast for the Airport are likely 
to lead to a small increase in the amount 
of electrical consumption at the Airport. 
Based on a ratio of existing 
enplanements to electrical usage, the 
following future usage was determined. 

Alternative 1 (Do-Nothing) 
Electrical Consum~tion 

Year - @Won Kwh) 
1993 119 
2000 128 
2010 138 
2020 147 

As shown above, without additional 
development, electrical consumption 
levels are expected to reach 147 million . 
Kwh by 2020, a 24 percent increase 
from current levels. 

r 
2. YWith Proiectn (Alternatives 2 

Throueh 4) 

The Master Plan Update "With Project" 
alternatives would result in an increased 
level of energy consumption. Future 
energy demand levels were developed 
based on a proportion of existing 
facility square footage to existing 
consumption levels. Use of this 
methodology assumes that a linear 
relationship exists between facility size 
(primarily terminal and concourse 
space) and energy consumption. The 
increased electrical consynption due to 
development of the new parallel runway 
and associated taxiways have been 
developed based on proportion of 
existing to future airfield lighting 
requirements. 

Each Master Plan Update "With 
Project" alternative would result in 
differing amounts of terminal and 
concourse space development. 

Alternative 2 - North Unit Terminal - Develo~rnent of the new I 
~~ -~~ 

dependent ba l l e l  A w a y  and 
taxiways by the year 2020 can be C 
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expected to increase electrical 
consumption of the airfield by 
approximately 1.96 million kilowatt 
hours over the Do-Nothing 
alternative. Airport terminal, 
concourse and cargo development 
under Alternative 2 would increase 
building space at the Airport by 
approximately 2.6 million square 
feet by the year 2020. This 
additional space would result in an 
increase in electrical consumption 
of approximately 93 million 
kilowatt hours over the Do-Nothing 
alternative. Total electrical 
consumption with this alternative 
would increase approximately 95 
million kilowatt hours or 65 percent 
over the &Nothing alternative. 

Development of the new parallel 
runway would not impact natural 
gas consumption at the Airport. 
However, heating requirements for 
the additional building space would 
increase natural gas consumption by 
1.7 million therms over the 2020 
Do-Nothing alternative, an increase 
of approximately 87 percent. 

Alternative 3 - Central Terminal - 
Development of the new runway ' 

would result in the same increase in 
electrical consumption as 
Alternative 2. The additional 
building space would result in 
increased electrical consumption of 
approximately 94 million kilowatt 
hours o v a  the Do-Nothing 
alternative in 2020. Total electrical 
consumption in 2020 would 
increase by approximately 97 
million kilowatt hours or 
approximately 65 percent over the 
2020 Do-Nothing alternative. 

The heating requirements for the 
additional building space mrould 
increase natural gas consumption by 
approximately 1.8 million therms 
over the 2020 Do-Nothing 
alternative, an 88 percent increase. 

Alternative 4 - South Unit Terminal - Development of the new runway 
would result in the same increase in 
electrical consumption as 
Alternative 2. This alternative 
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includes the greatest increase in 
building square footage, terminal 
and concourse, other expansions 
would add approximately 3.0 
million square feet of building space 
to the existing facilities. The 
additional building space would 
result in an increase in electrical 
consumption of approximately 1 I0 
million kilowatt hours over the Do- 
Nothing alternative in 2020. Total 
electrical consumption in 2020 
would increase by approximately 
112 million kilowatt hours or 
approximately 76 percent over the 
2020 Do-Nothing alternative. 

The additional building space 
associated with this alternative 
would increase natural gas 
consumption by approximately 2.1 
million therms over the 2020 Do- 
Nothing alternative, a 107 percent 
increase. 

3. Preferred Alternative 
/Alternative 3) 

The Preferred Alternative would result 
in an increased level of energy 
consumption. Development of the 
proposed new runway would result in 
the same increase in electrical 
consumption by 1.96 million kilowatt 
hours over the Do-Nothing alternative. 
The additional building space would 
result in increased electrical 
consumption of about 94 million 
kilowatt hours over the Do-Nothing 
alternative in 2020. Total electrical 
consumption in 2020 would increase by 
approximately 97 million kilowatt hours 
or approximately 65 percent over the 
2020 Do-Nothing alternative. The 
heating requirements for the additional 
building space would increase natural 
gas consumption by approximately 1.8 
million therms over the 2020 Do- 
Nothing alternative, an 88 percent 
increase. 

Sufficient capacity exists in the existing utility 
supply network to accommodate the increased 
e&& consumption by airport facilities, with or 
without additional airport development. 
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(2) ENERGY REQUIRED TO OPERATE 
AIRCRAFT 

The amount of energy consumed by aircraft 
operating at the A i v r t  is dependent on two 
operational characteristics: 

The aircraft fleet mix (i.e., the numbers 
and types of aircraft in use at the 
Airport.) 

0 The length of time the aircraft operates 
in the airport environment. 

The time that an aircraft is in operation at an 
airport is referred to as the landing and takeoff 
(LTO) cycle. An LTO cycle encompasses the 
time from which an aircraft descends on final 
approach to an airport, through the ground taxi 
and delay time both to and from the terminal, 
until it climbs out from an airport on departure. 
The LTO cycle consists of four distinct modes: 

Approach 

Taxi-Idle 

Takeoff 

As the consumption of fuel varies substantially 
according to aircraft operating modes, the 
average time an aircraft spends in each mode 
must be identified. In addition, the time in 
mode for both the approach and climbout phases 
is dependent on a determination of the mixing 
altitude for the Seattle Area The mixing 
altitude in the Seattle area is 626 meters (2,054 
feet) for a winter morning with no 
precipitation.y Thus, the standard LTO cycle 
time in mode for the approach and climbout 
phases were adjusted based on a ratio of the 
Seattle mixing height to the standard mixing 
height of 914 meters. The time in mode for the 
takeoff phase was taken directly from AP-4w 
for each aircraft type category. AP-42 also 
provides an average taxi-idle time for typical 
airports. However, due to the uniqueness of 
Sea-Tack poor weather operating constraints, 
specific taxi-idle times were calculated. 

9' U.S. Envuonmental Protection Agency Document AP- 
101, ' iehrs. Wind Soeedr and Potential For 
mm%Ilution Throuehout the Contisou$ 
United States Table B-I, Pg. 110. 
Cornoilation of Air Pollutant Emlsslon Fac . . 

t QLG 
Volume 11: Mobile Sou= AP-42, U.S. 
Environmental Protection Agency. September, 1985. 

The amount of fuel consumed at the Airport 
during each phase of the LTO cycle, for each 
type of aircraft using the Aiirt, was estimated 
using the methodology presented in AP-42. 
This methodology estimates the amount of 
aviation fuel consumed by each of the aircraft 
types during each phase of the LTO cycle. This 
quantification does not represent total flight 
consumption. The fuel consumption calculated 
from the LTO cycles represent the amount of 
fuel consumed by an aircraft while it is in the 
airport environs, and does not include the fuel 
consumed while the aircrafi is en-route between 
the departure airport and Sea-Tac or Sea-Tac 
and the destination airport. 

(A) Existing Usage 

In 1994, operations at Sea-Tac resulted in 
approximately 26.7 million gallons of fuel 
being consumed d u ~ g  the various phases 
of the LTO cycle. Approximately 394.2 
million gallons of Jet A fuel were dispensed 
at the Airport in 1993.u 

The Olympic Pipeline Company is the 
supplier of Jet A fuel at the Airport and is 
responsible for the Airports main fuel farm 
and distribution system. The Airport's fuel 
farm is composed of eight above ground 
tanks with a combined capacity of 574,000 
barrels (24,108,000 gallons). Four of the 

C 
tanks have a 55,000 barrel capacity, two 
have 80,000 barrel capacity, and two have 
97,000 barrel capacity. These tanks are 
refilled via direct connection to the pipeline. 
Aircraft are fueled in one of two ways, 
hydrant fueling or by way of a fuel tanker 
truck. Delta, United, and Northwest 
Airlines each maintain hydrant fueling 
systems that provide fuel directly to the 
aircraft apron via a pipeline. Each of these 
systems have an intermediate storage area 
fed from the main tank farm. The remainder 
of the airlines are fueled directly from a 
fleet of fuel trucks operated by the 
individual airlines, Signature Flight Support, 
or Aircraft Services International 1nc.U 
The fuel trucks are all filled at a common 
truck rack located adjacent to the general 
aviation apron. 

Mr. David Johnson, Accounting Department, 
Olympic Pipeline Compauy, Correspondence, June, 
1994. / 

k.  my Green, Sea-Tac Terminal, Olympic Pipeline 
Company, Telephone Conversation, April, 1994. c .  

Chapter lV - IV.22-4 - 
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However, the Port of Seattle is currently 
preparing an Aircraft Fuel System Study,U 
which considers various options in the way 
aviation fuel is stored and distributed at 
Sea-Tac. The focus of the current on-going 
study is to consider eliminating 
approximately 28 existing underground 
storage tanks located primarily at three on- 
airport locations (Delta, United, and 
Northwest facilities) and centralizing 
storage and distribution services via the 
Olympic Pipeline Company. New storage 
capacity would be added to replace that lost 
with removal of the underground storage 
tanks. Such storage capacity would be 
added within the existing Airport storage 
area; new added capacity may also be 
considered within this area. Distribution 
through a . hydrant system is being 
considered. Overall, the effect of these 
changes would be to eliminate all of the 
remote aviation fuel storage facilities, to 
reduce the number of truck fillinghefilling 
trips, and to provide direct availability 
through the hydrant system to the aircraft in 
the terminal area. Upon selection of a fmal 
fueling system plan, the Port of Seattle 
would comply with any necessary NEPA 
requirements. 

We takeoff, climbout, and approach phases 
of the LTO cycle are not expected to change 
from existing levels in the fixture. The taxi- 
idle phase however would vary in the future 
for the Do-Nothing, as well as the "With 
Project" alternatives. Increased activity 
levels would result in an increase in delay, 
while the "With Projectn alternatives would 
result in different taxi times as well as a 
reduction in delay. 

1. Alternative 1 IDo-Not- 

Based on forecast aviation demand. 
aircraft fuel consumption was estimated 
for the Do-Nothing alternative at each 
of the future activity levels. Using the 
LTO cycle methodology previously 

Working Paper B Draft Repart Forrcasting Phase: 
Aircraft Fuel System Study. Scatlle-Tacoma 
lntcmational Airporf Prepared for Port of Seanle, and 
Airline Fuel Committee, Prepared by Argus 
Engineering, Planning, Management). 

described, the following f u k  Do- 
Nothing aircraft fuel consumption levels 
were calculated: 

Alternative I (Do-Nothing) 
Aircraft Fuel Consumption 

xex 
1994 26.7 
2000 28.6 
2010 35.7 
2020 46.0 

As shown, aircraft energy consumption 
is expected to grow from 26.7 million 
gallons in 1994 to 46 million gallons in 
2020, a 72 percent increase over 
existing levels. . 

As stated previously, fuel consumption 
estimated by the LTO cycle 
methodology does not represent the 
total amount of fuel dispensed at the 
airport because it does not account for 
fuel consumption during the en-route 
phase of a flight. The Airport's current 
fuel system has a capacity of 
24,108,000 gallons. To estimate the 
future amount of fuel dispensed, the 
397,000,000 gallons of fuel dispensed in 
1994 was increased in direct proportion 
to the increased LTO cycle fuel 
consumption for each activity level. 
The annual amount of fuel dispensed 
and the estimated re-supply period, 
based on complete discharge of the 
system, are summarized below: 

Annual Fuel Maximum 
Dispensed . . Re-Supply 
~lllon Gallpnrl 

1994 397.1 222 
2000 424.6 20.7 
2010 529.7 16.6 
2020 683.1 12.9 

As shown above, increased activity 
levels would increase the annual amount 
of fuel dispensed by approximately 286 
million gallons from current levels, 
which reduces the maximum re-supply 
period by approximately nine days. 
Generally, the supply of Jet A fuel at the 
Airport is replenished on a weekly 
basis. Olympic Pipeline company uses 

Chapter N - IV.22-5 - 
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historical data to schedule delivery of 
Jet A fuel to the ~ i r ~ o r t . u /  

2. "With Proiect" Alternatives 
(Alternatives 2.3 and 4) 

Changes in the length of the taxi-idle 
phase of the LTO cycle account for the 
changes in fuel consumption between 
the Do-Nothing and "With Projectn 
alternatives for each of the future 
activity levels. Each of the proposed 
alternatives would result in changes in 
the layout of the aircraft parking 
positions resulting in variations in the 
taxi times associated with each 
alternative. 

0 Alternative 2 - Central Terminal - 
By 2020, increasing demand levels 
would result in greater delay times 
and an increase in taxitidle time 
over 1994 levels. The proposed 
improvements associated with this 
alternative are anticipated to reduce 
aircraft fuel consumption during the 
LTO cycle by approximately 
100,000 gallons, or two tenths of 
one percent, annually, by the year 
2020, as compared to the Do- 
Nothing alternative. 

Alternative 3 - North Unit Terminal - Bv 2020. increasine demand ~-. -~ ~. - ~ -  

levels would result in g;ater delay 
times and an increase in taxilidle 
time over 1994 levels. The 
proposed improvements associated 
with this alternative are anticipated 
to reduce aircraft fuel consum$on 
during the LTO cycle by 
approximately 200,000 gallons, or 
four tenths of one percent, annually, 
by the year 2020, as compared to 
the Do-Nothing alternative. Table 
IV.22-1 summarizes the annual fuel 
consumption calculated fiom the 
LTO cycles, the corresponding 
amount of fuel dispensed annually, 
and the maximum re-supply period 
for both the Do-Nothing and "With 
Projectn alternatives. 

Alternative 4 - South Unit Terminal 
- By 2020, increasing demand 

Mr. Tracy Green, Sea-Tac Terminal. Olympic Pipeline 
Company, Telephone Conversation, April, 1994. 

levels would result in greater delay 
times add an increase in taxilidle 
time over 1994 levels. The . 
proposed improvements associated 
with this alternative are anticipated 
to increase aircraft fuel 
consumption during the LTO cycle 
by approximately 100,000 gallons, 
or two tenths of one percent, 
annually, by the year 2020, as 
compared to the Do-Nothing 
alternative. 

As can be seen fiom the previously 
presented data, for a given activity level, 
development of the various "With 
Project" alternatives does not have a 
significant impact on fuel consumption 
levels as compared to the "Do-Nothing" 
alternative. The primary reason that the 
proposed "With Project" alternatives do 
not result in a significant change in fuel 
consumption is that although the 
development of the new runway causes . 
a reduction in the delay values included 
in the taxi-idle phase of the LTO cycle, 
this reduction is offset by the additional 
taxi times that result from the various 
facility developments, and the 
additional time required to taxi to the 
new runway. 

C 
The amount of fuel required by the 2020 
activity level, regardless of development 
option, would result in a reduction of 
approximately 8 days in the maximum 
re-supply period of the Airports fuel 
storage facility. However, the current 
storage facility would still be capable of 
maintaining approximately a 13 day 
supply of fuel. 

3. Preferred Alternative 
(Alternative 3) 

Changes in the length of the taxi-idle 
phase of the LTO cycle account for the 
changes fuel consumption between the 
Do-Nothing and Preferred Altcrnative. 
The proposed improvements associated 
with this alternative are anticipated to 
reduce aircraft fuel consumption during 
the LTO cycle by approximately 
200,000 gallons, or four tenths of one 
percent, annually, by the year 2020, as 
compared to the Do-Nothing alternative. 

/' 
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(3) ENERGY REQUIRED TO OPERATE 
GROUND SERVICE EOUWMENT 

Ground service vehicles (GSE) operate in the 
terminal gate areas to fuel, tow, load, and unload 
aircraft and otherwise prepare aircraft for 
departure. The types of equipment used, and the 
length of time they are in use, varies by aircraft 
type. Different tenants and airlines may use 
different types and quantities of service vehicles 
to service similar a i d  types. As a general 
rule however, the larger aircraft types such as 
the Boeing 747 and MD 11 have longer ground 
times and service vehicle operation times than 
do the smaller aircraft such as the Boeing 737. 

(A) Existine Usage 

To calculate service vehicle fuel 
consumption, typical aircraft service times 
and associated service vehicle mix data 
were used. As defmed in several FAA 
studies,m service vehicle fuel consumption 
is a fimction of: service time, fuel bum rate, 
aircraft fleet mix and related service vehicle 
types. Modifications to the typical service 
times for each aircraft type were made, as 
appropriate, to account for more typical 
operating conditions at the Airport. The 
various types of service vehicles consume a 
variety of fuel types including, Jet A, 
propane, gasoline, and diesel fuel. Because 
of the wide variety of service vehicle types 
used by the respective airlines, it is 
impossible to accurately determine the 
actual amounts of the various fuel types 
consumed. Based on existing LTO cycles, 
approximately 367,500 gallons of fuel was 
consumed by service vehicles in 1994. 

(B) Future Usaee 

As aircraft activity increases in the future, 
either with or without the proposed master 
plan developments, the amount of fuel 
consumed by service vehicles can be 
expected to increase also. Because the 
future activity levels forecast for the Airport 
are not constrained by lack of airport 
development, the amount of fuel consumed 
by the service vehicles for both the Do- 
Nothing and development alternatives are 
the same. The amount of fuel consumed by 

-3 Airport Viciniry Air Pollution Study, FAA-RD-74- 
212. Doamber 1974 and An Air Pollution Imuoct 
,4fdhodology fw Airports and Attendant Land use ,  
APTD-1470, January, 1973. 

service vehicles at each of the various 
annual activity levels is shown below: 

Daily 
Service Vehicle Fuel Consumption 

Do-Nothing and "With Project" 
(Gallons) 

1994 1,007 
2000 1,035 
2010 1,156 
2020 1,333 

As shown above, increases in the annual 
activity levels result in an increased level of 
service vehicle fuel consumption. The 
increased activity level in .the year 2020 
would result in a 32 percent increase in 
service vehicle fuel consumption over 
current levels. 

The consumption levels for each of the energy 
sources analyzed were converted to one 
common unit, the British Thermal Unit (BTU), 
in order to summarize the variations in energy 
consumption levels between the Do-Nothing and 
"With Project" alternatives at different annual 
activity levels. 

As shown below, both the proposed 
development alternatives and the increasing 
activity levels at the Airport result in an increase 
in the amount of fie1 consumed annually at the 
Airport. Alternative 4, the South Terminal 
alternative, results in the greatest increase in 
annual energy consumption at the Airport, when 
compared to the Do-Nothing alternative. At the 
2020 activity level the South Terminal 
development alternative results in a 9.4 percent 
increase in total energy consumption over the 
Do-Nothing altemative. Alternatives 2 and 3 
result in 7.3 and 7.6 percent increases over the 
Do-Nothing alternative respectively in 2020. 
All suppliers have indicated sufficient resources 
are available to meet this increased demand. 

(4) CUMULATNE IMPACTS 

The proposed Master Plan Update alternatives 
would result in additional energy and natural 
resource consumption. In addition, other 
regional development would similarly result in 
the consumption of energy and natural 
resources. However, none of these additional 
regional urban plans in combination with the 
Master Plan Update improvements is likely to 
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exceed the capacity of the region to service the (5) MITIGATION MEASURES 
energy and natural resource needs. 

As there would be no significant adverse 
impacts, no mitigation measures are required. 

Energy Required to Operate Facilities, Aircraft, and Service Vehicles 
(Billion BTU'S) 

XW Alternative 2. Alternative 3 Alternative 4 

1994 3,943.8 NIA NIA NIA 
2000 4,210.9 4,255.8 4 2 5  1.8 4,261.7 
2010 5.1322 5,403.6 5,283.0 5,604.1 
2020 6.45 1.4 6.94 1.9 6,923.1 . 7,058.4 

NIA = Not Applicable 
Source: Landrum & Brown, Inc. 
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TABLE IV.22-1 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

FUTURE FUEL CONSUMPTION 
AIRCRAFT OPERATIONS 

Do-Nothing Central Terminal North Unit Terminal South Unit Terminal 
Year - ~l t e rna t ive i  Alternative 2 Alternative 3 Alternative 4 
Aircraft Fuel Consum~t ion  (Million Gallons) 
1994 26.7 NIA NIA NIA 
2000 28.6 28.7 28.7 28.7 
2010 35.7 35.8 35.7 . 36.0 
2020 46.0 45.9 45.8 46.1 

Fuel Diswnsed (Million Gallons) 
1994 397.1 

Maximum Re-Suvvlv Period (Days) ** 
1994 222 NIA NIA 

LTO Cvele (Time in Mode) for Taxi-Idle 
Do-Nothing Central Terminal North Unit Terminal South Unit Terminal 

Year - Alternative 1 Alternative 2 Alternative 3 Alternative 4 
1 W A  m < - .  

Heavy Jet 
Jet 
Propeller 

2000 
Heavy Jet 
Jet 
Propeller 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

2010 
Heavy Jet 13.5 13.7 13.6 14.0 
Jet 12.9 12.9 12.9 13.1 
Propeller 12.3 12.0 12.0 12.0 

2020 
Heavy Jet 
Jet 
Propeller 

NIA =Not Applicable 
Note: The 397.1 Million gallons of fuel dispensed in 1994 was extrapolated based on data provided by Olympic Pipeline Co. 
for 1993, and Jan-May 1994. 

3 ** Assumes complete discharge of the main tank farm. 
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CHAPTER IV, SECTION 23 

CONSTRUCTION IMPACTS 

Construction impacts are, in general, short-term 
and temporary in nature. Typical impacts 
resulting from construction may include air and 
noise pollution, as well as disruption of surface 
transportation patterns. Construction impacts 
considered in this section are: noise, air, surface 
transportation, social, socioecanomic, and 
water quality. Other construction impacts are 
discussed in their respective sections of this 
document. 

At this time, detailed design and construction 
plans have not been prepared. Therefore, it is 
not possible to identify the specific types of 
construction equipment and frequency of usage 
that could occur with construction of the 
proposed Master Plan Update improvements. 
This section identifies a range of construction 
impacts, assuming two alternative scenarios: 
minimum excavation from on-site sources, and 
maximum excavation of on-site sources. 3 To implement the proposed new parallel runway 
and other Master Plan Update alternatives, one 
or more permitted material site(s) off of Port 
owned land may be used to supply the required 
fill. Permitted material sites have or will be 
subjected to environmental review as part of the 
appropriate regulatory process that granted the 
permits and which established conditions of 
operations. Several municipalities have recently 
or are in the process of adopting truck route 
ordinances that may pose additional conditions 
on operations from individual material sites. 
The process of removing fill material at the 
source and transporting it to the fill site must 
comply with local permits, operating conditions, 
legal load limits, and restoration associated with 
the source site@) and haul routes. This is 
standard procedure for construction projects in 
the Puget Sound Region. 

Provisions of FAA Advisory Circular 15015370- 
10 "Standards for Specifying Construction of 
Airports", would be incorporated into 
construction specifications. 

(A) METHODOLOGY 

A number of assumptions were made 
concerning the construction of the Master Plan 
Update alternatives: 

Schedule: 

1. The largest fill material requirements, 
associated with the proposed new 
parallel runway, Runway Safety 
Improvements, and South Aviation 
Support Area are expected to occur 
during the first five years of the Master 
Plan Update implementation. 

2. Construction activities .involving the 
hauling of embankment fill material for 
the c&struction of the proposed new 
parallel' runway, the expansion of 
Runway Safety Areas, and the haul of 
fill material for the South Aviation 
Support area are anticipated to occur 
over a three year period between 1996 
and the year 2000. 

3. Transport of fill material from off-site, 
sources will occur 270 days per year 
and 16 hours per day. Transport of fill 
material from on-site sources will occur 
210 days per year and 16 hours per day. 

On-Site Borrow: 

1. The EIS addresses both the likely 
minimum and the likely maximum use 
of on-site fill. 

2. The Port will explore non-trucking 
alternatives for material extracted fiom 
Port land. Alternatives such as 
conveyer belts could be used. To 
present a wont case assessment, this 
EIS assumes that fill is transported by 
truck. 

Off-Site Borrow: 
1. At this time, it is not possible to 

determine the exact off-site material 
sources that will be used. Several 
permitted sites exist within 20 miles, 
sufficient to supply some or all of the 
material needed for the Master Plan 
Update Alternatives. Given the fill 
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requirements of the Master Plan Update, 
it is also possible that new material sites 
can be economically developed and 
permitted. Subject to the appropriate 
guidelines included in a Construction 
and Earthwork Management Plan, a 
selection will be made among the 
material sites based on availability, 
costs, mitigation requirements for the 
use of those material sites, and other 
considerations. 

2. Fill may be transported by rail or barge 
to locations near to the Airport and then 
trucked or conveyed by belt systems to 
the airport construction sites. To 
present a worst case assessment, this 
EIS assumes that fill will be most likely 
transported by truck, but considers a 
conveyor belt system and rail as 
potential alternatives that may be 
considered by construction contractors. 

3. Material transported by trucks will use 
freeway, highway, arterial class 
roadways, designated truck routes, 
permitted local streets, or Port 
properties, until reaching the on-airport 
haul routes. 

The compacted in-place fill requirements were 
increased by 15 percent to account for shrinkage 
during placement of transported fill material. 
Appendix J contains an expanded construction 
impact evaluation. 

Table N.23-1 shows fill requirements that will 
exist for the Master Plan Update alternatives. 
Based on an assumed average truck capacity of 
22 cubic yards per truck, about 1,200,000 truck 
loads of fill would be needed to complete all of 
the improvements included in the Master Plan 
Update, or about 1,074,500 for the fill 
requirements between 1996 and the year 2000. 
The 1996-2000 transport is the worst case 
scenario and is the analysis event for the EIS. 

For the assumed minimum (Option 1) and 
maximum (Option 2) fill amounts available on- 
site, the average number of trucks required to 
haul the required pre-2000 material would be 73 
and 44 trucks respectively per hour, per 
direction. As described in Appendix J, for 
analysis purposes, a factor of 1.5 was assumed 
to account for peaking of truck traffic, resulting 

in off-site truck trafftc rates of 109 and 66 
trucks per hour, per direction. On-site truck 
traffic necessary to haul the 8.0 MCY of 
material would average 36 trucks per hour, per 
direction or adjusted for peaking to 54 trucks 
per hour, per direction. Construction vehicles, 
such as scrapers, are anticipated for use in 
moving the common excavation material, with 
no trips on public roads. 

(B) SURFACE TRANSPORTATION 

The following section summarizes the 
construction related surface transportation 
impacts. Off airport hauling would affect the 
level of service on freeways, highways, arterials 
and permitted local streets used for hauling. 
The degradation of service levels would be 
significant if hauling occurs in congested areas 
during peak travel times. However, these 
impacts would be temporary and will be 
mitigated as a part of actions to be included in 
the Construction and Earthwork Management 
Plan and similar mitigation measures. 

(1) On-Site Source Trans~ortation f 
Source locations: Due to wetland impacts L- 
or cost to excavate, five of the eight on- 
airport sites identified by the Preliminary 
Engineering Study would likely be used to 
extract fill. The range of fill volumes 
available from these sites is described in 
Chapter N, Section 19 "Earth Impacts". 
The location of those sources and potential 
haul routes are shown in Exhibit N.23-1. 

On-site material Sites #1-4 are located south 
of South 188th and north of South 216th 
Streets. All of Site #2 and portions of #1 
and #3 lie within the City of Des Moines. 
Portions of #I and #3, and all of Sites #4 
and #5 lie within the City of SeaTac. 

This analysis assumes a constant hourly rate 
of truck trips, and accounted for the ability 
to construct during poor weather. A 
construction haul period of 210 days per 
year was assumed to account for the water 
sensitive nature of the on-site material 
source soils. 

Chapter IV - IV.23-2 - 
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Haul conveyance mechanism: AS was 
noted earlier, several means exist for the 
transport of fill. While trucks are anticipated 
to be used, contractors may bid use of 
conveyor systems for the on-site sources. 
This EIS presents a worst case evaluation by 
assuming .truck modes. Use of conveyors 
would reduce or eliminate the truck trips. 

Haul routes and Semce Levels: Transport 
of the material from the southern on-site 
material source would most likely use on-site 
haul routes constructed within or adjacent to 
the material sites to reach South 200th Street, 
whereupon the trucks would either access 
directly into the SASA site or to the on- 
airport roadway system. South 188th Street 
would be crossed via the runway bridge. 
While on-site routes are preferred, 
construction equipment and trip levels might 
be found incompatible with safe aircraft 
operations. In the event that off-site routes 
are used, this EIS assessed their use. 

Construction trucks from Sites #1-4 could use 
South 200th Street to access Des Moines 
Memorial Drive and the Airport Perimeter 
Road at the intersection with South 188th 
Street. Both South 200th Street and Des 
Moines Memorial Drive in this area are 
designated truck routes. As residences exist 
along both South 200" Street and Des Moines 
Memorial Drive travel conditions were 
examined along these routes. This analysis 
showed that entering sight distance, roadway 
width, and shoulder conditions are adequate 
for safe truck traffic along these roadways. 
Through the year 2000, all intersections 
along this alternative construction route are 
expected to operate at LOS C or better. The 
use of both South 200' Street and Des 
Moines Memorial Way may require 
pavement overlays or reconstruction at the 
end of the construction period. 

Site #2 is anticipated to be connected to Site 
#I via a constructed east-west haul route, and 
then use the on-site haul route through Site 
#I to South 200fb Street. This route would 
roughly parallel South 2 1 6 ~  Street, traversing 
the proposed SR 509 existing right-of-way. 
In the event that this haul route could not be 
constructed, the Port wuld seek permits from 
the City of Des Moines for the use of South 
2 1 6 ~  Street as an alternative route, between 
Sites #l and #2. 

Transport of the material from the north on- 
site borrow source, Site #5, would most 
likelv occur on 24th Avenue South and South 

1541156th Street, which are both arterials and 
designated truck routes by the City of 
SeaTac. Trucks would then enter the 
northern side of the construction site and use 
on-Airport haul routes. The north material 
site could also average 36 trucks per hour, 
per direction adjusted to 54 trucks per hour 
for peaking analysis. Construction truck 
traffic would cause the intersection of 24 
Avenue South and South 154" Street to 
deteriorate from LOS C to LOS E for Option 
1 (minimum use on-site material LOS D for 
Option 2 (maximum on-site material). 
Mitigation could consist of adding 
southbound and eastbound right turn lanes. 
Pavement overlay or reconstruction of 24th 
Avenue South may be required due to 
increased truck use. 

(2) Off-Site Source Transwrtation 

As noted earlier, the amount of truck. trips 
that would occur would depend on the 
quantity of soil obtained on-site versus off- 
site. Minimum (Option 2) versus maximum 
(Option 1) off-site truck trips necessary to 
transport required import material ranges 
from 66 to 109 trucks per hour, per direction, 
adjusted for peaking conditions. 

Source locations: Sixteen (1 6) off-site. 
material source locations were identified by 
the Port of Seattle. Two additional sites 
were identified by this EIS. Potential haul 
routes to access those sites are depicted in 
Exhibit IV.23-2. Based on a further review 
of the 18 sites showed that a truck haul will 
most likely focus on sources 4,7,9, 11, 11 A, 
12, 13, 15, and a potential future site at the 
Maury Island King County Park (15A) due to 
the quantity of material these sites can 
prbvide, and the condition of the roadway 
access to these sites. Table IV.23-2 lists the 
following haul route characteristics for these 
off-site locations: 

Roadway jurisdiction 
Roadway classification 
Number of lanes 
Current pavement condition 
Speed limit along route 
Existing average daily traffic volumes 

Most of the probable material sites are 
currently permitted. Sites 1 IA, 13, and the 
Maury Island King County Park site could 
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require additional permits.'' Most likely a 
combination of sites would be required to 
comply with hours of operation and future 
truck route conditions. For these off-site 
sources, the expected haul routes are 
categorized as arterial- or highway roads, in 
'fair' or better pavement conditions. No 
safety concerns are anticipated due to sight 
distance or roadway configuration. Table 
IV.23-3 summarizes the conditions along the 
off-site haul routes. 

Haul conveyance mechanism: Similar to the 
on-site source conveyance, trucks are 
expected to bk the likely mode of transport. 
Other potential ways of providing material to 
the construction site involve barges to the 
Duwamish area from sites #15 and the King 
County Parks site, andlor rail supplied 
material from site #9 to either the Duwamish 
or Kent Valley areas. Material barged or rail 
transported to the Duwamish could be 
trucked to the Airport via SR 509 during any 
time of the day. Material transported by rail 
to the Kent Valley area could be trucked to 
the site, but due to roadway congestion in this 
area, trucking may be limited to evening and 
night periods. Required environmental review 
would be conducted and compliance with 
permitting requirements would occur prior to 
development of a rail station or rail spur for 
this rail alternative. 

An alternative to the import of off-site 
material by trucks has been suggested. This 
alternative would use a conveyor belt system 
to transport material barged or transported by 
rail to a site in the general vicinity of the 
AirpoR Based on one proponents 
suggestion, several conveyance routes were 
reviewed. These include: conveyance south 
from the Duwamish industrial area along SR 
509, conveyance from the Kent valley west 
along Orilla Road, and conveyance from 
Puget Sound, along the Des Moines Creek. 
Based on the transport distances (greater than 
2 miles), only the Des Moines Creek route 
appears financially viable. 

The Des Moines Creek route is in the initial 
stages of development by a private 
proponent. It is ant~cipated to require an in- 

'' Currently, the Maury Island King County Park site is 
not -tted. althoueh one would be antici~atcd with 
the &ing &ociatd with the King ~oun iy  project. 
The other site has been exhausted of  fill material under 
the present permit rcquirernatr Weyerhaeuser is 
presently working with the omer concerning expansion 
of the fill capability. 

water of Puget Sound off-load and docking 
station near the Des Moines Beach Park, and 
installation of an above-ground conveyor belt (- 
system approximately two miles along the 
Des Moines Creek Park via a Midway Sewer 
District easement to the construction site. 
The advantages of this proposal is that it has 
been used effectively on other large scale 
projects and it would eliminate all off-site 
material truck transport. Due to the size and 
quality of the material sites that could barge 
material, this alternative could also eliminate 
the need for use of the on-site .material 
sources. The conveyor belt proponent has 
obtained an agreement with the Sewer 
District for the use of the easement, but has 
not obtained other permits or environmental 
review. Thus, this EIS assumes transport of 
material by truck Required environmental 
review wduld be conducted and compliance 
with applicable permitting rwuirements 
would &cur prioi to deve?opm&t of the 
conveyor system and any associated 
facilities. 

Haul routes and Service Levels: Contractor 
use .of  off-site material sites west of 1-5 
would require the use of 1-5 or I405 to reach 
SR 518 and SR 509 to access the Airport 
construction site. Use of material sources 
located on Maury Island, Port Gamble, or the 
Dupont area are expected to be barged into 

C 
the Duwamish and trucked using SR 509 and 
SR 518 to access the Airport construction 
site. Level of service analysis throughout the 
day for year 2000 volumes at key locations 
with conditions expected to cause congestion 
impacts due to increased volumes of heavy 
vehicles were performed. Year 2000 traffic 
was chosen as a worst w e  event, even 
though most construction haul activities are 
to occur before then. 

Results of the level of service analysis are 
summarized in Table IV.23-4. This analysis 
indicates that I-5 at the SR 518A-405 
interchange area would function at LOS F 
during the PM peak (3:OO to 7:00 PM) due to 
regional traffic levels without the truck traffic 
associated with the Master Plan Update 
construction activities. Predicted maximum 
off-site peaking truck volumes of 109 trucks 
per hour, per direction would worsen 
somewhat and would also cause deterioration 
to LOS F during Midday (9:OO AM to 3:00 
PM) traffic flows. Ln addition, I405 is also 
expected to be at LOS F without airport 
construction truck traffic during AM (6:OO to 
9:00 AM) and PM peak periods. Increased C. 
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truck traffic would worsen and would also 
cause Midday peak to deteriorate to LOS F. 
Predicted maximum off-site truck traffic 
would cause SR 518 (west of 1-5) to 
deteriorate from LOS D to F during the PM 
peak. SR 18 which is a potential haul route 
for truck traffic from the Aubum/Black 
Diamond area sources is predicted to 
function under year 2000 traffic without the 
Airport construction traffic at LOS F during 
the AM, Midday and. PM peaks. 
Construction traffic would worsen the 
regional traffic induced level of service. SR 
167, which could also serve as a haul route 
for trucks from the AuburnMack Diamond 
area, is predicted to function at LOS F during 
the PM peak as a result of additional truck 
traffic. SR 509 which could serve as a haul 
mute for all off-site material sources 
functions at LOS E or better with both 
maximum and minimum off-site truck traffic 
during all periods of the day. All routes 
considered could accommodate construction 
truck traffic during evening and night 
periods. 

A Construction and Earthwork Management 
Plan will be prepared which, based on the 
selected contractor(s) haul plan, specifies 
hours of operation, haul routes, and similar 
controls. It is expected that such a plan 
would be consistent with normal contracting 
practices because it is unlikely that a 
contractor would schedule haul activities 
during extreme congestion periods. Such 
scheduling practices radically increase the 
cost of completing the haul. Contractors 
would most likely choose to either use 
material sites that rely solely on SR 509 
(which is the least congested major road in 
the airport area) , or choose to operate very 
low volumes during the day with most off- 
site haul activity occumng during the 
evening (7:OO p.m. to 10:OO p.m.) and night 
(10:OO p.m. to 6:00 a.m.) periods. Two sites, 
Sites #9 and #13 are expected to have hours 
of o~eration that would su~uort  evening and 
night hauls. Other sites coil'd have addirional 
momine and rniddav hours of owration 
permittid through Ciandard envirdnmental 
and permit review procedures. 

Several intersections in the Airport vicinity 
would be impacted by the construction 
hauling activity. Thus, it is expected that if 
during the final construction phasing 
planning, already severely congested roads 
are identified by the contractor(s), the 
Construction and Earthwork Management 

Plan would include actions such as the 
following: 

South 1 70' Street and the Northbound 
Airport Expressway Ramp. Potential 
use by off-site truck traffic would change 
this unsignalized intersection from peak 
hour LOS D to LOS E for Options 1 and 
2. Signalization could raise the 
intersection to LOS B. 
Air Cargo Road and South 170' Street - 
Potential use by off-site truck traffic 
would change this unsignalized 
intersection from LOS D to LOS E under 
Options 1 and 2. Signalization would 
provide LOS B. 
Air Cargo Road and Southbound Airport 
Expressway Ramp - Potential use by off- 
site truck traffic would change this 
unsignalized intersection from LOS E to 
LOS F under Options 1 and 2. 
Signalization would provide LOS B. 
South 154' Street and 24' Avenue South 
- Potential use by both on-site and off- 
site truck traffic would change this 
signalized intersection from peak hour 
LOS C to LOS E (Option 1) or LOS D , 

(Option 2). Additions of Eastbound and 
Southbound right turn lanes would 
restore it to LOS C. r 

Westbound SR 518 Off-Ramp to Des 
Moines Memorial Drive - Potential use 
by off-site truck traffic would keep this 
unsignalized intersection at a peak hour 
LOS F with Options 1 and 2. 
Signalization would improve this 
intersection to LOS B. 
Des Moines Memorial Drive and 8& 
Avenue South - Potential use by off-site 
truck traffic could cause traffic control 
concerns, Signalization would improve 
these concerns. 

Southbound SR 509 Ramp at South l60* 
Street - Potential use by of-site truck 
traffic would change this intersection 
during peak hours from LOS E to LOS F 
under Options 1 and 2. Signalization 
could restore it to LOS C. 

Northbound SR 509 Ramp at South 160* 
Street - Potential use by off-site truck 
traffic could chan~e this unsimalized 
intersection from peak hour LC% D to 
LOS F (&tion 1) or LOS E (Oation 2). 
~igna~i&tibn coufd restore it to ~ O S  B. * 
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(3) Cumulative On-Site and Off-Site 

The proposed new Runway embankment and 
runway safety areas lie along the west side of 
the existing airfield. Potential direct access 
from existing roadways include South 
1541156th Street, South 160th Street and by 
way o f .  the --Airport Perimeter Road and 
associated security roads. Haul traffic would 
reach these roads from SR 518, the Northern 
Airport Expressway, Air Cargo Road, Des 
Moines Memorial Drive, SR 509, South 
188th Street, and 24th Avenue South. 
Construction traffic transporting off-site fill 
material requirements for SASA are 
anticipated to use SR 509, South 188th 
Street, and 28th Avenue South. The traffic 
level of service both with and without 
construction traffic was calculated at key 
intersections and freeway locations, and for 
combinations of on-site and off-site truck 
volumes. 

Appendix J contains a detailed summary of 
the .LOS evaluation which shows that the 
truck trips associated with the proposed 
Airport development would result in 
degradation. This degradation could be 
significant, particularly where background 
levels of congestion are at or exceed capacity. 
However, there are periods and routes which 
can be used to haul the required material to 
the site without significant degradation of 
levels of service. 

(C) SOCIAL 

Residential and commercial properties requiring 
acquisition are detailed in Section 6 "Social 
Impacts" of this document. This section 
summarizes potential social and neighborhood 
impacts from truck hauling of fill for the 
construction of the new parallel runway and 
runway safety areas. 

As is noted in Table IV.23-3, residential 
neighborhoods are located along a portion of the 
haul routes from the following off-sites borrow 
sources: 

Site 2 (Des Moines Memorial DrivelSR 
509) residents abut Des Moines 
Memorial Drive, 
Site 6 (Federal Way) residents along 
Milton Road; 
Site 7 (Auburn) residents along 41st and 
Ellingson; 
Site 9 residents along Maltby Road. 

In addition, residential properties are located 
along the southern on-site borrow source routes: 
Des Moines Memorial Drive (the most likely 
haul route for the southern on-site material) is a 
minor arterial, with residential development 
located on the east and west sides of the street. 
On-site haul routes have been revised to include 
routes consisting mostly of Port-owned land (see 
Exhibit IV.23-1, which shows potential on-site 
haul routes). The routes would help to minimize 
social and neighborhood impacts from truck 
traffic. South 160th Street, between SR 509 and 
the airport, could also potentially be used as a 
haul route. About 15 residential properties face 
this street. 

Temporary construction impacts would include 
increased noise, dust, vibration, congestion, and 
truck traffic near residences, businesses, and 
institutions located along construction routes 
near on-site contruction areas. Normal vehicular 
traffic patterns would be disruptive if drivers 
shose to cut-through neighborhoods to avoid 
congestion. Neighborhood cohesion could be 
adversely affected by increased traffic. 

Construction traffic using SR 509. SR 518, and 
Interstate 5 likely would not result in significant 
impacts to schools because they are limited acces 
highways with grade separated crossings. The 
following schools are located in the vicinity of 

C 
thse limited access haul routes: Dunlap Elem.; ' 

Highline High; Woodside Elem. - currently an 
administrative center; Thorndyke Elern.; Holy 
Innocents; and Sea-Tac Occupational Skills 
Center. 

The following schools are located near or along 
haul routes in the immediate airport area (other 
than SR 509, SR 518) and could be adversely 
affected: Angle Lake Elementarv. Mavwood 
Elementary, ~ & m a n d ~  Christian, s-hny   err ace 
Elementaw (currentlv a mental health facilitvl .,. 
and ~ u n n d ~ c i h e  ~leientary.  

At this time, haul routes have not been finalized; 
specific routes will depend upon final borrow 
sources, contractor, and method used to transport 
fill. Some routes for on-site borrow sources are 
being investigated that are exclusively on Port 
~roperty. The wtential for social im~acts at 
e l e k n k y  schods noted previously as-well as 
residential areas would be reduced with the use 
of these routes. The use of routes on Port 
property for on-site borrow sources 1 through 4 
could result in potential indirected impacts 
(primarily noise and fugitive dust) on Des 
Moines Creek Park. C 

Chapter 1V - IV23-6 - 
Construction 



Sea-Tac A i r p o ~  Master Plan Update Final EIS 

Because of the social disruption that would occur 
in the general vicinity of the new runway 
construction program, a construction mitigation 
acquisition program has been recommended. 
This acquisition includes about 70 residential and 
commercial properties located east of Des 
Moines Memorial Drive between SR 509 and SR 
518. If this recommended acquisition program is 
adopted, only 15 residences would remain in 
close vicinity to the merge points between on-site 
and off-site haul traffic. These residences, and 
those closer to the off-site sources, would 
experience increased air and noise pollution 
during the construction period and could, during 
peak traffic periods experience difficulty in 
entering and exiting their property. 

(D) NOISE 

Noise impacts will occur in the vicinity of the 
construction sites associated with the "With 
Project" altematives. Earth work and site 
preparation activities will result in elevated levels 
of noise generated by the types of equipment 
used on most construction sites. Noise from this 
equipment would vary from model to model, and 
would change according to the operation (type of 
construction) involved. 

Table IV.23-5 lists an estimate of the typical 
sound level energy from each basic type of 
construction equipment. The total sound level 
energy is essentially a product of the machine's 
sound level, the number of such machines in 
service and the average time they operate. 
Although pile drivers and rock drills produce the 
greatest sound levels, it is dump trucks, air 
compressors, and concrete mixers that due to 
their greater number or longer operating times, 
produce the most total sound energy. 

Noise levels resulting from operation of 
construction equipment are generally higher than 
those generated by normal surface traffic flows. 
However, with a few exceptions, there would be 
limited off-airport construction-related noise 
impacts because of the distances of most 
residential areas from the sound sources at the 
various construction sites. 

As is discussed in this section, the development 
of various elements of the Master Plan Update 
alternatives will result in the movement of earth 
to develop airport facilities. Based on the 
maximum hourly number of truck trips, the 
FHWA's STAMINA 2.0 model was used to 

3 quantify the changes in noise exposure to 
residential areas located along the haul routes. 

TABLE IV.23-5 
CONSTRUCTION EQUIPMENT NOISE 

D u m ~  Truck 
 ort table Air 
Concrete Mixer 
Jackhammer 
Scraper 
Dozer 
Paver 
Generator 
Pile Driver 
Rock Drill 
WP 
Pneumatic Tools 
Backhoe 

Typical 
Sound Level 
dBfA) at 50' 

88 
81 
85 
88 
88 
87 
89 
76 
101 
98 
76 
85 
85 

:ounre: Hatdook of Noise Assessmet, May. D.N. Pagc 
:IS. Van Nostrand Reinhold Company, New York, 1978 

m e  following peak hour average sound level 
changes were identified: 

With maximum use of on-site material, 
property located along 200th Street, between 
the on-site borrow sources and Des Moines 
Memorial Drive could . experience 
construction noise levels of as high as 5.5 
dBA over existing roadway-related noise 
levels if 200th Street is used as a haul route. 
However, in this area, aircraft noise levels are 
substantially greater than the peak hour 
average construction related roadway noise 
levels; 

Residences facing Des Moines Memorial 
Drive, between 200th and SR 509 would 
experience an increase in sound level of 
about 3.6 dBA; 

Residences facing 24th Street South, near 
154th Street would experience an increase in 
the peak hour average sound level of 6.4 
dBA; 
With maximum use of off-site sources, 
residences facing South 160th Street east of 
the SR 509 interchange could experience an 
increased peak hour average roadway-related 
noise levels of about 7.6 dBA. Because of 
this increase noise level, much of the area 
between SR 509 and the new runway 
embankment is proposed for acquisition. 
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While construction related noise would increase 
by 5 dBA or more above existing or Do-Nothing 
(a substantial increase), according to Washington 
State Department of Transportation guidelines, 
these impacts are not permanent changes in noise 
levels, and are, thus, exempt from the criterion 
The construction noise impact exemption, 
however, does not apply during nighttime hours 
(10 p.m. to 7 a.m.). As ? result, the Port will 
develop the Construction and Earthwork 
Management Plan to minimize nighttime noise 
impacts on noise sensitive facilities adjacent to 
the haul routes. However, even with noise 
management actions in use during the nighttime 
hours, residents west of the proposed runway 
may experience dump truck related construction 
noise. 

(E) AIR OUALITY 

Construction will have a short-term impact on 
local air quality. Air pollution levels during the 
construction period would be a consequence of 
one or more of the following activities: 

Vehicular activity in support of construction; 
Wind erosion of soils; 
The movement of construction vehicles along 
haul routes; 
Excavation; and 
Cement and aggregate handling. 

Air pollution impacts would be most pronounced 
at the individual construction sites and along the 
construction haul routes. 

The air quality impacts associated with the 
hauling of construction fill material was 
evaluaied through a separate pollutant dispersion 
modeling analysis. The construction vehicle 
dispersi& andysis was performed using the 
CAL3QHC air quality computer model, as 
described in Appendix D. CAL3QHC is a 
USEPA approved model used to predict pollutant 
concentrations from motor vehicles. Vehicle 
emission rates for input into the CAL3QHC 
model were derived from two other USEPA air 
quality models, MOBILESA for carbon 
monoxide emissions and PARTS for particulate 
matter. 

Particulate matter (PMlO) is usually the pollutant 
of greatest concern related to construction 
activity. To quantify the effects of dispersing the 
pollutants within the surrounding environs, 
receptors were modeled at three meters (12 feet) 
from the edge of the roadways along each of the 
proposed haul routes. 

The construction haul vehicles are expected to 
rely primarily on use of heavy duty diesel 
vehicles capable of carrying up to 100,000 tons of 
fill material. The analysis considers the peak 
hour of operation by all motor vehicles, including 
the haul trucks, that would occur "With Project" 
along each of the routes in comparison to the Do- 
Nothing condition. 

It should be noted that the methodology used in 
this analysis relies on the use of modeling default 
values and input assumptions, as determined in 
consultation with the Department of Ecology and 
USEPA. Significant coordination was needed, 
due to the lack of actual data on particulates for 
the Region. Accordingly, this application 
represents true worst w e  analysis characteristics 
of a much more arid (dry) environment than is 
typically experienced in the Puget Sound Region. 

(1) Carbon Monoxide Concentrations 

The use of diesel haul trucks would not be 
expected to produce substantial carbon 
monoxide (CO) emissions. As shown in 
Table N33-6, the maximum I-hour and 8- 
hour CO concentrations along each of the 
haul routes would be expected to be well 
below the CO ambient air quality standards. 
The "With Project" concentrations would be 
equal to or slightly above the Do-Nothing 
condition. Nonetheless, CO concentrations at 

C. 
all receptor locations along the proposed 
routes would be below the standards. Carbon 
monoxide concentrations along the proposed 
unpaved, on-airport road south of the airfield 
would produce negligible CO emissions off- 
airport. 

(2) PMlO Concentrations 

The high volume of construction truck 
activity would be expected to generate 
considerable fugitive dust emissions, 
especially during dry conditions. Nearly all 
of the particulate matter identified would be 
created by 'stirring' up of the dust particles 
already on the roads. This 'entrainment' of 
dust particles would be created by the mixing 
of turbulent air currents from construction 
equipment movement. Without mitigation or 
the use of control measures, the results would 
be particulate emissions above the ambient 
air quality standards along each of the 
proposed construction haul routes. 

Table N.23-7 presents the maximum 24- 
hour and annual particulate concentrations 
along each construction route. As shown, the 
maximum concentrations would be 
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traffic volumes during dry periods. These considerably greater than the Do-Nothing 
concentrations, and exceed the standards measures could achieve up to 80 percent 
along each route. reduction in fugitive dust during dry periods. 

Along Route 1 (SR 509 to South 160' Street 
- Routes A & B on Exhibit IV.23-I), the 
maximum 24-hour concentrations of PMlO 
would be 350 uglrn3 as compared to the 150 
u g h 3  standard. The maximum annual 
concentration along Route 1 or 70 ugh13 
would also exceed the annual 50 ugh13 
annual standard. The PMlO concentrations 
along all other routes would show similar 
exceedances. 

Use of an on-site, unpaved construction haul 
route could also result in considerable 
fugitive dust emissions. As shown in Table 
IV.23-7, (construction route "I"), PMlO 
emissions with use of an unpaved road would 
result in concentrations well above the 
standards without the application of control 
measures. 

Therefore, without mitigation, the PMlO 
concentrations along each of the haul routes 
would exceed the standards. 

(3) Mitipation Measures 

Control measures for paved roads focus on 
either preventing material fiam being 
deposited on the roads (preventive controls), 
or removal from the travel lanes of any 
material that has been deposited (mitigative 
controls). Preventive measures include 
policies requiring the covering of loads in 
truck or "wetting" of material being hauled, 
cleaning vehicles before they leave a 
construction site, using 'bump strips' or 
gates to 'shake' dusk from vehicles, or by 
paving the construction site access roads 
nearest to the paved roads. 

Sweeping, watering and paved construction 
routes are normal Port construction practices 
used at Sea-Tac Airport. Thus, construction 
plans will be developed to include these 
actions. In addition, the Port will develop an 
overall fugitive dust control program. 

Heavy construction operations at the borrow and 
construction sites also results in fugitive dust 
emissions. In general fugitive dust would be 
generated by two physical occurrences: 

Pulverization and abrasion of surface 
materials by application of mechanical force. 
Entrainment of dust oarticles by the action of 
turbulent air currents. ~irbornd dust could be 
generated independently by wind erosion. 

The air pollution impact potential of fugitive dust 
sources would depend on the quantity and drift 
potential of the dust injected into the atmosphere. 
While the climate of the Region results in 
frequent rain, dry spells can result in the 
generation of fugitive dust. 

To estimate the quantity of fugitive dust that 
could result from heavy-constru&on operations 
at the fill borrow sites and on-airport construction 
activity, emissions factors were dbtained from the 
EPA's "Compilation of Air Pollutant Emission 
Factors". These factors ( 1  1 2  Ib. per vehicle 
mile traveled or 1.2 tons uer acre disturbed per 
construction month) were then applied to the &a 
disturbed and estimated construction duration. 

The following fugitive dust emissions were 
estimated: 

To minimize the stirring or entrainment of 
fugitive dust already on the roads, mitigation Total Fugitive 

measures include frequent vacuum sweeping, Dust Emissions 
flushing the roadways with water, or - a  *ltemative (Tons vtr veal 

combination of sweeping and flushing. For ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i l d  2,904 
example, vacuum sweeping along each route 
would reduce particulate matter by almost 40 "With Project" Alternatives 
percent. Flushing the roadways with water Max. On-Site Use: 55,970 
followed by sweeping could . reduce Min. On-Site Use: 69,840 
particulates by over 90 percent if performed 
frequently. To minimize the fugitive dust transport, unpaved 

roads and inactive portions of the construction 
Control measures for unpaved roads will site will be either watered (achieving a 50 percent 
include frequently applying water or reduction in dust) or chemically stabilized 
chemical stabilizes, paving, and traffic (achieving an 80 percent reduction) during dry 
control measures limiting vehicle speeds and 
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periods. Development of construction plans will 
include identification of a fugitive dust plan. 

@) INDUCED SOCIO-ECONOMIC 
IMPACTS 

Induced socio-economic effects from 
construction activities were estimated using 
input-output model factors. The multipliers used 
in this analysis are based on data from the 
Washington State input-output model and were 
adjusted downward to more accurately reflect the 
Puget Sound economy. The adjusted multipliers 
were then applied to estimated capital costs for 
the construction of the Master Plan Update 
alternatives to determine employment impacts. 

The resulting employment impacts are: 

Do-Nothing (Alternative 1) 
Direct Jobs 3,687 

e461 
Total 8,152 

Runway Length Options 
?L5au u . f m Z a M L f r  

"With Project" (Alternative 2.3 and 4) 
Direct Jobs 20559 19.101 19.231 

2ese42i.Lalvsh 
Total 45,453 42,230 42,517 

Revenue effects that would accrue to individual 
communities in the Region as a result of airport- - 
related construction activity would vary 
depending on the extent of local purchases of 
goods and services in these cities. In the State of 
Washington, materials and labor used in 
construction are included in the taxable base for 
retail sales; therefore, one-time sales tax revenues 
would be generated on the basis of the estimated 
value of construction spending throughout the 
construction project period. Construction- 
activity-generated sales revenues would also 
accrue to King County and the State of 
Washington. 

(G) WATER OUALITY 

Potential construction impacts include temporary 
increases in suspended sediment concentrations 
caused by an increase of eroded materials 
enteringhching Miller and Des Moines Creeh. 
Construction activities including clearing, 
grading, and filling at the runway site (and 
excavation at borrow source areas) have been 
estimated using the Revised Universal Soil Loss 

Equation (RUSLE). RUSLE provides an 
estimate average sediment production caused by 
sheet and rill erosion processes, which are the (- 
dominant erosion processes at construction sites 
(i.e., runway fillslopes and borrow source area 
cutslopes). RUSLE does not account for 
potential sediment production from gully erosion 
or mass wasting processes, which are not 
processes typically encountered at construction 
sites. It should be noted that estimated sediment 
yields are estimates of sediment eroded from 
fillslope and cutslopes. This is not equivalent to 
the amount of sediment delivered to or received 
by Miller and Des Moines Creeks. A significant 
proportion of eroded material would be removed 
and retained onsite by stormwater management 
facilities. 

A number of assumptions were made to estimate 
sediment yields from fillslopes and cutslopes at 
construction (i.e., filldopes) and borrow source 
area (i.e., cutslopes) sites. Sheet and rill erosion 
are the dominant erosional processes at 
construction sites and therefore sediment yields 
from construction areas are approximated by the 
revised universal soil loss equation A = 
R*K*US*C*P where R is the factor for climate 
erosivity (from R factor map = 40); K is the soil 
erodibility factor for compacted fillslopes and 
cutslopes of glacial till, recessional and advance 
outwash~materials, which is approximated by the 
erodibility factor for Alderwood Series soils (K 

C 
= 0.15); U S  is the length/slope factor (from 
published table); slope lengths determined using 
the Pythagorean Theorem a2+bz=c* where a = 
horizontal distance from plan view drawin&, b 
= vertical height and c = slope length; all slope 
lengths for the borrow source area cutslopes use 
maximum recommended vertical height of 30 feet 
and 50% slope; fillslopes and cutslopes will be 
50% (2H:lV), unreinforced slopes; C is the 
cover-management factor (C = 0.1 for mulching 
and 0.03 for established vegetation); P is the 
support practices factor for conservation 
planning. Total average annual sediment yield 
for fillslopes and cutslopes (tondyear) was then 
determined by multiplying the estimated 
sediment yield (tons/acre/year) by the appropriate 
fillslope and cutslope areas determined from plan 
view drawings. Borrow site sediment vield . - -~~  
estimates we;e determine$ using  the^ preferred 
alternatives for each sit$. Pro~osed terminal 
(e. ,  landside) improvements would result in 
negligible increases in sediment being 

Sedrle-Tacoma Imer~ l iona I  Airport Third Dependem 
-. Runway Preliminaty EngineeringS~u& kMB, 1994. ' Droj  Searr le -Tma I ~ ~ m t i o m I  Airport 

Invesligation of On-Sile Borrow Sources, HNIB, May 
1995. 

Chapter IV 
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transported to Miller and Des Moines Creeks. 
Estimated sediment yields using a cover factor of 
0.03 and support practices factor of 0.2 represent 
expected conditions following successfbl 
establishment of vegetation. Estimated sediment 
yields using a cover factor of 0.1 and P factors 
ranging from 0.5 to 0.2 represent expected 
conditions during and up to 1 year after 
construction. 

The primary mechanism for delivery of sediment 
to Miller and Des Moines Creeks from 
construction and borrow source areas is in 
stormwater runoff Without established transport 
routes or pathways to Miller and Des Moines 
Creeks (e.g., culverts, ditches, and swales), much 
of the sediment eroded from fillslope surfaces 
would be deposited at the base of the fillslopes 
where there are buffers of established vegetation 
and lower gradients between potential sediment 
sources and these creeks. Estimated sediment 
yields do not account for removal of suspended 
solids ( e .  water borne sediment) from 
stormwater runoff. Some Fraction of the eroded 
fillslope materials will reach stormwater 
collection and conveyance facilities. Proposed 
conceptual stormwater management facilities 
(i.e., wet vaults and biofiltration swales), which 
have suspended solid removal efficiencies 
ranging from 50 to 100%, Based on treatment 
efficiencies it is expected that at least 80% of the 
total suspended solids delivered to stormwater 
management facilities (e.g., wet vaults, wet 
mnds. and males) will be removed. Althoucrh 
;nlikdy. it is assumed all sediment yields wodd 
be delivered to stormwater management facilities. 

Therefore, during and up to 1 year after 
construction, it is estimated there could be an 
increase in sediment loading of about 28 to 71 
tons per year to Miller Creek and about 24 to 60 
tons per year to Des Moines Creek. Based on 
estimated existing sediment loadings (as Total 
Suspended Solids - TSS) for Miller Creek and 
Des Moines Cmk,  these represent estimated 
increases of about 11 to 27% (Miller Creek) and 
14 to 36% @es Moines Creek) during and 
immediately after construction. Sediment that is 
not retained in stomwater management facilities 
and that reaches Miller and Des Moines Creeks 
would contribute to temporary increases in TSS 
concentrations. These potential - temporary 
increases in suspended solids and impacts on 
water quality could be expected to decrease 
exponentially as vegetation becomes established, 
covers exwsed soils. reducing soil erodibilitv 

Actual sediment yields would be expected to be 
lower than estimates in Table N.23-8 for several 
reasons. Average annual sediment yields for 
borrow source areas are based on maximum slope 
gradient of 50%. Based on the preliminary 
preferred alternative grading plans for the borrow 
source areas, average slope gradients would be 
significantly lower than 50% for at least half of 
the slopes of all borrow source areas. Slope 
gradient is one of the most important factors 
affecting erosion. As gradient decreases, 
potential energy and potential sheet and rill 
erosion decreases proportionally. Therefore, 
estimated average sediment yields would be 
expected to be considerably higher than actual 
sediment yields from bomw source areas. In 
addition, several other factors at borrow source 
areas would be expected to reduce actual 
sediment yields compared to these estimates: 

Topographic benches or much lower gradient 
slopes are proposed at the base of all steeper 
slopes; 
All bomw source area boundaries are 
separated from Miller and Des Moines 
Creeks by forested buffers of at least 150 
feet; 
A buffer of established vegetation of at least 
50 feet would be maintained between 
clearing and grading limits and borrow 
source area boundaries; 
Potential sediment delivery pathways (e.g., 
drainages, culverts, ditches, or swales) to 
Miller and Des Moines Creeks are absent; 
Only a fraction of the material eroded would 
eventually reach stormwater management 
facilities (as TSS) on Miller and Des Moines 
Creeks; the rest would be retained within the 
borrow source area boundaries. 

For these reasons, actual potential increases in 
sediment loading to Miller and Des Moines 
Creeks would be expected to be lower than 
estimated. Actual sediment yields and temporary 
increases in TSS from construction activities 
would depend on the effectiveness of erosion and 
sediment controls; fillslope and cutslope lengths; 
widths of existing buffers of forest vegetation 
( i . ,  established vegetation); topographic 
benches and depressions that act as sinks for 
eroded materials; and available sediment delivery 
pathways (e.g., ditches, culverts, and swales). 

.. ~~- 

and thereci sediment*yields ad sediment load; 
In addition, the Port's erosion control plan, would Potential construction impacts would be reduced -3 huther reduce potential sedimentation levels. by an erosion and sediment control plan. An 

Chapter lV 
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approved erosion control plan would include a 
complex and effective system of erosion and 
stormwater runoff controls. Elements of an 
erosion and sediment control plan would include 
a interco~ected system of erosion and 
stormwater runoff controls, including best 
management practices and structural erosion 
control methods, such as phased clearing and 
grading, confining construction to the dry season 
whenever possible, sediment traps and ponds, 
interceptor dikes and swales, mulching, filter 
fabric fence, hydroseeding, and terracing. 
Terracing and phased clearing and grading and 
other erosion controls would reduce slope lengths 
and result in proportional reductions in surface 
erosion. Similarly, stormwater runoff controls 
(e.g., interceptor dikes and swales, sediment 
ponds) would result in proportional reductions in 
surface erosion by reducing rilling, increasing 
sediment deposition, and reducing sediment 
delivery to Miller and Des Moines Creeks. 
Combined these BMPs or structural erosion 
controls reduce erosion or sediment delivery and 
thereby control potential increases in TSS in 
Miller and Des Moines Creeks. Although 
implementation of an effective erosion and 
sediment control plan would not remove all TSS, 
it is expected to successfully mitigate potential 
TSS loading and temporary construction impacts 
on water quality in Miller and Des Moines 
Creeks. 

Erosion control success depends on the timing of 
application of the control measure(s), the rate of 
application (for mulches), and types of control 
measures, soil erodibility, and slope gradient. 
Erosion controls implemented immediately after 
or during construction have a much greater 
potential to appreciably reduce sediment 
production compared to measures implemented 
later? In general, sediment production rates 
from fillslopes are initially high in 
unconsolidated material, then decrease 
exponentially over time as vegetation becomes 
established. The ability of established vegetation 
to anchor and hold soils in place is clearly 
reflected in the lower sediment jield estimates 
Table IV.23-8 for established cover conditions. 
As vegetation becomes established on these 
fillslope and cutslope areas following 
construction, sediment yields are expected to 
decrease exponentially. Only a fraction of the 
estimated sediment from fillslope and cutslopes is 
likely to reach Miller and Des Moines Creeks. 

' Reduction of Soil fiosion on ForesI R o d ,  E.R 
Burrouehs Jr. and J.G. Kine. General Technical Reoort 
INT-2&, US. ~epart.m&t of Agriculrure, ~drcst 
Service, Intermountain Research Stalion,1989. 

Potential construction impacts on surface water 
quality are generally limited to short-term 
increases in total suspended solids from erosion 
and sedimentation. Such impacts would be 
mitigated by implementation of an approved 
stormwater pollution prevention plan and erosion 
and sedimentation control plan, which are 
required conditions of the Port of Seattle NPDES 
permit for the Airport. These plans would be 
required before construction began and would 
include specific performance standards and 
contingency plans. Chapter N, Section 10 
"Water Quality and Hydrology" provides 
additional detail on water quality impacts. 

King County contracts with two private firms, 
Waste Management, Inc. and Regional Disposal 
Comppany . (Rabanco), - to . provide receiving 
facllihes for non-recyclable CDL wastes 
generated in King County. Contracts negotiated 
with Waste Management, Inc. and Rabanco 
include an agreement that King County no longer 
accept CDL wastes, except in incidental 
quantities. Waste-handling services provided by 
Waste Management, Inc. and Rabanco include 
transfer of mixed loads of CDL wastes, removal 
of recyclable materials, and collection and 
disposal of CDL wastes. The CDL waste 
collected at transfer facilities is disposed of in 
landfills owned and operated by these companies. 

C 
Limited recycling of CDL materials is provided 
at the vendor facilities. King County also offers 
technical assistance to encourage recycling of 
CDL wastes. A CDL Material Management 
Resource Guide, published by the King County 
Solid Waste Division, lists local CDL recycling 
facilities. 

The amount of construction and demolition waste 
associated with the four alternatives for the Sea- 
Tac International Airport Master Plan cannot be 
quantified at this time, but would be expected to 
be essentially the same for each build alternative. 
A substantial amount of demolition and 
construction waste will be generated. The 
majority of the waste material will result from 
offi~irport site building, road, and associated 
infrastructure demolition. as well as on-site 
building, road, and &way demolition to 
accommodate new and expanded landside and 
airside facilities at the Airport. 

(I) CUMULATIVE IMPACTS 

The completion of the proposed Master Plan 
Update improvement is not anticipated to have a 
large impact, in combination with other 

C. 
Chapter 1V - IV.23-12 - 
Construction 
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development in the Airport area. The timing of 
the proposed new parallel runway embankment 
construction is not anticipated to coincide with 
other equally large scale development in the 
Airport area. Terminal and landside 
improvements could occur in a timeframe similar 
to other roadway projects, such as the SR 509 
ExtensiodSouth Access. The cumulative 
impacts of the Master Plan Update 
landsidelterminal improvements would likely 
result in added roadway congestion and impacts 
due to air, noise, and water pollution. 

(J) MITIGATION 

Based on the selected hauling plan, the Port of 
Seattle will develop a Construction and 
Earthwork Management Plan. If impacts are 
found, actions such as the following measures 
will be taken to minimize construction related 
impacts: 

1. The Plan would designate preferred haul 
routes and specific conditions such as hours 
of operations, traffic control changes, and 
route mitigation which should be included in 
the construction earthwork bid document(s) 
as contract requirements. If the routes 
suggested by the conbactor(s) include 
roadways or intersections that are already 
performing at a LOS D or F, the Plan would 
include action such as provisions that restrict 
truck traffic during AM and PM peak 
periods. 

During dry weather conditions, contract 
provisions which would require the 
contractor to cover all loads to reduce debris 
and dust loss from the transport activities and 
to provide for street cleaning and pavement 
repairs during the construction process will 
be stipulated. 

2. Consider acquiring material rights to the 
Maury Island sites. Use of Site #I4 and the 
Maury Island King County Park (consistent 
with the development of the park and if 
permits can be obtained) would limit the 
affected routes to SR 509, which could 
handle additional truck traffic throughout the 
day without significant impacts on levels of 
service. 

Because of the social disruption that would occur 

3 
in the general vicinity of the proposed new 
runway construction, a construction mitigation 
acquisition program will be implemented. This 

acquisition includes 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. 

Chapter lV - rV.23-13 - 
Construction 



Sea-Tac Airport Master Plan Update Final EIS 

TABLE IV.23-1 c 
Seattle-Tacoma International Airport 

Environmental Impact Statement 

CONSTRUCTION F I U  REQUIREMENTS 

Fill Available 

. Available On-Site Fill 
On-Site (Million Cubic Yards) 
Borrow Source Minimum Maximum 

Area 1 
Area 2 
Area3 
Area 4 
Area 5 
Area 8 

Subtotal 

Common Excavation 

Total OnSite Fill Available 

Fill Reauirements 

Total Fill Requirements 
Master Plan Update (Million Cubic Yards) 

Construction Activity In-Place Adjusted 

8,500 Foot New Parallel Runway 17.25 19.84 
RSA Improvements 0.98 1.13 
Relocation of S. 154th Street 0.13 0.14 
SASA Facilities ' . 2.20 2.53 

Subtotal 20.56 23.64 

Runway 34R Extension 2.40 2.76 

Total Fill Required 22.96 26.40 

Exhibit IV.23-1 shows the on-site borrow sources, while Exhibit IV.23-2 shows the possible off-site sources. 

Source: INCA Enginecn, December 1995. 

Chapter lV - 1V.23-13A - 
Construction 



TABLE IV.23-2 
Page 1 of4  

Seattle-Tacoma International Airport 
Environmental Impact Statement 

SUMMARY OF EXPECTED OFF-SITE BORROW SOURCE HAUL ROUTES 

SOURCE #I  - SeaTac, King Counw 
I Expected Source I Jurisdiction/ ) Route 1 Number I Pavement I Speed 1 Existing 1 Additional I 

Access Route 
lntcrnational BoulcvordlSR99 
South 160th Street 

SOURCE #Z - SeaTac,  kin^ Counly 

Exhibit 1V.23-2 show the possible off-silc sources. 

Agency 
WSDOT 

City of SenTnc 

Expected Source 
Access Route 

Dcs Moincs Mcmorial Drive 
South 

SOURCE #3 - SeaTaw'KenUlhkwila,  kin^ Counly 
Expected Source 

Access Route 
Orillia Road 
South 188th Street 

Clsssiliratlon 
Principal Mcrial 

Minor Mcrial 

Jurisdiction/ 
Agency 

City of SeaTac 

Jurisdiction/ 
Agency 

King County 
City of SeaTac 

ofLanes 
5 lanes 
4 lanes 

Route 
Classification 
Minor Artcrial 

Route 
Classification 

Principal Mcrinl 
Principal Mcrial 

Condition 
Vcry Good 

Good 

Number 
olLanes 
2 Ian= 

' Number 
of Lanes 
2 lanes 
4 lanes 

l h i t  
45 mph 
35 mph 

Pavement 
Condition 

Good 

Pavement 
Condition 

Good 
Very Good 

ADT 
33,000 
9,000 

Speed 
Limit 

35 mph 

Comments 

Existing 
ADT 
13,000 

Additional 
Comments 

Speed 
Limit 

35mph 
40 mph 

Additional 
Comments 

Existing 
ADT 

27,000 
27,000 
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Seattle-Tacoma International Airport 
Environmental Impact Statement 

SUMMARY OF EXPECTED OFF-SITE BORROW SOURCE HAUL ROUTES 
SOURCE #5. #8 - Tacontn. Pierce Cotrntv 

I Expected Source ) Jurisdiction/ ( Route I Number 

." ..-., ...- 
Interstate 5 I WSDOT I Principal Arterial Fwy ) 8 lanes 

Access Route 
Marine View Dr/East - West Road 
Taylor Wayl54th Ave EasV 

I I 

Enchanted Parkway1 1 WSDOT I Minor Arterial 1 2 lanes 

Agency 
City ofTacoma 
City ofTacoma 

SOURCE #6 - Federal lVay, King Counfy 
Expected Source 

Access Route 
Milton Road/l6th Ave South 

SOURCE #7- Auburn, King CounN 
Expected Sourcc I Jurisdiction1 I Route 1 Number 

Classification 
Minor Arterial 
Minor Arterial 

State Route 161 
South 348th StreeVState Route I8 
Interstate 5 

~ c c e s s  Route I Agency I Classification ( o f ~ a n e s  
Keney WayPK" Street SE I Auburn ( Principal Arterial I 2 lanes 

of Lanes 
2 lanes 
5 lanes 

Jurisdiction1 
Agency 

King County 

Privatc Tmck Route I Private I 1 2 lanes 
Ellinason Road/4lst Street SE 1 AlgonalAubuml~ Principal Arterial I 4 lanes 

WSDCYf 
WSDOT 

- 
I - Pacific I I 

State Route 167 I WSDOT I Principal Arterial 1 4 lanes 

Route 
Classifleation 

Collector Arterial 

1 -.--.. ", 1 

West Valley lliphway 1 City ofAuburn I Principal Arterial I 4 lanes 
Stale Route 18 1 WSDOT I Princioal Arterial I 4 lanes 

Number 
of Lanes 
2 lanes 

Minor Arterial 
Principal Arterial 

Principal Arterial Fwy 

I 1 I 
Interstate 5 1 WSDOT ( Principal Arterial Fwy ) 8 lanes 

5 lanes 
5 lanes 
8 lanes 

Exhibit IV.23-2 shows the possible off-site sources. 

Fair I 55 mph 1 154,500 1 I 

Pavement 
Condition 
FairIPoor 

Good 

Additional 
Comments 

Excellent. North ofsouth 375th Street 

Speed 
Limit 

35 mph 
35 mph 

Pavement 1 Speed 1 Existine 1 Additional I 

Good 
Fair 

Existing 
ADT 
8,300 
13,500 

Additional 
Comments 

35 mph 
55 mph 

Condition 
Good 
NIA 
Good 

I I I 

Good I 40mph I I 
Good ( 55 mph ( 68,000 1 Steep 6% Grade between 1-5 

I I I 

I I I and SR 167 (Westbound I 

51,000 
154,500 

Llmit 
35 mph 

NIA 
35 mph 

55 mph 

I I (Uphill) 
Fair I 55 mph 1 154,500 1 

North of South 351st Street 

56,500 

ADT - 
12,200 
NIA 

10,800 

Comments 



TABLE IV.23-2 
Page 3 of4  

Seat t le-Tacoma Internat ional  Ai rpor t  
Envi ronmenta l  Impac t  Statement 

SUMMARY OF EXPECTED OFF-SITE BORROW SOURCE HAUL ROUTES 

SOURCE #9 - Maifby, Snohomish County 
I Ern~rted Snurce 1 Jurisdictionl I Route 1 Number 1 Pavement 1 Speed I Existing 1 Additional I - - ,. - -. - - - - - - - - .- - 

Access Route ( Agency I Classification 1 of Lanes I Condition 1 i imi t  I ADT- I Comments 
Maltbv RoadlYew RoaWaradise 1 WSDOT I Collector Mcrial I 2 lanes 1 Good 1 35 mph 1 9,300 1 1 
Lake ~ o a d / ~ ~  524 I I I I I I I 
State Routc 522 I WSDOT ( Principal Mcrial I 2 lanes ( Very Good 1 55 mph ) 45,500 1 North of the SR9 Interchange 

Interstate 405 

SOURCE #lo, #I 1, and l l A  - Black Dlan~ond,  kin^ County 

Exhibit 1V.23-2 shows the possible off-site sources. 

WSDOT 

State Route 18 

Interstate 5 

Additional 
Comments 

South of Black Diamond 
Within Black Diamond 
North of Black Diamond 
Within Black Diamond 
East of Kent - Black Diamond 

Fncway 

Principal Mcrial 

- 

WSDOT 

WSDOT 

Speed 
Limit 

50 mph 
35 mph 
50 mph 
35 mph 
50 mph 

4 lnnes 
6 lnnes 

Existing 
ADT 
9.000 

11,000 

7.600 

Route 
Classification 
Minor Merial 

Minor Arterial 

Principal Merial 

Number 
of Lanes 
2 lanes 

2 lanes 
4 lanes 
2 lanes 

Expected Source 
Access Route 

Black Diamond - Enumclaw R d  
SR 169 
Maple Valley - Black Diamond R d  
SR 169 
Auburn - Black Diamond Rd 

Principal Merinl 
Freeway 

Principal Merial 

Pavement 
Condition 

Good 

Fair 
' 

Good 

Jurisdiction1 
Agency 
WSDOT 

WSDO'T 

King County 

Good 

4 lanes 

8 lanes 

55 mph 

Good 

Fair 

129,000 

40 mph 
55 mph 

55 mph 

South of the SR9 lnterchnnae 

68.000 

154,500 

West of Kent - Black Dinmond 
Stcep 6% Grnde between 1-5 
and SR167 (Westbound Uphill) 



SOURCE #I2 - Covln~ton/Kmf, K l n ~  County 
Exnected Source I Jurisdictionl 1 Route 

Acceys Route 
Covington - Sawyer Rd 
Kent - Kanglcy RdlSouth 272nd 

TABLE 1V.23-2 
Page 4 of 4 

Street/SR5 16 I I 

Seattle-Tacoma International Airport  
Environmental  Impact  Statement  

A~ency  
King County 

WSDOT 

State Route 18 

SUMMARY OF EXPECTED OFF-SITE BORROW SOURCE HAUL ROUTES 

Clasdlication 
Minor Arterial 

Principal Arterial 

I I 

Interstate 5 I WSDOT 1 Principal Arterial Fwy 

WSDOT 

SOURCE #I3 - Norllr Bend, Klng Counly 
Expected Source 1 Jurisdictlonl 1 Route 

Freeway 

Number I Pavement I Speed 1 Existing I Additional 

1 very ~ o o d  1 I I 
4 lanes I Good I 55 mvh 1 49.000 1 South ofAuburn-Black 

of Lanes 
2 lanes 
5 lanes 

Condition 
Goomair 
Excellent/ 

2 lanes 

8 lanes 

SOURCE #I4 - Dupont. Plerce Corrnfv 

Number 
of Lanes 
2 lanes 
6 lanes 
6 lanes 

Wmit 
35 mph 
35 mvh 

Fair 

Exhibit IV.23-2 shows the possible off-site sources. 

ADT I Comments 
11,000 1 
25,000 1 

Pavement 
Condition 
Goomair 

Good 
Good 

SOURCE #IS - M&V ~sland, King Eoung, SOURCE #JSA - Mauty Island, Future King County Park 
SOURCE # l6  - Pod  Gamble, Kltsop Corrnly 

55 mph 

Expected Source 
Access Route 

East Marginal Way SouthlSR99 

State Route 509 

Speed 
Limit 

35 mph 
55 mph 
55 mph 

154,500 

Jurisdiction1 
Ap;ency 
WSDOT 

WSDOT 

Diamond VC 
North of Auburn-Black 
Diamond VC 
Sleep 6% Grade between 1.5 
and SR167 (Westbound 
Uphill) 

Existing 
ADT 
11,000 
70,500 
129,000 

Additional 
Comments 

West of North Bend 

Route 
Classification 

Principal Arlerial 

Principal Arterial Fwy 

Number 
of lanes  
7 lanes 

4 lanes 

Pavement 
Condition 
GoodllXr 

Good 

Speed 
Limit 

45 mph 

55 mph 

Existing 
ADT 

43,500 

40.500 

Additional 
Comments 

The Borrow Source material 
would be barged into 
Duwamish Waterway. 
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TABLE lV.23-3 
- 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

SUMMARY O F  CONSTRUCTION TRAFFIC IMPACTS 
REVIEW FOR USE OF OFF-SITE BORROW SOURCES ACCESS ROUTES 

I Borrow 1 FeasibkSite: 1 Residential 

L i t e d  
Class C 
Limited 
Class C 

1 506~ligrunent I 
3 1 B/C I Along Orillia 

I I I Roadand 

Along Milton 

Yes, Could 
Supply All 

l l l l lA  

Yes, Could 

14.15. Yes, Could 
Supply All 

Class C 

Safety Roadway Roadway 
Concerns Classifications Condition 

Satisfactory satisfactory Satisfactory - t i -  
Satisfactory Satisfactory Satisfactory 

1 I 

Satisfactory Satisfactory Satisfactory 
I I 

Satisfactory Satisfactory Satisfactory 

limited quality or quantity. 

limited quality or quantity. 
Use not anticipated I 
Local access route 

congested throughout the 

limited aualitv or quantity. I 
Use Aot &ticip&d - 1 

Potential Rail Soum 

Off-site borrow source construction truck traffic could range from 66 truck trips to 109 truck hips per hour. Exhibit N.23-2 
shows the possible off-site sources. 

Source: INCA Enginem, December, 1995. 

Chapter IV - IV.23 -13F - 
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TABLE IV.23-4 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

LEVELS OF SERVICE SUMMARY SHEET 

1994 I Year 2000 
Existin2 Do Nothing I Minimum On-Site I Maximum On-Site 

NB =North Bound on segment 
SB = South Bound on segment 
Source: INCA Engineers, December 1995 
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TABLE IV.23-6 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

CONSTRUCTION ROUTE EMISSIONS 
1-HOUR & 8-HOUR CARBON MONOXIDE 
WITHOUT BACKGROUND  LEVEL(^^^^' 

1-Hour Carbon Monoxide t h i s i o n s  Levels 

1 2 0 0 0  W ith Project -1 
A B C D E F G H I  

Construction Router 

8-Hour Carbon Monoxide Emissions LeWs 

1 2 0 0 0  Do-Nothing 

l2OOO With Project 

A B C D E F G H  I 

Construction Router 

Note: A = SR509 from SR518 to So. 160th Street 
B = So. 160th Street from SR509 to Des Moines Memorial Drive So. 
C = Des Moines Memorial Drive So. from So. 160th Street to 8th Avenue So. 
D = Des Moines Memorial Drive So. from 8th Avenue So. to 148th S u e t  
E = 154th Street from 24th Avenue So. to 16th Avenue So. 
F = 24th Avenue So. from 154th Sueet to So. 152nd Street 
G = Des Moines Memorial Drive So. from So. 200th Street to 188th S a t  
H = So. 200th S u e t  from Des Moines Memorial Drive So. to 26th Avenue So. 
I = Unpaved on-Airport road south of airtieid 
[Exhibit IV.23-1 illustrates the construction haul routes] 

AAQS: I-Hour CO = 35 ppm; %Hour CO = 9 PPm 

" Background levels are not included a. follows: I-Hour backgrouud=5 ppm; &Hour background=3.5 ppm 

Source: Landrum & Brown, Inc., CAWQHC, December, 1995 
h:~\01210~alinckons1o~t.doc & constouLxls 

Chapter IV - IV.23-13H - 
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TABLE IV.23-7 

Seattle-Tacoma International Airport 
Environmental Impact Statement 

CONSTRUCTION ROUTE EkIlSSIONS 
24 HOUR & ANNUAL PARTICULATES 

WITHOUT BACKGROUND LEVEL (pg/mA3) 

24-Hour P a r t i c ~ l a t e  E m i s s l o n ~  Levels  I 

Construct ion  Router 

A n n c s l  P ~ r t l c ~ l a t e  Emiss ions  Levels  

I C ~ n s t r u e t i o n  Router I 
Note: A = SR5W from SRS18 to So. 160th SWet 

B =So. 160th Swet  from SR509 to Des Moines Memorial Drive So. 
C = Des Moines Memorial Drive So. from So. 160th S t m t  to 8th Avenue So. 
D = Des Moines Memorial Drive So. from 8th Avenue So. to 148th Street 
E = 154th Street from 24th Avenue So. to 16th Avenue So. 
F = 24th Avenue So. from 154th Street to So. 152nd Street 
G =Des Moines Memorial Drive So. from So. 200th S t m t  to 188th Street 
H =So. 200th Street from Des Moines Memorial Drive So. to 26th Avenue So. 
I = Unpaved on-Airport road south of airtield 
[Exhibit IV.23-1 illustrates the construction haul routes] 

AAQS: 24-Hour Particulates = 150 pg/mA3; Annual Pasiculates = 50 pdmA3 

" Background levels are not included as follows: 24-Hour background=88.pghnA3; Annual background=33 
WmA3 

Source: Landnim & Brown, Inc., CAL3QHC. December, 1995 
h:\sea\01210~aliw\eons~~u~da: & consioutrlr 
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TABLE IV.23-8 

ESTIMATED EXISTING AND POTENTIAL SEDIMENT YIELDS (tonslyr) 

from sheet and rill erosion at proposed constrnction sites 
using the revised Universal Soil Loss  nation.^ 

Existinea Mulched/50%b Mulchedt20%~ Est. C0ved2O%~ 

West embankment - 229.8 91.9 27.6 

North embankment - 24.5 9.8 2.9 

Runway, e t ~ . ~  - 18.0 6.9 6.9 

North Borrow Sitese - 842 33.7 10.1 

Total Sediment Yield - . 356.5 1423 47.5 
Total Sediment Load 263-1,336 713 28.4 9.5 

Creek B& 

Runway, etcd - 22.9 9.1 2.7 

South Borrow Sitese - 277.0 1 10.8 33.2 

Total Sediment Yield - 299.9 119.9 35.9 

Total Sediment Loadf 167622 60.0 24.0 7.2 

All embankments and cutslopes are unrcinfomd 2H:lV slopes; 44% of mway construction area will drain to 
Miller Crak and 56% will drain to Des Moines Cmk maximum used for bomw soum area calculations 
(slope height 30 feet, slope length 60 feet). 

Range of estimated misting sediment loadings (as TSS) arc for the entire basin mas  based on established land use loading 
rates (Ibdamdyear) and land use areas identified in Drafl EIS Table N.10-2. 

All exposed areas would be mulched with straw and 20 to 50?6 of eroded material delivered to construction site or borrow 
source area boundacies (i.e.. 50 to 80% retained or deposited within these areas). 
All exposed areas would have established grass or shrub vegetation and 20°h of eroded marerial would be delivmd to 

conmuction site or borrow source area boundaries (80% retained or deposited within these a m ) .  

Runway, etc. includes the new parallel mway, taxiways, perimeter mad, and intmway areas 

North Borrow Sites includes only Borrow Source Area 5 (sites 6.7, and 8 have been dropped and arc no longer considered 
viable options); South Borrow S~tes includes Borrow Soum Anas 1-4. 

20% of all sediment delivmd (i.e., sediment yield) to stormwater management facilities would be delivered to Miller and 
Des Moines Cmkt. 

' Revtsed Universal Soil Loss Equation. U.S. Department of Agriculture, Natural Resources Conservation Service, 1995. 
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3 CHAPTER W, SECTION 24 

AESTaETICS AND URBAN DESIGN 

This section includes a general description of the 
present views and aesthetic characteristics of the 
A i i r t  Also presented is an analysis of the 
aesthetic view impact of Sea-Tac Airport and the 
proposed Master Plan Update alternatives from 
specific locations on public rights-of-way around 
the Airport perimeter. Although the proposed 
"With Project" alternatives would cause a 
permanent change in the visual character of the 
area, adherence to applicable design and 
landscaping standards would ensure that this 
impact would not be adverse. 

A reconnaissance of A i r t  perimeter was 
conducted to establish potential areas which may 
be affected by the Master Plan Update 
alternatives. A series of black and white 
photographs were taken from representative 
views in which the Airport andlor its facilities 
could be viewed. These views were located in 
public rights-of-way in residential and non- ) residential areas, as well as views han hotels, 
public recreation facilities, and churches. These 
photographs formed the basis for preparing a 
description of views and vistas, amenities, scale, 
land use character, and massing of development 

assess the potential aesthetic impact resulting 
from each alternative. 

The following sections describe existing aesthetic 
conditions and the results of the of the analysis of 
the proposed Master Plan Update alternatives. 

The present airport site is characterized by 
somewhat dramatic down-slopes along the 
northern, western, and southern edges, and a 
gradual up-slope along the eastern edge. These 
landforms define a shallow plateau between the 
Green River to the east and Puget Sound to the 
west upon which the Airport is situated. 

For this analysis, eighteen locations, eight on- 
A i i r t  and ten o f f - A i i  were used to describe 
the existing visual character of the Airport and its 
immediate environs. These locations are 
depicted in Exhibit IV.24-1. They represent 
points from which the Airport can be seen 
unobstructedly or which may be adversely 
affected by changes in land form as a result of the 
proposed project and its alternatives. Table 
IV2-i-1 provides a brief description of each view 
site. 

The yalysis for this section was conducted using Combined, the eighteen view sites provide the 
digital airport layout plan illustrations depicting context in which the A i i r t  is located and 
the pre-design concepts of the proposed provide ample references from which to assess 
development and i t .  alternatives, photographs the potential visual and aesthetic impact of 
taken during the field reconnaissance depicting airport development alternatives. Photographs 
existing visual conditions, and imagery p r o d u 3  from each of the eighteen view sites are provided 
using a three dimensional computer model in Appendix N. 
showing the anticipated changes resulting from 
the alternatives. Also used for this analysis was The next step of the analysis, the field of 
Digital Elevation Mapping @EM) data obtained eighteen view sites were narrowed to four view 
from the U.S. Geological Survey for use in the sites to perform the 3D overlay analysis of 
three dimensional moderig to provide accurate alternatives. These four view site were selected 
topographic relief and gntrol. Using oa based on the ability to see various aspects of the 
combination of AutoCAD and 3D Studio , existing airfield and facilities, as well as the 
three dimensional representations of each ability to view the result of any proposed 
alternative were overlain on the photos of changes. The four view sites that were selected 
existing conditions to visualize the anticipated for detailed analysis include: 
changes resulting from each alternative. The 
resulting views were then used to qualitatively Vim Site I - Red Lion Hotel Towers. This 

view site is representative of views which 
might be seen from commercial and 

11 ~utodcsk AU~~CADO, ~e~ease  12, Autodesk, Inc.. residential areas south and east of the 
1992. Airport 

y Autodesk 3D studio0, Release 4, Autodesk, Inc., 1994. 

Chapter IV - IV.24-1 - 
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View Sife 5 - Prince of Peace Lutheran 
Church. This view site is representative of 
views which might be seen from residential 
areas south and west of the Airport. 

Viiw Site 6 - Residential area northwest of 
Airport. This view site is representative of 
views which might be seen from residential 
areas north and west of the Airport. 

View Site 17 - Holiday Inn Hotel. This view 
site is representative of views which might be 
seen from commercial and residential areas 
east of the Airport. 

Exhibits lV.24-2 through N.24-5 show the 
views of the existing Airport as can be seen from 
each of the four view site analysis locations. In 
the analysis of future conditions, each of the 
alternatives will be discussed in terms of these 
four view site locations. 

This section presents the potential future impacts 
to the aesthetic character of the area which may 
result fiom the implementation each of the three 
build alternatives. Impacts will be discussed in 
terms of changes to the existing visual character 
of the area. 

The Environmental Impact Statements for the 
SASA, On-Airport Hotel and Des Moines 
Creek Technology Campus identify the 
aesthetic and urban design impacts. The 
SASA development was identified to alter 
the visual character of the area immediately 
southeast of Sea-Tac. The On-Airport Hotel, 
due to its 16 story configuration, would serve 
as a visual landmark at Sea-Tac. However, it 
would not block views and it will be 
designed with anti-reflective surfaces to 
avoid glare. The Des Moines Creek 
Technology Campus would alter the 
character of the site. However, replanting of 
vegetation will minimize the impacts. 

Alternative 2, Centralized Terminal Concept, 
calls for the expansion of the existing 
terminal complex by extending Concourse A 
to the south along International Blvd South. 
In addition, this concept includes the 
expansion of both the north and south 
satellite concourses, expansion of the existing 
garage to the south, and construction of a 
proposed 8,500-foot new parallel runway. 

The following paragraphs provide an analysis 
of the potential visual impact at each view 
site resulting from Alternative 2. i. 

View Site I - As shown in Exhibit 
lV.24-6, implementation of Alternative 2 
would result in additional terminal 
building frontage and roadway 
improvements along International Blvd 
South. Views from this site are currently 
of mixed low to mid-rise commercial 
developments including hotels, fast food 
restaurants, and parking lots. The 
aesthetic character of this area could be 
characterized as cluttered and variable. 
In general, Alternative 2 would improve 
the street frontage appearance along 
Intemational Blvd South by providing a 
maintained landscaped facade similar to 
that of the existing terminal area. Views 
from this site would include the facade of 
the extended Concourse A and new 
Airport access roads connecting the 
existing road network to South 188th 
Street Existing commercial facilities 
immediately adjacent to the northwest 
corner of International Blvd South and 
South 188th Street would be maintained. 

Vkw Site 5 - As shown in Exhibit 
IV.24-7, implementation of Alternative 2 
would result in no adverse long-term 

(. 
changes to views as seen from this 
location. Much of the view is and would 
remain shielded by lines of dense 
vegetation. However, Alternative 2 
would have some limited short-term 
impacts to views from residential areas 
south and west of the Airport beyond the 
construction period while vegetation 
along the new slopes mature. 

Siie 6 - Similar to views seen from 
View Site 5, implementation of 
Alternative 2 would result in no adverse 
long-term changes to views as seen from 
this location. Much of the view is and 
would remain shielded by lines of dense 
vegetation as can be seen in Exhibit 
lV.24-8. However, Altemative 2 would 
have some limited short-term impacts to 
views fiom residential areas north and 
west of the Airport beyond the 
construction period while vegetation 
along the new slopes mature. 

View Site 17 - As shown in Exhibits 
IV.24-9a and lV.24-9b, implementation 
of Alternative 2 would result in 
additional terminal building frontage and 

Chapter IV - N.24-2 - 
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roadway improvements along 
International Blvd South. Views from 
this site wnsist primarily of views of the 
existing airfield and terminal complex. 
The aesthetic character of this area a u l d  
be characterized as maintained and 
ordered. In general, Altemative 2 would 
continue to provide a maintained 
landscaped facade similar to that of the 
existing terminal area. Views k m  this 
site would include the facade of the 
proposed airport hotel located at the 
north end of the existing terminal, new 
Airport access roads, and expansion of 
the existing north satellite concourse. 
Existing commercial facilities and 
cemetery along International Blvd South, 
north of the existing terminal complex 
would be maintained. 

Alternative 3, North Unit Terminal Concept, 
calls for a minor expansion of the existing 
terminal complex by extending Concourse A 
to the south along International Blvd South, 
along with the construction of a new unit 
terminal north of the existing terminal 
complex In addition, this concept includes 
expansion of the existing garage to the south, 
and wnstruction of a proposed new parallel 
iunway. The following paragraphs provide 
an analysis of the potential visual impact 
resulting from the implementation of 
Alternative 3. 

View Site I - As shown in Exhibit 
IV.24-10, implementation of Alternative 
3 would result in additional terminal 
building frontage and roadway 
improvements along International Bhrd. 
South, both south and north of the 
existing terminal complex. Views from 
this site are currently of mixed low to 
mid-rise commerkial developments 
including hotels, fast food restaurants, 
and parking lots. The aesthetic character 
of this area could be characterized as 
cluttered and variable. Similar to 
Alternative 2, views resulting from 
Altemative 3 would generally improve 
the street frontage appearance along 
International Blvd South by providing a 
maintained landscaped facade similar to 
that of the existing terminal area. Views 
from this site would include the facade of 
the extended Concourse A and new 
Airport access roads connecting the 
existing road network to South 188th 
Street. Existing commercial facilities 

immediately adjacent to the northwest 
corner of International Blvd South and 
South 188th Street would be maintained. 
The proposed north unit terminal would 
not likely be seen fiom this site. 

V c  Site 5 - As shown in Exhibit 
IV.24-11, implementation of Alternative 
3 would result in no adverse long-term 
changes to views as seen fiom this 
location. Much of the view is and would 
remain shielded by lines of dense 
vegetation. However, Alternative 3 
would have some limited short-term 
impacts to views from residential areas 
south and west of the Airport beyond the 
construction period while vegetation 
along the new slopes mature. 

Yiew Site 6 - Similar to views from View 
Site 5, implementation of Alternative 3 
would result in no adverse long-term 
changes to views fiom this location. 
Much of the view is and would remain 
shielded by lines of dense vegetation as 
can be seen in Exhibit IV.24-12. 
However, Alternative 3 would have 
limited short-tmn impacts to views from 
residential areas north and west of the 
Airport beyond the construction period 
while vegetation along the new slopes 
matures. 

Yiew Site 1 7  - As shown in Exhibii  
IV.24-13a and IV.24-13b, 
implementation of Altemative 3 would 
result in additional terminal building 
frontage and roadway improvements 
along International Blvd South, both 
north and south of the existing terminal 
complex. Views from this site consist 
primarily of views of the existing airfield 
and terminal complex. The aesthetic 
character of this area could be 
characterized as maintained and ordered. 
In general, Alternative 3 would continue 
to provide a maintained landscaped 
facade similar to that of the existing 
terminal arm. Views from this site 
would include the facade of the proposed 
airport hotel located at the north end of 
the existing terminal, the proposed new 
north unit terminal and its access roads, 
and expansion of the existing north 
satellite concourse. Existing wmmercial 
facilities and cemetery along 
International Blvd South north of the 
existing terminal complex would be 
maintained. 

Chapta N - IV.24-3 - 
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Alternative 4, South Unit Terminal Concept, 
calls for an expansion of the existing terminal 
complex by extending Concourse A to the 
south along International Blvd South to 
connect into a new unit terminaYgarage south 
of the existing terminal complex. In 
addition, this concept includes the expansion 
of both the north and south satellite 
concourses, expansion of the existing garage 
to the south, and construction of a new 
parallel runway. The following paragraphs 
provide an analysis of the potential visual 
impact resulting from the implementation of 
this alternative from each view site. 

Site 1 - As shown in Exhibit 
IV.24-14, implementation of Alternative 
4 would result in additional terminal 
building frontage and roadway 
improvements along International Blvd 
South, south of the existing terminal 
complex Views from this site are 
currently of mixed low to mid-rise 
commercial developments including 
hotels, fast food restaurants, and parking 
lots. The aesthetic character of this area 
could be characterized as cluttered and 
variable. Similar to Alternatives 2 and 3, 
views resulting from Alternative 4 would 
generally improve the street frontage 
appearance along International Blvd 
South by providing a maintained 
landscaped facade similar to that of the 
existing terminal area. Views from this 
site would include the facade of the 
extended Concourse A and new south 
unit terminal, as well as new Airport 
access roads connecting the existing road 
network to South 188th Street. All of the 
existing commercial facilities located 
between the exiting Airport property and 
International Blvd South to South 188th 
Street would be eliminated and replaced 
by the proposed terminal improvements. 

View Site 5 - As shown in Exhibit 
IV.24-15, implementation of Alternative 
4 would result in no adverse long-term 
changes to views as seen from this 
location. Much of the view is and would 
remain shielded by lines of dense 
vegetation. However, Alternative 4 
would have some limited short-term - impacts to views from residential areas 
south and west of the Airport beyond the 
construction period while vegetation 
along the new slopes mature. 

View Site 6 - Similar to views from View 
Site 5, implementation of Alternative 4 
would result in no adverse long-term ( 
changes to views from this location. 
Much of the view is and would remain 
shielded by lines of dense vegetation, as 
can be seen in Exhibit IV.24-16. 
However, Alternative 4 would have 
limited short-term impacts to views from 
residential areas north and west of the 
Airport beyond the construction period 
while vegetation along the new slopes 
matures. 

View Site 17 - As shown in Exhibits 
IV.24-17a and IV.24-17b, 
implementation of Alternative 4 would 
result in additional terminal building 
frontage and roadway improvements 
along International Blvd South, primarily 
south of the existing terminal complex. 
Views from this site consist of views of 
the existing and terminal 
complex. The aesthetic character of this 
area could be characterized as maintained 
and ordered. In general, Alternative 4 
would continue to provide a maintained 
landscaped facade similar to that of the 
existing terminal area. Views from this 
site would include the facade of the 
proposed airport hotel located at the 
north end of the existing terminal, new 
Airport access roads, and expansion of 
the existing north satellite concourse. 
Also seen from this view would be the 
facade of the proposed new remote 
pa+g garage. Existing commercial 
facilmes and cemetery along 
International Blvd South north of the 
existing terminal complex would be 
maintained. 

Q Preferred Alternative (Aim 

The Master Plan Update study reviewed 
general aesthetic improvement concepts and 
guidelines for improving the various areas 
around the Airport. In general these 
improvements would respond to: 

The arrival and departure experience 
being dominated by large scale and high 
speed experience; 

The improvements should respond to the 
perspectives of the auto and the aircraft; 

Design priorities should: a) provide clear 
information to traveling public; b) create 
a series of spatial moms; and c) enhance (. 

Chapter IV - IV.24-4 - 
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the Airport's identify and interface with 
the City of SeaTac; and 

8 Low or no-maintenance strategies should 
be applied whenever possible. 

Currently, the A i i r t ' s  entrance is built 
upon a design concept that emphasizes the 
arrival sequence in a clear and simple manner 
that one is arriving in a "green place". This 
green theme reinforces the natural beauty of 
Puget Sound. The Master Plan Update 
suggests that as development undertaken, that 
the green concept is reinforced in the 
treatment of open spaces, pedestrian spaces 
and vehicular mas.  It would involve the 
enhancement of the existing landscape 
concept, providing gateway elements in 
support of the entry sequence, maintain 
options to use the open spaces to the south of 
the existing main terminal as urban public 
spaces, and creates special feature arcas at 
pedestrian areas where different modes of 
movement concentrate. Similarly at the 
Airport's perimeter, the Master Plan Update 
recommends blending the Aupm.r edge with the adjacent off-airport land oms. 

The development of the proposed new 
parallel runway will affect the visual 
character of the west side of the Airport. The 
new runway would require construction of an 
extensive fill embankment to establish the 
proposed runway and runway safety area 
grades. Site preparation would include 
keying and benching along the existing 
embankment to create a stable fill base where 
the existing grades slope beneath the 
proposed new runway embankment. Upon 
completion, runway grades would range from 
410 feet above MSL at the north threshold to 
350 feet above MSL at the south threshold. 
To establish these grades, fill thickness 
would range up to approximately 160 feet at 
the maximum depth, with typical depths 
ranging between 30 and 100 feet. Cuts in 
existing grade of up to 20 feet would be 
required. 

Unreinforced fill slopes no steeper than 2 
horizontal to 1 vertical are recommended for 
most of the safety area embankment west of 
the proposed new parallel runway. 
Reinforced earth embankments, allowing 
embankment slopes of up to 55 degrees from 
the horizontal, could be used along portions 
of the west embankment, where practical, to 
minimize encroachment onto adjacmt areas. 
Construction of reinforced embankments 
involves establishing a zone of moderately 
well-compacted fill with layers of steel or 
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polymer reinforcement. Retaining walls 
would be used wherever practical to 
minimize encroachment on SR 509 and 
natural resources in the area. 

The P r e f d  Alternative calls for a minor 
expansion of the existing terminal complex 
by extending Concourse A to the south along 
International Blvd South, along with the 
construction of a new unit terminal north of 
the existing terminal complex. In addition, 
this concept includes expansion of the 
existing garage to the south, and construction 
of a new parallel runway. The following 
paragraphs provide an analysis of the 
potential visual impact resulting from the 
implementation of The Preferred 
Alternative. 

View Site 1 - As shown in Exhibit 
IV.24-10, implementation of The 
Preferred Alternative would result in 
additional terminal building fivntage and 
roadway improvements along 
International Blvd. South, both south and 
north of the exiting terminal complex 
Views from this site are cumntly of 
mixed low to mid-rise commercial 
developments including hotels, fast food 
restaurants, and parking lots. The 
aesthetic character of this area could be 
characterized as cluttered and variable. 
Similar to Alternative 2, views resulting 
from The Preferred Alternative would 
generally improve the strcet frontage 
appearance along International Blvd 
South by providing a maintained 
landscaped facade similar to that of the 
existing terminal area. Views fivm this 
site would include the h d e  of the 
extended Concourse A and new Airport 
access roads connecting the existing road 
network to South 188th Street. Existing 
commercial facilities immediately 
adjacent to the northwest comer of 
International Blvd South and South 188th 
Street would be maintained. The 
proposed north unit terminal would not 
likely be seen from this site. 

Yiew Site 5 - As shown in Exhibit 
IV.24-11, implementation of The 
Preferred Alternative would result in no 
adverse long-term changes to views as 
seen from this location. Much of the 
view is and would remain shielded by 
lines of dense vegetation. However, The 
Preferred Alternative would have some 
limited short-term impacts to views from 
residential areas south and west of the 
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Airport beyond the construction period applicable design and landscaping codes and 
while vegetation along the new slopes standards would help to ensure that this impact 
mature. would not be adverse. No further mitigation 

would be needed. 
( 

f iw Site 6 - Similar to views from View 
Site 5, implementation of The Preferred 
Alternative would result in no adverse 
long-tenn changes to views from this 
location. Much of the view is and would 
remain shielded by lines of dense 
vegetation as can be seen in Exhibit 
IV.24-12. However, The Preferred 
Alternative would have limited short- 
term impacts to views from residential 
areas north and west of the Airport 
beyond the construction period while 
vegetation along the new slopes matures. 

View Site I7 - As shown in Exhibits 
N.24-13s and IV.24-13b, 
implementation of the Preferred 
Alternative would result in additional 
terminal building frontage and roadway 
improvements along International Blvd 
South, both north and south of the 
existing terminal complex Views from 
this site consist primarily of views of the 
existing airfield and terminal complex. 
The aesthetic character of this area could 
be characterized as maintained and 
ordered. In general, the Preferred 
Alternative would continue to provide a 
maintained landscaped facade similar to 
that of the existing terminal area. Views 
from this site would include the facade of 
the proposed airport hotel located at the 
north end of the existing terminal, the 
proposed new north unit terminal and its 
access roads, and expansion of the 
existing north satellite concourse. 
Existing commercial facilities and 
cemetery along International Blvd South 
north of the existing terminal complex 
would be maintained. 

Other development in the airport vicinity, that 
may occur in the future, in combination with the 
Master Plan Update improvements, may also 
affect area aesthetics and design. Specific 
cumulative impacts could result and would 
depend on the site design and facility placement. 

Although the proposed "With Project" 
alternatives would cause a permanent change in 
the visual character of the area, adherence to 
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LM.tion 

Red Lion Hotel Towm 

International Blvd South 
& South 188th Street 

Tya  Valley Golf 
Coursc parking lot, near 
the south end of the 
existing nmways 

Along the bend of the 
d whme South 196th 
Stmt hansitions into 
18th Avenue South 

Along the bend of the 
road wherc South 196th 
Street transitions into 
18th Avenue South 

At the comn of South 
192nd Strat and 8th 
Avenue South 

TABLE IV.24-1 
Page 1 of 3 

Seattle - Tacoma International Airport 
Environmental Impact Statement 

DESCRIPTION OF VIEW SITES 

Direction 
of V i m  

west 

west 

North 

East 

East 

Source: Landrum & Brown, Inc., 1995 

Relative 
Elevation 

Above Field 
Elevation, 13th 
Floor of Hotel 
Towns 

Below Field 
Elevation 

Below Field 
Elevation 

Below Field 
Elevation 

At Field 
Elevation 

Description of Vitwhnd Uses 

Provides a view of the south end of the tmninal area 
and airline maintmmce facilities. Provides a vantage 
point in which to o b m e  proposed changes to the 
south terminal and airfield areas. Land uas along 
International Blvd include low-rise commercial and 
retail sales establishments, along with several airport- 
oriented motels and hotels. 

From this vantage point can be o h e d  the small 
valley located at the end of the parallel m a y s .  
S i  in this valley is an I&hole golf coursc 
surrounded by wooded anss to the south of South 
200th Strat and a wooded hillside to the west. Two 
stream bcds cut through the wmc, one from the 
northwest coma and the othn, the upper reach of Des 
Moincs Cmk, flows out of the northcastcm coma of 
the golfcoursc. 

This site is situated along the west edge of the Tyce 
Valley Golf Coursc unda the extended centerlime of 
Runway 16W34L with views to the north. The site 
overlooks the area previously approved for h e  SASA 
development program. Elements of the golf course 
include undulating tarein below the runway elevation, 
with a mix of deciduous tzca in thii groupings 
betwan the fairways and s e v d  small imp0~dmentS 
in the northwcstan wmer of the wluse. 

This sitc is situated along the west edge of the Tyee 
Valley Golf Course unda the adcnded centerline of 
Runway 16RB4L with v i m  to the east The site 
overlooks the arca previously approved for the SASA 
development program. 

Presents a view of the Airport m seen from the Prince 
of Peace Luthcran Church. At approximate3y the same 
elevation as the Airp* the church grounds afford a 
view of the south end of the airfield at the easternmost 
edge of suburban residential areas in the wcstern 
portion of the city of Sea-Tac. Bctw~ttl the church and 
the Airport in this view is a small valley along Dts 
Moincs Memorial Highway wmMscd primarily of 
commercial land uses. 

Chapter IV - N24-6A - 
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TABLE IV.24-1 
Page 2 of 3 

Seattle - Tacoma International Airport 
Environmental Impact Statement 

DESCRIPTION OF VIEW SITES 

View 
Site # - 

6 

Direction 
of view 

East1 
Southeast 

Relative 
Ekvation 

Above Field 
Elevation 

Location 

In Highline in a 
residential area along 
Southwest 146th Strcet 
at 5th Avenue South 

Description of ViewlL.nd Uses 

This site is representative of views of the Airport and a 
small valley as seen from residential arcas northwest of 
the Airport. The land uses predominant in this area 
can be charaanized as suburban residential. Des 
Moines Memorial Highway (hidden from view) runs 
b e e n  this site and the Airport 

On Southwest 146th 
Street as it curves into 
12th Place South 

South 1 
Southeast 

Below Field 
Elevation 

This site affords a view of the westerly side slope of 
the airfield as seen fiom a nearby residential area 
Between this site and the Airport is a small, tree-lined 
valley comprised of scatted residential dwellings. 

At the intcrsection of 
8th Avenue South and 
Dts Moines Memorial 
Highway 

East Below Field 
Elevation 

This site is among the lowest areas in the vicinity and 
provides a view of the residences at the bottom of the 
westerly slope of the Airport. From this vantage point, 
views are pdally blocked by a variety of deciduous 

Perimeter Road on 
existing Airport 
prop* 

South Below Field 
Elevation 

View of the north end of Runway 16Rf34L. View 
shows the relationship of the A i i r t  to South 154th 
S h t  (South Renton - Three Tree Point Road) and 
depicts the relative change in elevation at the north end 
of the airfield. 

On Perimeter Road, 
adjacent to 12th Avenue 
South at the intcneaion 
of South 158th Strcet 

North 1 
South 

Below Field 
Elevation 

Views looking both north and south. Residential land 
uses are predominant along the west side of 12th 
Avenue South. Thick areas of deciduous trees and 
shrubs are located along the rising slope eaq between 
the outer perimeter road and the runways. 

North Along the Perimeter 
Road, approximately 112 
mile south of View Site 
10 

From this point, one can look north (towards Site 10) 
and see the dramatic change in elevation as the terrain 
slopes down and back up again before reaching View 
Site 10. Again similar to Site View 10, the west side 
of 12th Avenue South is residential in nature. 

Along the inner loop of 
the Perimeter Road, 
immediately south of 
the airport surveillance 
radar (ASR) antenna 

South At field 
Elevation 

This site provides a southerly view of the airfield as it 
transitions along the top edge of the western slope. 

North 

nc., 1995. 

At Field 
Elevation 

Site provides view of the airf~eld looking north 
adjacent to the Weyerhaeuser construction staging 
area. 1 Along the outer loop of 

the Perimeter Road, near 
the south end of 
Runway 16R134L 

Landrum & Brown 

Chapter lV - IV.24-6B - 
Aesthetics and Urban Design 



Sea-Tac Airport Master Plan Upabte Final EIS 

Source: 

TABLE IV.24-1 
Page 3 of 3 

Seattle - Tacoma International Airport 
Environmental Impact Statement 

DESCRIPTION OF VIEW SITES 

Along the outer loop of 
the Perimeter Road, near 
the south end of runway 
16W34L f 
Road, on the w& side 
of the far south end of 

16U34R 

Road, on the east side of 
the far south end of 

16U34R 

Holiday Inn Hotel, l lth 
floor. On Intemational 
Blvd, north of South 
176th Street 

Marriott Hotel, 5th 
floor. East of Airport 
tcnninal area on 32nd 
Avenue South 

Landnun & Brown, Inc., 1995. 

Rtlrtive 
Elevation 

At Field 
Ekvation 

At Field 
Elevation 

At Field 
Elevation 

Above Field 
Elevation 

Above Field 
Elevation 

Description of V i m h n d  Uses 

Site provides view of the airf~eld looking north 
adjacent to and immediately east of State Route 509 as 
it intmtcts with Des Moines Manorial Highway. 

This site pmvides views from the top edge of the slope 
looking down (south and east) toward the Tyee Valley 
Golf Course. This site shows the relative change in 
elevation betwan the airfkld and the sunomding 
terrain.. 

This site pmvids views from the top edge of the slope 
looking down (south and east) toward the Tyee Valley 
Golf Cowse. This site shows the relative change in 
elevation between the airfield and the sunomding 
tenain 

This site provides the best, unobst~cted views of the 
teiminal ama and north end of the existing airfield 
from the east side of the Airport area 

Representative of views from residential anas eat of 
Airport looking toward the terminal arm Views are 
garrally obstructed by dense vegetation. 
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Exhibits IV.24-2 through Exhibit IV.24- 17b 

are provided in Appendix N 
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PROBABLE, UNAVOIDABLE, ADVERSE 
ENVIRONMENTAL IMPACTS AND 

MITIGATION MEASURES 

This chapter summarizes the probable adverse 
impacts which would result from implementation 
of Master Plan Update alternatives at Seattle 
Tacoma International Airport and the forms of 
mitigation possible to reduce these impacts. 

1. PROBABLE ADVERSE IMPACTS 

As is described in Chapter IV "Environmental 
Consequences", the "With Project" alternatives 
would result in adverse impacts on the natural 
and social environment of the Airport area. The 
proposed Master Plan Update alternatives would 
result in impacts to all environmental factors 
considered, with the exception of: 

0 Coastal Zone Management and Coastal - 
Barriers; 

0 Prime and Uniaue Farmland: 
9 0 Wild and ~ c e k c  Rivers. 

The following section summarizes the mitigation 
measures that would be implemented to lessen 
the significant adverse impacts. 

2. MITIGATION MEASURES 

The following sections summarize the adverse 
impacts created by the alternatives, and the 
measures available to reduce these impacts. 

(1) Noise. Land Use and Social-Rdeted 
Imoacts (inclmdin~ DOT Section 4(fL 
Historic sites) 

As is described in Chapter IV, Sections 1 and 
2, ("Noise* and "Land Use"), the proposed 
Master Plan Update "With Project" 
alternatives would increase noise exposed 
area by 5 to 7 percent over the Do-Nothing 
action. The additional area exposed to 
aircmft noise levels in excess of DNL 65 
would also increase the population and 
housing units exposed. Some residential 
areas affected by DNL 65 and greater sound 
levels would experience an increase over the 
Do-Nothing of 1.5 DNL or greater. 

The following additional population and 
housing impact affected by DNL 75 and 
greater sound levels (severe noise exposure) 
and DNL 65 and greater sound levels (which 
include the DNL 75 and greater impacts) are 
shown in the table to the right. 

Increased Noise Exposure over 
the Do-Nothing (Alternative 1) 

65 DNL and 
greater 
Year2000 
A1 2 
Alt 3 
Alt 4 

Year 2010 
Alt 2 
Alt 3 
Alt 4 

Year 2020 
AIt 2 
Alt 3 
Alt 4 

Housing 

150 
150 
150 

130 
130 
130 

180 
160 
180 

Alternatives with 8,500-ft new nmway, located 2,500 
fect wcst of 16LJ34R 
Source: Shap i i  & Associates, 1995 ' 

Through the implementation of the Noise 
Remedy Program, the Port of Seattle has 
conducted an extensive noise and land use 
compatibility effort. As a result of this noise 
and land use compatibility program, 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. 
Therefore, the "With Project" alternatives 
would result in a small number of residents 
that would be newly affected by noise with 
the proposed improvements in comparison to 
the Do-Nothing. 

To facilitate continued noise reduction, the 
following noise and land use mitigation is 
recommended. 

Chapter V - V-l-  
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The measures now in effect, that would be 
wntinued, include: 

0 Nighttime Limitations Program - limiting 
the hours of operation for Stage 2 
aircraft. 

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

Flight Conidorintion - maintenance of 
runway headiig flight tracks by departing 
jets until reaching altitudes above 4,000 
feet. 

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

Several land use mitigation strategies will be 
undertaken: 

Mitigating Sienificant Noise Im~acts: 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 
(S102) would experience an increase of 
3.1 D m ,  

Woodside Elementary (S105) would 
experience a 1.7 DNL increase: 

0 Sunny Terrace Elementary (S 106) would 
experience a 2.6 DNL increase; 

Brunelle Residence (A27) would 
experience an increase of 1.5 DNL; 

Bryan House (A29) would experience an 
increase of 2.4 DNL. 

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 Sound~roofing: 
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 and 70 houses that were evaluated 
andlor insulated prior to 1992 would require 

( 
additional soundproofing at a wst of $6,000 
to $10,000 per residence. 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. 

Acauisition in the Auvroach 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 ~u r f ace .~  

The acquisition of properties within the 
approach and transitional areas north and 
south of the proposed runway may serve as a 
feasible and appropriate mitigation measure. 
This measure would involve the acquisition 
of all residential uses, and any vacant, 
residentially zoned properties which cannot 
be compatibly zoned, within selected areas 
both to the north and the south of the new 
runway ends. Commercial land uses, which 

(. 

make up most of the eligible area to the 
south, need not be acquired and may remain 
in place on both runway ends. 

The FAA Memorandum provides funding 
eligibility for a box up to 5,000-foot long and 
2,500-foot 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 and a rectangular 
extension of the RPZ outward another 2,500 
feet. The limit of coverage of the proposed 
approach and transitional areas are shown in 
Exhibit IV.6-3. 

In the northern approach and transitional 
area, 82 singlefamily residential parcels, 2 
apartment buildings (with 28 units), and 2 
mobile home parks, with 96 units, would be 

' FAA Memorandum, Action: Land Acquisition - 
eligible Runway Protection, Object Free Area and 
Approach and Transitional Zones, dated April 30,1991. 
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acquired. To the south, 71 singlafamily 
residential parcels and 6 apartment buildings 
(with 32 units) would be acquired. Only 
residential properties in the approach and 
transitional area would be acquired - 
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 fiuther consideration 
during the forthcoming Sea-Tac A i r t  FAR 
Part 150 Update, which the Port anticipates 
undertaking during 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, an4  if the residents so 
desire, establish a program including 
relocation objectives, timing and funding 
priorities. 

(2) Water Onality 

The following stormwater management 
mitigation wilr  be undertaken unless basin 
~lanning determines that other actions would 
mitigate' the impacts of the proposed 
improvements: 

Provide stormwater detention for 
construction and operation of new on-site 
development. Detention criteria would 
be based upon Department of Ecology 
standards limiting 2-year peak flow rates 
from the developed portions of the site to 
50 percent of the existing 2-year rate, 
limiting the developed 10-year flow rate 
to the existing 10-year rate, and limiting 
the developed 100-year flow rate to the 
existing 100-year rate. Stormwater 
detention volumes would be provided 
with either underground storage vaults or 
with regional storage ponds. Detention 
requirements of Ecology's Stormwater 
Management Manual for the Puget 
S o d  Basin are more stringent than 
those of the King County Surface Water 
Design Manual, the latter of which have 
been adopted by the City of SeaTac. The 

King County Surface Water Design 
Manual is presently being revised and the 
revised version is expected to contain 
design standards that are comparable to 
or more stringent than Ecology's manual. 

Stormwater quality treatment would 
be provided with a combination of 
wet vaults and biofiltration swales. 

0 Design stormwater facility outlets to 
d u c e  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. 
To mitigate potential reductions in 
shallow groundwater recharge and 
incremental reductions in base flows 
in the creeks, infiltration facilities 
would be constructed where feasible. 
Maintain existing and proposed new 
stormwater facilities. Stormwater 
management facilities should be 
m a i n b e d  according to procedures 
specified in the operations manuals 
i f  the facilities. - 
The potential for using constructed 
aquifers within the runway fill, as 
described in Appendix Q-C, should 
be further investigated. 

0 Tyee pond would be relocated and 
enlarged as part of the SASA. 

Various mitigation requirements, as 
stipulated by federal, state, and 
applicable local laws, policies, and 
design standards, would be applicable to 
construction and operation of the 
proposed new parallel runway and 
landside development at the Airport. 
These requirements would be 
components of the proposed design and 
are expected to reduce potential impacts 
on surface water and groundwater 
quality. For example, potential 
temporary increases in suspended solids 
levels in Miller and Des Moines Creeks 
or their tributaries from constnrction 
activities would be reduced by 
implementation of an effective erosion 
and sedimentation control plan, which is 
required before construction could begin. 

Effective erosion and sedimentation 
control could be achieved by using a 
system of erosion controls (e.g., 
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mulching, silt fencing, sediment basins, 
and check dams) that are properly 
applied, installed, and maintained. In a 
study of construction sites in King 
County between January 1988 and April 
1989, the most common reasons for 
ineffective erosion control plans included 
failure to install Best Management 
Practice (BMP) erosion controls, 
improper installation of erosion controls 
and failure to maintain erosion controls. 2: 
The Port of Seattle may need to include 
specifk provisions in its agreements with 
contractors to ensure that erosion control 
measures are properly installed and 
maintained during construction activities 
(e.g., performance bonds). 

Use of BMPs at construction sites, such 
as spill containment areas, phasing of 
construction activities (to minimize the 
amount of disturbed and exposed areas), 
and conducting activities during the dry 
season (April through September), also 
should prevent or reduce potential 
impacts on surface water and 
groundwater quality. According to the 
NPDES permit (Permit No. WA-002465- 
1) issued by the Washington State 
D e p m e n t  of Ecology, the Port of 
Seattle is responsible for developing and 
implementing a construction erosion and 
sedimentation control plan to prevent and 
control the potential for water quality 
impacts on surface water from all 
construction activities at the Airport. 

Temporary and permanent terraces are 
recommended for fillslo~es and cutslo~es 
wherever possible beduse they redice 
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. Other BMPs and 
mitigation that could be used to reduce 
potential increases in TSS from 
construction activities include graveling 
of access roads, use of wheel wash 
facilities, and covering of loads. 
Prohibiting fuel storage, refueling, or 
maintenance of construction equipment 

Erosion and Sediment Control: An Evaluation of 
Implementation of Best Management Practices on 
Construction Sites in King Coun!y, Washington 
January 1988-April 1989. Prepared by C. Tiffiy, G. 
Miton, and R Friedman-Thomas for the King County 
Conservation District, Renton, WA. King County. 
1990. 

at borrow source areas or implementing 
best management practices, such as 
installing proper temporary fuel storage 
and spill containment or desienated 
maintehce areas would eliminite or 
reduce spills and contamination potential. 

Several required and numerous optional 
practices are used to mitigate the 
potential for operational impacts on 
surface water and groundwater quality. 
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. 

Specific plans required as part of 
compliance with the NPDES permit 
include: 

a stormwater pollution 
prevention plan (SWPPP); 
a spill prevention, control and 
countermeasures plan (SPCCP); i 
a construction erosion and 
sediment control plan for each 
project exposing more than 5 
acres of ground; 
a sludge characterization and 
treatment disposal plan; and 
a solid waste disposal plan. 

Specific studies required as part of 
compliance with the NPDES pennit 
include: 

an engineering and treatability 
study of the W S  
a vehicle washwater study 
annual stormwater monitoring 
reports 
whole effluent (both IWS and 
stormwater) toxicity studies 
a marine sediment monitoring 
study. 

Major elements of the SWPPP 
include: 

monitoring of base flow and 
stormwater runoff from the 
Airport outfalls; C 

Chapter V - V-4 - 
Mitigation Measures 



Sea-Tac Airport Macter Plan Update Final W S  

identification and 
implementation of operational 
BMPs and applicable source 
control BMPs that do not require 
capital improvements (by 
December 31.1995); 
identification and 
implementation of BMPs 
requiring capital improvements 
(by June 30, 1997); 
development of a list of 
pollutants that would be present 
in stormwater and estimation of 
annual quantities of these 
pollutants in stormwater 
discharges; 
inspection of SDS periodically to 
ensure they are functioning 
properly and that there are no 
illegal discharges (i.e., to the 
SDS); and 
modification of the existing plan 
whenever there is an alteration of 
airfield facilities or their &sign, 
construction, operation or 
maintenance, which causes the 
S W P  to be less effective in 
controlling pollutants. 

In addition, the Port of Seattle is 
conducting a stream study of Miller and 
Des Moines Creeks to determine the 
effects of Airport stormwater discharges 
on aquatic biota. Implementation of 
these plans and mitigation measures is 
expected to identify potential existing 
water quality problems caused by airport 
operations and to control and reduce the 
potential pollutant loading to Miller and 
Des Moines Creeks and Puget Sound 
from the Airport. 

The Port of Seattle has completed or is in 
the process of completing a number of 
operational BMPs and capital 
improvements that are expected to reduce 
the amount of pollutants in stormwater 
nmoff. The Port of Seattle has 
implemente$,a strategy to reduce anti- 
icing fluids. This strategy minimiis 
the amount of potassium acetate and urea 
required to anti-ice runways and taxiways 
and the frequency of anti-icer use by: 

Using m o t e  sensors to provide 
temperature and moisture data on runway 
and taxiway surface conditions to 
determine when chemicals need to be 
applied, 
Ahlying chemicals before ice forms, 
which reauires less chemical compared to 
deicing; 
Applying chemicals at specified rates 
using applicators with metering systems. 

This procedure is expected to reduce the 
amount of potassium acetate and ammonia in 
stormwater runoff and in Miller and Des 
Moines Creeks. 

In accordance with the SWPPP, the Port of 
Seattle has completed or is in the process of 
completing a number of mitigations (i.e., 
capital improvements to the IWS). In 
addition, numerous source control and 
operational BMPs listed in the SWPPP have 
been or will be implemented by 1997. 
Operational, source control, and capital 
improvement BMPs completed and 
implemented as part of the SWPPP arc 
expected to reduce the amounts of fecal 
coliform bacteria, potassium acetate, glycols, 
ammonia, and other pollutants in stormwater 
runoff from reaching Airport stormwater 
outfalls and Miller and Des Moines Creeks. 
Recent capital improvements C P F g  
specific identified problems i n ~ l u d e : ~ ~  

Installation of an elevated berm to 
contain washwater from solid waste 
containers and prevent drainage of fecal 
coliform bacteria to Outfall 002. 

* Connection of areas in the C and D 
Concourse to the IWS. 

The Port of Seattle continues to monitor 
stormwater quality and the effectiveness of 
implemented BMPs and capital 
improvements to both the SDS and IWS. The 
results of ongoing base flow and stormwater 
runoff water quality monitoring are used to 
determine the need for additional BMPs and 
capital improvements to the SDS and IWS. 
The Port of Seattle develops BMPs and 
structural improvements in coordination with 
Ecology, as necessary, to mitigate operational 
impacts on water quality and aquatic biota in 

I' Stormwater Pollution Prevention Plan, Port of Seattle, 
June 30,1995. 

Stomwater Pollution Prevention Plan, Port of Seanle, 
June 30,1995. " A n d  Stormwater Monitoring Reporf Summary, Port 
of Seanle, August 30,1995. 
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Miller and Des Moines Creeks. These are 
reflected, in part, by periodic revisions to the 
SWPPP. 

A number of capital improvements to the 
IWS are scheduled to be completed on or 
before June 30,1997, including : 

Installing a slot drain and diversion to 
convey captured solid waste container 
washwater in the tunnel beneath the 
terminal away fiom Outfall 002 to the 
sanitary sewer; 
Connecting the Port Maintenance Shop 
Yard and a portion of the U.S. Postal 
Service aircraft parking area near the 
North Satellite, which presently drain to 
the SDS and Outfall 002, to the IWS; 
Connecting two suspected glycol sources: 
Gate C8 and an area north of the South 
Satellite to the IWS; 
Connecting the aviation industrial 
activity area now draining to Outfall007, 
which is suspected of contributing to 
elevated ammonia and BOD, to the IWS; 
and t 

Connecting snow storage areas, which 
have been identified as probable sources 
of glycols, to the IWS. 

These improvements are expected to reduce 
the amounts of anti-icing and deicing 
chemicals (e.g., potassium acetate, ammonia, 
and glycols) reaching SDS outfalls and Miller 
and Des Moines Creeks. 

The Stipulated Settlement Agreement and 
Agreed Order of Dismissal, which dismissed 
Ms. Brasher's, Normandy Park Community 
Club's, and the City of Des Moines' appeal of 
the Porfs NPDES permit contained the 
following provisions. Components of the 
stipulated NPDES permit appeal settlement 
agreement expected to mitigate potential 
operatiop impacts on water quality 
include. 

Creating a Monitoring Team, including 
representatives appointed by the 
appellants; 
Conducting at least two additional 
sampling events of permitted stormwater 
outfalls in 1995; 

Contributing funds to the Des Moines 
Creek Basin planning and visioning 
process; 

( 
Developing a short-term monitoring plan 
in cooperation with the Monitoring Team 
to sample Miller Creek basin outfalls and 
the outfall from Lake Reba examining 
glycol, BOD TSS, flow, ammonia, and 
turbidity and develop appropriate 
responses, as necessary, for any 
identified waterquality problems. 

Additional mitigation for potential 
operational impacts to surface water quality 
would be considered depending o the results 
of the stream monitoring stu$ and the 
effects of Airport stormwater runoff on 
Miller and Des Moines Creeks. Monitoring 
of selected stations upstream and downstream 
of Airport outfalls to Miller and Des Moines 
Creeks is planned for this winter (95196). 
Potential additional mitigation that would be 
considered includes use of alternative, FAA- 
approved runway anti-icing chemicals (e.g., 
calcium magnesium acetate and sodium 
f o m t e )  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. 

(3) Wetlands and Floodnlains 

Actions that affect wetlands generally require 
authorization from various federal, state, and 
applicable local agencies. In the State of 
Washimpton, projects with significant adverse 

" Stipulated Settlement Agreement No. 94-157, 
Washington Pollution Control Hearings Board, 1995. 

Stormwater Receiving Environment Monitoring Plan, 
Port of Seattle, August, 1995. 
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wetland impacts require a Section 404 permit 
from the U.S. Army Corps of Engineers 
(Corps), and Section 401 Water Quality 
Certification from the Washington State 
Department of Ecology (Ecology). In 
addition to the required pennits and 
approvals, compensatory wetland mitigation 
may also be required to offset significant 
adverse impacts on wetlands and their 
functions. 

The Port of Seattle has initiated the wetland 
permitting process with the Seattle District of 
the Corps. The Corps is a cooperating 
agency in the preparation of this EIS. 
Additional coordination is anticipated with 
the Washington State Department of 
Ecology. It is anticipated that permits would 
be issued after approval of the Final 
Environmental Impact Statement/Record of 
Decision for the Master Plan Update actions 
and that no adverse impacts would occur on 
wetlands as a result of the Master Plan 
Update prior to issuance of the appropriate 
permits. 

Significant unavoidable adverse impacts will 
occur to wetlands as a result of 
implementation of the proposed 
improvements. These impacts include filling, 
grading, changes of hydrology, and removal 
of vegetation. The Port of Seattle will avoid 
adverse impacts where possible (e.g., use of 
off-site fill to avoid wetland impact in 
Borrow Area S), will minimize impact by 
using Best Management Practices @I@) 
during construction and operation of the 
proposed improvements. However, as is 
noted in Chapter N, Section 23 
"Construction Impacts', the filling of on-site 
borrow sources could further minimize 
wetland impacts. 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, the Port of Seattle has 
selected a preferred wetland mitigation site in 
the lower Green River Valley. Mitigation for 
impacts on wetlands at the &rport, &in 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. 

After investigating over 100 individual 
parcels, the Port has selected a site located 
within the City of Auburn for the 
development of the compensatory wetland 
mitigation. This site, located in Section 31, 
Township 22N, Range SE, Willarnette 
Meridian 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 has been farmed in the 
recent past, and 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. The site is bound 
by a variety of land uses including agriculture 
to the north and SO&, undeveloped land, 
multi-family housing and a drive-in theater to 
the west; and the Green River, patches of 
riparian forest, and undeveloped slopes to the 
east. A narrow strip of land along the 
western banks of the Green River is held by 
King County. In December 1995, the Port of 
Seattle gained ownership of the property 
following completion of a bankruptcy 
proceeding by the previous owners. 

The Port of Seattle has coordinated with the 
Corps of Engineers concerning the proposed 
mitigation site and the plan included in this 
Final EIS. Appendix P contains a detailed 
mitigation plan for the wetland mitigation, 
including: 

Water regime; 
Site grading; 
Landscape plan; and 
Monitoring plan 

Initiallv. the Citv of Auburn exuressed 
reserv~tions concerning the development of 
the mi t i don  site within the Citv boundaries. 
~owev&, the final mitigation $Ian reflects 
changes that were made to the draft plan to 
address their concerns. 

y uWildlife Anractions On or Near Aiqmm," FAA Draji 
Advisory Circular 150/5200-, no date. 
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Floodplain encroachment and flooding 
impacts in the Miller and Des Moines Creek 
basins resulting from the proposed 
improvements would be unlikely because of 
required mitigation. Mitigation will include 
adherence to floodplain development 
standards and floodway management 
requirements of the FAA and Washington 
State Department of Ecology. Floodplain 
development standards prohibit any reduction 
in the 100-year floodplain or base flood 
storage volume. 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.4/ 

Compensatory mitigation for floodplain 
impacts near the northwest comer of the 
proposed new parallel runway has been 
incorporated into the stream relocation design 
(Appendii P). 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. 

Another potential flood storage and flood 
control mitigation option for the Miller Creek 
basin that is being considered involves 
modification of current operating procedures 
at the Lake Reba Regional Detention facility 
to provide additional storage. King County 
Surface Water Management Division, which 
currently operates the facility, is negotiating 
transfer of the facility operating 
responsibilities to the Port of Seattle. 
According to as-built drawings, the Lake 
Reba Detention facility has a design storage 
capacity of about 80-acre feet; however, a 
dam safety report indicates that it has a 
maximum storage capacity of about 90-acre 
feet. Based on the dam safety report, the 
storage capacity appears to be underused. 
Before any recommendations can be made on 
operational procedure modification for 
maximiig or providing additional capacity, 
the outlet rating curve for the facility must be 
verified to accurately determine detention 
characteristics and available storage capacity. 

' Emtironmentally Sensitive Areas -Flood Hazard Areas, 
Chapter 15.3021&250, City of SeaToc Municipal 
code. 

FAA directives state: "a significant 
encroachment will require a federal fmding 
as part of any favorable decision on the 
action that there is no practicable alternative 
and that the action conforms to applicable 
state andlor local floodplain protection 
standards."m Significant encroachment 
includes the risk of loss of human life, likely 
property damage, and notable adverse 
impacts on natural And beneficial floodplain 
values (e.g., groundwater recharge, wildlife 
habitat, flood storage and control). FAA 
directives also state: "The term practicable 
means feasible. Whether another alternative 
is practicable depends on its feasibility in 
terms of safety, meeting transportation 
objectives, design, engineering, environment, 
economics and other applicable factors." 
FAA directives indicate that an alternative is 
feasible if it can be engineered, but an 
alternative also must be prudent, which is a 
reference to safety, policy, environmental, 
social, or economic consequences.& These 
directives require analysis of all practicable 
measures to minimize harm, restore and 
preserve the natural and beneficial floodplain 
values affected, and provide evidence of 
conformance with applicable state or local 
floodplain protection standards. 

As this Environmental Impact Statement 
demonstrates, no other practicable alternative 
exists other than completion of one of the 
proposed Master Plan Update alternatives. 
Significant floodplain encroachment would 
be unlikely as a result of the "With Project" 
alternatives due to strict mitigation 
requirements which would be adhered to 
under any of the alternatives. 

The Washington State Department of 
Ecology ' also has specific mitigation 
requirements to reduce potential flooding 
impacts fiom new developments. New 
projects are required to meet Ecology 
stormwater drainage detention for the 2-, lo-, 
and 100-year storm events" Storm flow 
modeling based on conceptual stormwater 
detention facilities and using these design 
storms indicates no increase in peak flow 

la FAA ~irport Environmental ~nndbooi 5050.4A. 
Federal Aviation Administration, Washington, D.C. 
October 8, 1985. 
49 USC 47101 and Section 4(f) of the Department of 
Transportation Act require Wings that no "possible" 
or "feasible" alternative exists. [ 

Stormwater Managenent Monual lfor the Puget Sound \. 
Basin. Washington State Department of Ecology, 1990. 
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? rates and little risk of flooding h m  the 
proposed Master Plan Update alternatives. 
Required mitigation would be expected to 
prevent significant adverse impacts on 
floodplains or flooding in the Miller and Des 
Moines Creek basins. Preliminary 
compensatory floodplain replacement designs 
for floodplain encroachment in the Miller 
Crcek basin for the 8,5004 runway length, 
demonstrating no net loss of flood storage 
capacity, are presented in Appendix P. 

The Master Plan Update alternatives are the 
only practicable alternative to satisfying the 
needs identified by this EIS. While the 
displacement would be substantially greater 
(7.2 acres displaced versus 0.03 acres) with 
the preferred alternative relative to other 
alternatives, potential impacts could be 
mitigated through creation of an equivalent 
amount of floodplain so there would be no 
net loss of flood storage capacity or increased 
risk of loss of human life or property damage. 

(4) Air Ouality 

The proposed landside improvements 
included in the With Project" alternatives- 
improved terminal facilities and public and 
employee parking-would result in changing 
vehicular tra&c movement and pattems in 
the immediate airport area. For the Preferred 
Alternative, (Alternative 3), the majority of 
employee parking within the terminal area 
shifts to a new lot located north of SR 518, 
reducing congestion and pollutant 
concentrations. 

The intersection "hot spotn analysis for 
carbon monoxide indicated that potential 
exceedances of the standards might occur 
with the Preferred Alternative (North Unit 
Terminal). The North Unit Terminal 
alternative would change how motor vehicles 
access the A i i r t .  Accordingly, these 
changes would result in increases in motor 
vehicle traffic, and result in possible 
exceedances of the AAQS at International 
Boulevard (SR 99) and South 170th Street, 
and at South 160th Street. This added 
Airport-related traffic further contributes to 
these already heavily congested roadway 
intersections. 

The analysis contained in this document 
represents a worst case evaluation. Thus, the 
Port of Seattle will conduct an air monitoring 
program at two roadway intersections to 
determine if such exceedances would occur. 
If such exceedances are found, the Port of 

Seattle will undertake appropriate action such 
as those identified below. 

(A) Mitigation for International 
Bhd. and South 170th Street 

The Preferred Altemative increases 
pollutant concentrations over the Do- 
Nothing alternative at this intersection. 
This is due primarily to changes in how 
airport-related traffic would access the 
Airport in the future. 

Because of the high traffic volumes and 
unacceptable level of vehicle delay, 
several improvements in this intersection 
could be undertaken to reduce air 
pollutant concentrations. The mitigation 
measures include the addition 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. These improvements would occur 
by 2010 when relief would be needed to 
substantially decrease the time vehicles 
idle at this intersection. By 2020, an 
additional lane along International 
Boulevard (SR 99) would also be added. 
These improvements would address the 
air quality and increased traffic volumes 
anticipated at this intersection. 

(B) Mitigation for International 
Blvd. and South 160th Street 

The Preferred Alternative increases 
pollutant concentrations over the Do- 
Nothing alternative at this intersection. 
Pollutant concentrations at this 
intersection are only marginally higher 
by the year 2020. 

Mitigation measures proposed would 
include adding an additional southbound 
left-turn lane (2 total); and 
improvements to the westbound right- 
turn lane. These improvements would 
occur by 2010. An additional lane along 
International Boulevard (SR 99) would 
be needed by 2020 to provide additional 
relief at this intersection. 

(C) Additioaal Initiatives For 
Rednciar Air Pollutants within the 
A i m r t  Area 

The Port of Seattle continues to support 
the air quality initiatives which have been 
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enacted in the Puget Sound Region to 
improve air quality. These initiatives 
have included the growth management 
planning mandated by the Growth 
Management Act; the wood burning 
stove curtailment initiative of the 1990's; 
the seasonal use of oxygenated or 
reformulated fuels (between November 1 
through February 28); and the 
InspectiodMaintenance program which 
monitors emissions and compliance with 
air quality pollution control equipment on 
motor vehicles. These measures are 
enforced as part of the USEPA's 
vehicular emission standards which 
require progressively more stringent 
tailpipe emission standards. Restrictions 
on commercial and residential outdoor 
burning and mandatory use of 
oxygenated fuels are measures used to 
decrease ambient CO concentrations in 
the Puget Sound Region. 

The Port of Seattle 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 
A i i r t .  Other actions have addressed 
motor vehicle idling along the terminal 
curbfront. Airport staff rigorously 
monitor access and idling by taxi's, 
limousines, and buses within the terminal 
area. 

The Port of Seattle has supported a trip 
reduction strategy which has several 
components: employee shuttle bus 
service to remote public and employee 
parking to reduce vehicle trips in the 
terminal area; regional light-rail transit 
system; limiting passenger dropoff and 
pickup, and providing short-term parking 
alternatives. 

Additional actions that could further 
reduce air pollutant concentrations at 
Sea-Tac: 

Financial disincentives for single 
occupancy driving to the Airport 

+ Raise short-term parking rates 
+ Implement toll system on the 

airport roadway with lower fees for 
High Occupancy Vehicles (HOV). 

Convenience disincentives/ 
incentives: 

+ Development of remote Park'n'Fly 
operations 

+ Require private autos to use third 
floor plaza instead of terminal 
curbfront 

+ Require use of alternative fuels by 
courtesy vehicles 

Improved airport access roads that 
attract users off the area arterials 
(i.e., South Access Road). 

The Port of Seattle's plans are to continue to 
explore ways in which to reduce pollutant 
levels at the Airport. 

(5) Surface Trans~ortation 

.Mitigation is proposed for each adverse 
impact that would occur with each "With 
Project" alternative (Alternatives 2,3, and 4). 
An adverse impact is defined as a significant 
degradation in level of service (reducing the 
level of service) compared to the Do-Nothing 
alternative. In all cases the proposed 
mitigation measures will be sufficient to 
alleviate the significant adverse impact 
caused by proposed A i r t  improvements. (. 
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: 

Several mitigation options were identified for 
the Preferred Alternative. These include 
options assuming the completion of the South 
AccesslSR 509 Extension and without this 
Regional roadway improvement. As is noted 
in Chapter IV, issues surrounding a proposed 
State Route 509 extension project and an 
airport south access road have been discussed 
among the Port of Seattle and surrounding 
southwestern King County communities. In 
December 1995, a Draft Programmatic 
Corridor EIS was released. As a specific 
alignment has not been identified and 
funding has not been committed, two 
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scenarios were examined relative to the 
proposed airport improvements. Both 
scenarios identify mitigation associated with 
the proposed airport improvement with or 
without a SR 509 extension and south access. 

North Unit Terminal Alternative Wi th  
State Route 5091 

The following mitigation possibilities have 
been identified: 

International Boulevard (State Route 
99) and South 160th Street - This 
intersection would degrade from LOS 
E to LOS F in the year 2010 without 
SR 509. The construction of the North 
Unit Terminal will shift some regional 
t&~c from South 170th Street to 
south 160th Street, but the primary 
cause of the congestion is the regional 
traffic on International Boulevard 
(State Route 99). For the year 2010 
only minor improvements to the 
intersection are necessary (dual 
southbound left-turn lanes, 
improvements to the westbound right- 
turn lane). These improvements 
provide a level of service rating of 
LOS E for the year 2010. However, 
these improvements are not sufficient 
for the year 2020 traflic levels due to 
the significant amount of regional 
t&c on International Boulevard 
(State Route 99). For the year 2020, 
the International Boulevard (State 
Route 99) corridor would need to be 
improved to provide additional 
capacity (i.e. seven lanes plus HOV 
treatments). These improvements 
would provide a level of service rating 
of LOS D for the year 2020. The Port 
of Seattle would be responsible for a 
pro-rata contribution towards the 
proposed improvements at this 
intersection. 

International Boulevard (State Route 
99) and South 170th Street - This 
intersection is actually improved under 
this Alternative (better LOS F rating), 
but it serves as an access point to the 
Airport terminal area and would need 
to meet the City of SeaTac's adopted 
level of service standard. For the year 
2010 only minor improvements to the 
intersection are necessary (dual 
northbound left-turn lanes, high- 
capacity right-turn lanes in the 
southbound and eastbound directions, 

westbound right-turn lane). These 
improvements provide a level of 
service rating of LOS E for the year 
2010. Again, these improvements 
would not be sufficient for the year 
2020 due to the significant amount of 
regional traffic on Intemational 
Boulevard (State Route 99). For the 
year 2020, the International Boulevard 
(State Route 99) corridor would need 
to be improved to provide additional 
capacity (i.e. seven lanes plus HOV 
treatments). These improvements 
would provide a level of service rating 
of LOS E for the year 2020. The Port 
of Seattle would be responsible for a 
pro-rata contribution towards the 
proposed improvements at this 
intersection. 

Air Cargo Road and Southbound 
A i i r t  Expressway Ramps; Air Cargo 
Road and South 170th Street; 
Northbound Airport Expressway 
Ramps and South 170th Street - These 
three intersections would require 
signalization by the year 2010. 
However, the construction of the North 
Unit Terminal would eliminate these 
three intersections by the year 2010. 
Therefore, temporary signals should be 
installed when the signal warrants are 
satisfied in order to provide adequate 
intersection control until the North 
Unit Terminal is constructed. The Port 
of Seattle would only be responsible 
for a pro-rata contribution towards the 
installation of the temporary signals 
due to the significant amount of 
regional pass-through trafiic utilizing 
the Airport Expressway at this 
interchange area. 

Northbound Interstate 405 On-Ramp 
from Southbound Interstate 5 - This 
freeway ramp junction would degrade 
from LOS C to LOS F in the year 2020 
with SR 509. The primary cause is a 
shift in A i i r t  traffic patterns that 
would route more traffic eastbound 
through the Southcenter interchange. 
Eastbound State Route 
5 18Morthbound Interstate 405 should 
be widened to two lanes through the 
interchange. This additional lane could 
then be dropped at the State Route 181 
Off-Ramp located down-stream. The 
Port of Seattle would only be 
responsible for a pro-rata contribution 
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towards the proposed improvements at 
this interchange. 

North Unit Terminal Alternative Without 
State Route 509) 

International Boulevard (State Route 
99) and South 160th Street - The 
impacts and possible mitigation 
measures are the same for this scenario 
as with SR 509. The only exception is 
that for the year 2020 the 
improvements prov~de a level of 
service rating of LOS E instead of LOS 
D. The Port of Seattle would be 
responsible for a pro-rata contribution 
towards the proposed improvements at 
this intersection. 

International Boulevard (State Route 
99) and South 170th Street - The 
impacts and possible mitigation 
measures are the same for this scenario 
as with SR 509. The Port of Seattle 
would be responsible for a pro-rata 
contribution towards the proposed 
improvements at this intersection. 

International Boulevard (State Route 
99) and South 188th Street - This 
intersection would degrade deeper into 
LOS F in the year 2020 without SR 
509. This intersection is forecast to 
have a demand of approximately 6,000 
vehicles during the PM peak how and 
would require the construction of an 
urban interchange to meet the City of 
SeaTac's adopted level of service 
standard. With this type of 
improvement it would also be possible 
to incorporate a fly-over ramp design 
for the Airport South Access. The Port 
of Seattle would be responsible for a 
pro-rata contribution towards the 
propo+ improvements at this 
intersecbon. 

International Boulevard (State Route 
99) and South 200th Street - This 
intersection would degrade deeper into 
LOS F in the year 2020 without SR 
509. Significant improvements would 
be required in order to meet the City of 
SeaTac's adopted level of service 
standard. These include the following: 
providing additional capacity along the 
International Boulevard (State Route 
99) corridor (i.e. seven lanes plus HOV 
treatments); providing additional 
capacity along the South 200th Street 

corridor (i-e. seven lanes); dual left- 
tum lanes in the southbound, 
eastbound, and westbound directions; 
and a westbound right-turn lane. These 
improvements would provide a level of 
service rating of LOS E for the year 
2020. The Port of Seattle would be 
responsible for a pro-rata contribution 
towards the proposed improvements at 
this intersection. 

28W24th Avenue South and South 
200th Street - This intersection would 
degrade fiom LOS D to LOS F in the 
year 2020 without SR 509. Only minor 
improvements to this intersection 
would be required (dual westbound 
left-turn lanes, eastbound right-turn 
lane, re-striping the northbound 
approach to provide one left-turn, one 
through, and two right-turn lanes). 
These improvements would provide a 
level of service rating of LOS E for the 
year 2020. The Port of Seattle would 
be responsible for a pro-rata 
contribution towards the proposed 
improvements at this intersection. 

Military Road South and South 200th 
StreetISouthbound Interstate 5 Ramps - 
This intersection would degrade deeper 
into LOS F in the year 2020 without 
SR 509. Only minor improvements to 

c 
this intersection would be required 
(dual northbound left-turn lanes, two 
eastbound through lanes). These 
improvements would provide a level of 
service rating of LOS D for the year 
2020. The Port of Seattle would be 
responsible for a pro-rata contribution 
towards the proposed improvements at 
this intersection. 

Military Road South and Northbound 
Interstate 5 Ramps - This intersection 
would degrade h m  LOS E to LOS F 
in the year 2020 without SR 509. Only 
minor improvements to this 
intersection would be required 
(widening the eastbound approach to 
provide one left-turn and one right-turn 
lane, and providing a southbound right- 
turn phase overlap). These 
improvements would provide a level of 
service rating of LOS D for the year 
2020. The Port of Seattle would be 
responsible for a pro-rata contribution 
towards the proposed improvements at 
this intersection. 
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Air Cargo Road and Southbound 
Airport Expressway Ramps; Air Cargo 
Road and South 170th Street; 
Northbound Airport Expressway 
Ramps and South 170th Street - These 
three intersections would require 
signalization by the year 2010 without 
SR 509. However, the construction of 
the North Unit Terminal would 
eliminate these three i n t d o n s  by 
the year 2010. Therefore, temporary 
signals should be installed when the 
signal warrants are satisfied in order to 
provide adequate intersection control 
until the North Unit Terminal is 
constructed. The Port of Seattle would 
only be responsible for a pro-rata 
contribution towards the installation of 
the temporary signals due to the 
significant amount of regional pass- 
through traffic utilizing the Airport 
Expressway at this interchange area. 
Northbound Interstate 405 On-Ramp 
from Southbound Interstate 5 - The 
impacts and proposed mitigation 
measures are the same for this 
Alternative as with SR 509. The Port 
of Seattle would be responsible for a 
pro-rata contribution towards the 
proposed improvements at this 
interchange. 

An Erosion and Sedimentation Control Plan, 
includine measures suecific to site 
LnditioGs, will be design& and implemented 
to minimize erosion and sedimentation levels. 
The plan would include elements for site 
stabilization, slope and drainageway 
protection, sediment retention, and dust 
control on haul routes and borrow sites. 

As stated in Chapter IV, Section 2 "Land 
Use, the application and implementation of 
City of SeaTac regulatory provisions to the 
Master Plan Update improvements is 
currently the subject of negotiation through 
interlocal processes between the Port and 
City. If applicable, as determined from the 
result of the interlocal negotiation process 
between the Port of Seattle and the City of 
SeaTac (not expected prior to issuance of the 
Final EIS), the City of SeaTac 
Environmentally Sensitive Areas Ordinances 
allow alterations to seismic hazard areas only 
if (1) site-spccific subsurface investigations 
show the site is not a seismic hazard or (2) 
mitigation is implemented that renders the 

proposed development as safe as if it were 
not located in a seismic hazard areaY/ Two 
seismic hazards occur on the site of the new 
parallel runway in relatively small areas of 
loose, shallow sediment During runway 
construction, this sediment would be 
removed and replaced with compacted fill. If 
future subsurface investigations verify the 
occumnce of seismic hazards on Borrow 
Source Areas 1,5, and 8, special measures to 
maintain cut slope stability during excavation 
in these areas may be required. 

A landscaping plan will be developed for 
areas of excavation and construction. For the 
borrow source areas, the landscaping plan 
could include recontouring, seeding, and 
planting of trees and shrubs. Potential 
mitigation measures for aesthetic impacts of 
the proposed new runway are included in 
Chapter IV, Section 24 "Aesthetics and 
Urban Design" of this Final EIS. 

(7) Construction Imeacts 

Although no surface transportation 
congesGon mitigation is requ id ,  the 
following measures are identified to 
minimize construction related surface 
transportation impacts: 

1. Develop a Construction and Earthwork 
Management Plan. The Plan would 
designate 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 tr&c 
during AM and PM peak periods. 

Contract provisions which would 
require the contractor to cover all 
loads to reduce debris and dust loss 
from the transport activities and to 
provide for street cleaning and 
pavement repairs during the 
construction process. 

2. Consider acquiring material rights to the 
Mamy Island sites. Use of Site #14 and 
the Maury Island King County Park 
(consistent with the development of the 
park and if permits can bt obtained) 
would limit the affected routes to SR 

* Environmental& Semitive Areas Ordinance, City 
of SeaTac, 1994. 
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509, which could handle additional truck 
traffic throughout the day without 
significant impacts on levels of service. 

Because of the social disruption that would 
occur in the general vicinity of the proposed 
new runway construction, a construction 
mitigation acquisition will be implemented. 
This acquisition includes about 70 residential 
and commercial properties located east of 
Des Moines Memorial Drive between SR 509 
and SRSl8. 

To minimize the fkgitive 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. 

3. SIGNIFICANT UNAVOIDABLE 
ADVERSE IMPACTS 

Long term unavoidable adverse impacts in the 
form of displaced residences and businesses 
would occur under each "With Project" 
alternative. Between 350 and 390 single-family 
residences, 26 and 260 apartment and 
condominium units, and 96 to 117 businesses 
would be acquired and displaced under 
Alternatives 2,3, and 4 depending upon specific 
runway length and terminal options. All 
acquisitions would comply with the Uniform 
Relocation Assistance Act, and would be 
coordinated by the Port of Seattle. 

Impacts on earth resources that could result from 
construction and operation of the Master Plan 
Update improvements include clearing, grading, 
excavation, fill placement, and soil erosion. The 
"With Project" alternatives would require the 
movement of approximately 23 million cubic 
yards of earth. Cuts of 15 to 45 feet would be 
excavated on Borrow Source Areas 1,2,3,4, and 
5. Construction of the new runway would require 
fills up to 160 feet thick, with typical thicknesses 
ranging from 30 to 100 feet. Cuts in existing 
grade would be up to 20 feet. On the SASA site, 
fills up to 70 feet thick and cuts up to 60 feet 
deep would be necessary to achieve proposed 
grades. The size of cuts and fills on the Des 
Moines Creek Technology Campus site would 
depend on the selected grading option. 
Relatively minor amounts of earthwork would be 
required to conmc t  the remaining elements of 
the Master Plan Update. 

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

of adjacent surface waters would occur. The 
amount of erosion and sedimentation would 
depend on the design and implementation of an 
Erosion and Sedimentation Control Plan. 

Clearing and grading of upland and wetland 
habitat represents the principal unavoidable 
adverse impact on wildlife and wildlife habitat 
associated with the proposed Airport 
improvements. Construction of any of the 
proposed build alternatives would result in the 
permanent loss of wildlife habitat and native 
vegetation communities by clearing, grading, and 
construction of impervious surfaces. Conversion 
of land uses in the project area following 
construction would result in an overall reduction 
in the number of animals and the loss of 
disturbance-sensitive species. Animals displaced 
from the site most likely would perish. 

4. DEGREE OF CONTROVERSY 
CONCERNING THE PROJECT 

The Master Plan Update altematives have 
received support from some local communities 
and have been the subject of controversy in 
others. The Port of Seattle worked with local 
community officials to provide an understanding 
of the airport master planning process and the 
identification of options to address existing and 
future airport needs. In general, jurisdictions c 
furthest from the Airport are supportive of the 
Master Plan Update, in lieu of the development 
of a supplemental airport in their locale. A 
number of the jurisdictions surrounding Sea-Tac 
oppose the environmental impacts associated 
with existing airport operation. As they believe 
that increased aviation traftic would result in 
additional environmental impacts, they oppose 
development that would accommodate forecast 
growth. 

To aid public understanding of the Master Plan 
Update process and recommendations, the Port of 
Seattle undertook a public information program. 
This program consisted of: 

Nine Sea-Tac University Sessions - public 
information meetings to brief interested 
citizens on the Master Plan Update process 
and status as the planning effort was 
underway; 

Community Planners Forum - two meetings 
were conducted with the municipal planners 
of the communities surrounding Sea-Tac. 
The purpose of the meetings was to ensure an 
understanding of the status and results of 
local comprehensive plans, under the Growth k 
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Management Act, and airport master plan; 
and 

Technical Advisory Committee - Five 
Technical Advisory Committee meetings 
were coordinated to brief representatives of 
the local jurisdictions, business community, 
airport users, and StatelFederal agencies of 
the status of the Master Plan Update 

Commity Elected Ofzcials Briefings - At 
the request of a number of communities, staff 
from the Port of Seattle conducted numerous 
briefings of elected officials, city councils 
and special interest groups concerning 
various facets of the airport and the Master 
Plan Update. 

Controversy over the development at Sea-Tac is 
primarily focused on noise, land use, water 
resources and air pollution impacts. In addition, 
a number of comments from communities 
immediately adjacent to Sea-Tac concern the 
need for a supplemental airport. 

Chapter V - v-15 - 
Mitigation Measures 



THlS PAGE INTENTIONALLY LEFT BLANK 



Sea-Tac Abor t  Marter Plan Uodrde Final EIS 

> CHAPTER VI 
LIST OF PREPARERS, ABBREVIATIONS, ACRONYMS, INDEX AND 

GLOSSARY 

Professional 
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FEDERAL AVIATION ADMMISTRATION 
Dennis G. Ossenkop 19 years: environmental evaluation 
Regional Airporn Division and noise control, regional project 

planning and evaluation and NEPA 
complice and processing 

Interdisciplmary Science, 
Business 

11 years: airport capacity, planning, 
eonstmction, and environmental studies 

Civil Engineering, Public 
Admmistration 

Sarah P. Dalton 
Airport Planning & Capacity Officer 

Carolyn T. Read, P.E. 
Puget Sound Planner 

16 years: project coordination with'm 
FAA, planning and engineering 

Civil Engineering 

18 years: regional legal review, 
project planning and evaluation 

Karl B. Lewis, Branch Manager 
Off ia  of Regional Counsel 

Law 

Denise Dee Knapp 

-=l Office of Regional Counsel 
1 1 years: Legal review, environmental 
law 

Law 
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EIS Project Manager 

10 years: environmental management; 
Natural & built environment; SEPA 
and NEPA compliance and processing 

Environmental Science/ 
U h  Planning & Design 

11 years: airport/Aviation Planning 
Master Plan Project Management 
and Airport Operation 

Business Admid 
Aviation Administration 

David Smith 
Master Plan, Project Manager 

Diane Summerhays 6 years: noise program management 
and abatement planning 

English Lierature 

14 years: environmental analysis 
air quality analysis, S E P M P A  
evaluation 

Robert A. Wells 

Michael Feldman 14 years: airport/Aviation Master 
Plannimg and Program Management 

Urbau & Trrmsportation 
Planning 

Troy Brom 4 years: airport Master Planning, 
SEPA coordination 

1 year: project coordmation Environmental Science Stacey Reisig 
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Professional 
DisciDline Role Name 

SYNERGY CONSULTANTS, INC. 

Mary L. Vigilante 
President 

18 years: project management for 
environmental studies, environ- 
mental processing, noise & air impact 
assessment, socio-economic impact, 
wetlands, NEPA processing 

MathematicdComputer 
Science 

LANDRUM & BROWN, MC. 

Max A. Wolfe 
Vice President 

27 years: land use planning, noise 
abatement planning, environmental 
planning 

Urban Geography 

Jon M. Woodward 
Director 

24 years: noise modeling and 
monitoring, noise abatement 

GeographyE'olitical 
Science 

Eugene R Peters 
Senior Consultant 

11 years: environmental planning, 
air quality assessment and 
modeling, energy assessment 

Community and 
Environmental Planning 

Timothy L. Alexandar 
Senior Consultant 

12 years: air quality assessment 
and modeling 

Environmental EngJ 
Meterology 

Mark A. Pelryman 
Senior Consultant 

10 years: environmental planning, 
DOT Section 4(f) lands, historic sites, 
aesthetic and views 

Urban and Environ- 
mental Planning 

Keith B. Wilscheitz 
Senior Consultant 

6 years: surface transportation 
planning, airport landside planning 
and design 

Aerospace Engineering 

Ted J. Woosley 
Consultant 

4 years: noise impact assessment Aviation Management 

Kurt M. Schwager 
Consultant 

3 years: surface transportation 
planning, surface noise impacts 

Civil Engineering 

Janet E. O'Callaghan 
Consultant 

2 years: geographic information 
systems, human health issues 

Geography 

Michael P. Hanlon 
Consultant 

3 years: airportlaircraft facilities 
energy usage 

Civil Engineering 

1 year: noise/ air quality modeling Dharma Thapa 
Analyst 

Aviation Management 

Karen J. Apple 
Analyst 

1 year: air quality impacts, Final EIS 
coordination and preparation 

Urban and Environmental 
Planning 

SHAPIRO AND ASSOCIATES, INC. 

Keith McGowan 
Vice Resident 

15 years: transportation, land use, 
socio-economic evaluations, resource 
recreation and SEPA/NEPA analysis 

Urban and Regional 
Planning 
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Steve Kennedy 
Planner 4 

12 y m :  project management, comprehm- 
sive vlannina. SEPANEPA documentation 

urban and 
Regional Planning 

landmuse &lation, housing & community. 
development, agency coordination 

Marc Bode 
Vice President 

20 years: wetland and sensitive 
natural resource areas, habitat 

Marine ScienceMieology 

preservation, mitigation planning, 
biological assessments 

David Roberts 
Scientist 5 

17 years: soil and water resources 
analysis, hazardous waste management 
wetland delineation 

Soil Science 

Edward McCarthy 
Scientist 5 

12 years: watershed planning and Water Resources 
Engineering/HydroIogy evaluation, hydrological modeling, 

hydrological analysis stormwater design 

Sharon Feldman 
Scientist 4 

7 years: wetland delineation and 
inventory, soil and water resources 
water and wastewater treatment 

Soil Science 

Scott Luchessa 
Scientist 3 

8 years: wetland delineation, water 
quality, tisheries, and aquatic 
resource analysis 

Aquatic Ecology 

Julia Tims 
Scientist 1 

4 years: witdliie biology, avian 
ecology, threatened & endangered 
species monitoring, contaminants 

Wildlife Biology 

Jeff Maag 
Planner 2 

2 years: airhoise modeling and analysis 
and general environmental and land 
use planning 

Civil E n g i n d g  

Peter Rowen 
Planner 2 

2 years: transportation planning, land 
use controls, public finance, SEPN 
NEPA, public involvement 

Urban and Regional 
Planning 

Dawn Neeley 
Planner 4 

17 years: urban and regional planning 
housing and redevelopment, land use 
archaeology and historic preservation 

Urban and Regional 
Planning and Historic 
Preservation 

Chris Wright 
Scientist 3 

5 years: wetland delimeation, and 
inventory, assessment, soil and water 
resources, fisheries analysis 

Soil Science 

7 years: economics, public finance, land 
use and transportation planning, housing 
studies, NEPNSEPA 

Urban and Regional 
Planing 

Mark Gander 
Planner 3 

Kimberly DeMuth 
Planner 5 

12 years: historic preservation Historic Preservation 

John Greene 
Scientist 3 

11 years: hazardous waste, water 
resources, permitting 

Water Resources 
EngineeringRIydrology 
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Professional 
DisciDline cel EIS Role Name 

INCA ENGINEERS, INC. 

20 years: transportation planning, 
W c  engineering, roadway design 
traffic studies 

Transportation 
Engineering 

James Edwards, P.E. 
Manager 

Daniel Patsula, P.E. 
Principal 

25 years: traffic Mitigation, traffic 
wnlrol, construction staging 

Transportation 
Engineering 

Transportation 
Engineering 

Ming Wang, P.E. 
Sr. Engineer 

24 years: tra%ic Signal systems, 
construction staging, traffic analysis 

2 years: transportation impact analysis 
tra%ic data collection, construction 
trmc control, trafiic monitoring 

Transportation 
Engineering 

Heather Waters 
Traffic Engineer 

METRO COMMUNICATIONS, INC. 

Theresa Greco-Smith 
President 

10 years: air traffic control, public 
communication 

Flight Technology 

GAMBRELL URBAN 

Rick Gambrell 
President 

City Planning 15 years: geographic information 
systems, land use policy 

10 years: geographic information 
systems 

GeographyIBio Resource 
Engineering 

Ivan Gatchik 
Associate 

MOLYNEAUX ASSOCIATES, INC. 

20 years: transportation and land use Geography1 
Urban Planning 

Gary Molyneaux, PhD. 
President pGming, passAger and freight rail 

planning, public policy coordination 

Li Jofiiion 
Associate 

2 years: transportation planning, 
public policy coordination 

Urban Planning 

PARAMETRE, INC. 

Kathleen Stephanik 
Senior P h e r  

8 years: natural resource mitigation 
plan task manager 

Geography 

Jim Kelley, Ph.D. 
Senior Wetland Ecologist 

15 years: wetland impact assessment 
and mitigation planning 

Plant Ecologyl 
Aquatic Biology 

11 years: Miller Creek mitigation 
design 

Civil Engineering Paul Fendt 
Storm Water Engineer 

Kittie Ellen Ford 
Senior Wetland Ecologist 

15 years: wetland mitigation design Urban Planning 
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AAIA 
AADT 
ADP 
AF 
AG 
AGL 
AIRTRAC 
ALP 
ALS 
ALSF-2 
AMF 
ANCA 
AP 
APEC 
ARFF 

. 
ARSR 
ARTCC 
ARTS 
ASDA 
ASDE 
ASIL 
ASR 
ASV 
AT 
ATC 
ATCT 
BBTU 
BOD 
BMP 
BTU 
CAB 
CAT1 
CATn 
C A r n  
CBRA 
CE 

CEQ 
CEQ Regulations 

CFR 
CL 
Class "AA" 
CMS A 

Airport & Airway Improvement Act 
Annual Average Daily Traffic 
A i r t  Development Plan 
Airway Facilities Division, FAA 
Agricultual Land 
Above Ground Level 
Aii Transpoltation Commission 
Airport Layout Plan 
Approach Light System 
High Intensity Approach lighting System with Sequenced Flashers 
Airmail Facility 
A i i r t  Noise and Capacity Act 
A i i &  Division, FAA 
A s i i  Pacific Economic Cooperation 
A i r t  Rescue and Fin Fighting Facility 
Airport Radar *ice Area 
Ai Route Surveillance Radar 
Air Route Traffic Control Center 
Automated Radar Terminal System 
Accelerate - Stop Distance Available 
Airport Surface Detection Equipment 
Acceptable Source Impact Levels 
Airport Surveillance Radar 
Annual Service Volume 
Aii Traffic Division, FAA 
Aii Traffic Control 
A i i r t  Traffic Control Tower 
Billion British Thermal Units 
Biological Oxygen Demand 
Best Management Practice 

British Thcnnal Unit 
Civil Aeronautics Board 
Category I Instrument Landimg System (uses MALSR) 
Category I1 IRstnunent Landing System (uses ALSF-2) 
Category 111 Instrument Landing System (uses ALSF-2) 
Coastal Barriers Resources Act 
Categorical Exclusion 
Council on Environmental Quality 
Council on Environmental Quality Regulations Implementing The National 
Environment Policy Act 
Code of Federal Regulations 
Centerlime lights 
Extmodmary (waters) 
Consolidated Metropolitan Statistical Area 
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CO Carbon Monoxide 
COE or USCOE U.S. Army Corps of Engineers 
CTI Cell Therapeutics INC. 

CY cubic yards 

CZMA Coastal Zone Management Act 
CZMP Coastal Zone Management Program 
DARC Direct Access Radar Channel 
db Decibels 
dBA Decibels A-weighted 
DEIS Draft Environmental Impact Statement 
DNL or Ldn Day-Night Average Sound Level 
DOE Washington State Department of Ecology 
DO1 U.S. Department of the Interior 
DOT U.S. Department of T ~ p o r t a t i o n  
EA Environmental Assessment 
EDMS Emissions Dispersion Modeling System 
EIS Environmental Impact Statement 
EMF Electromagnetic Fields 
EO Executive Order 
EPA Environmental Protection Agency 
F&E Facilities and Equipment 
FAA Federal Aviation Admiitration 
FAR Federal Aviation Regulation 
FCC Federal Communication Commission 
FEIS Final Environmental Impact Statement 
FEMA Federal Emergency Management Agency 
FHWA Federal Highway Administration 
FIA Federal Flood Insurance Admiinishation 
FICON Federal Inter-agency Committee on Noise 
FICAN Federal Inter-agency Committee on Aircraft Noise 
FIRM Flood Insurance Rate Map 
FIS Federal Inspection Services 
FMS Flight Management System 
FO Forested Land 
FONSI Finding of No Significant Impact 
FPPA Farmland Protection Policy Act 
FR Federal Register 
FS Flight Standards Division, FAA 
ft . Feet 
FTA Federal Transit Administration, U.S. Department of Transportation 
G A General Aviation 
GI Geographic Information System 
GMA Growth Management Act 
GNSS Global Navigation Satellite System 
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ACRO-S (Continued) 
GPS Global Positioning System 
HC Hydrocarbons 
HCT High Capacity Tnuuit System 
HIRL High Intensity Runway Lights 
HOV High Occupancy Vehicle 
HPA Hydraulic Project Approval 
HSGT High Speed Ground Transportation Study 

HUD Housing & Urban Development 
IFR Instrument Flight Rules 
ILS Instrument Landing System 
MM Integrated Noise Model 
ISTEA Intermodal Surface Transportation Efliciency Act 

IWS Industrial Waste System 
kwh Kilowatt 
LDA Localm D i o n a l  Aid 
LDA Landing Distance Available 
Ldn or DNL Day-Night Equivalent Sound Level 

LdnT Day-Night Equivalent Sound Level-Total (mclud'mg non-airaaft related sounds) 

L q  Equivalent Sound Level 
LF Lmear Footage 

1 
LLWAS Low Level Wind Shear Alert System 

LOS Level of Service 
LTO Landing and Takeoff Cycle 
LUST Leaking Underground Storage Tank 
MALS Medium Intensity Approach Lighting System 

MALSF Medium Intensity Approach Lighting System with Sequential Flashing Lights 

MALSR Medium Intensity Approach lighting System with Runway Alignment Indicator 
Lighting System 

MCY Million Cubic Yard 

Mgd Million Gallons per Day 
MIRL Medium Intensity Runway lights 
Mm Medium Intensity Taxiway lights 
MLS Microwave Landing System 
MPO Metropolitan Planning Organization 
MSA Metropolitan Statistic Area 
MSL Mean Sea Level 
NIA Not Applicable 
NAAQS National Ambient Air Quality Standards 

NASA National Aeronautics Space A d m i n i i o n  
NAS Plan National Airports System Plan 

NBEG Narrow Body Equivalent Aircraft Gate 

NEPA National Environmental Policy Act 
NLR Noise Level Reduction 
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LdST OF A B B R E V I A T I O N S A N D  ACRONYMSc- 
NOAA National Oceanic and Atmospheric Administration 

NPDES National Pollutant Elimination System 
NPIAS National Plan of Integrated Airport Systems 

NPDES National Pollutant Discharge Elimination System 

NTSB National Transportation Safety Board 
N/S North1 South Corridor 
OAG Official Aiiliine Guide 
ODALS omnidirectional A i r t  Lighting System 
OFA Object Free Area 
O&D Origination-Destination 
ORDER 1050.1D Policies and Procedures for Considering Environmental Impacts 
ORDER 5050.4A Airport Environmental Handbook 

PAH Polynuclear Aromatic Hydrocarbons 

PAP1 Precision Approach Path Indicator System 

Part 150 FAR Part 150 Noise Compatibility Planning Process 

PFC Passenger Facility Charge 

PM Particulate Matter 

POS Port of Seattle 

PPm Parts per million 
PPP Pollution Prevention Plan 

PRM Precision Runway Monitors 

PSATC Puget sound Air Transportation Committee 

PSCOG 

PSRC 

PSRCMSA 

WW 

RAILS 

RASP 

REIL 
ROD 

ROFA 

RPZ 
RSA 

RTA 
RT/R 

RVR 

SASA 

SCS 

SEA 

SEPA 

SEL 

SF 

Puget sound council of Governments 

Puget Sound Regional Council 

Puget Sound Regional Council Major Supplemental Airport 

Runway 

Runway Alignment Indicator Lighting System 

Regional Airport System Plan 

Runway End identifier Lights 

Record of Decision 

Runway Object Free Area 

Runway Protection Zone (once called a Clear Zone) 

Runway Safety Area 

Regional Transit Authority 
Remote Transmitter/Receiver 

Runway Visual Range 

South Aviation Support Area 

US. Soil Conservation Service 

Seattle-Tacoma International Airport 

Washington State Environmental Policy Act 

Sound Exposure Level 

!&pare Fcet 
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D T  OF ABBREVIATIONS AND A C R m S  !Continu@ 
SHPO State Historic Preservation Officer 

( SIMMOD Airspace and Airport Simulation Model 

SIP State Implementation Plan 

SMGCS Surface Management Guidance and control System 

SR State Route 

SWPP Stormwater Pollution Prevention Plan 

TA Tie Above 

TAF Terminal Area Forecast 

TCA Terminal Control Area 

TCAS Traffic Alert and Collision Avoidance System 

TDM Transportation Demand Management 

TDZ Touchdown Zone 

TODA Takeoff Distance Available - 
TORA Takeoff Run Available 
TRACON Terminal Radar Approach Control 

pghn Micro grams per meter 
UAL United Airlines 
UMTA Urban Mass Transportation Administration 
USC U.S. Code 
USCOE or COE U.S. Army Corps of Engineers 
USDA US. Department of Agriculture 

' 3 USFWS U.S. Fish and Wildlife Service 
VASI Visual Approach Slope Indicator 
VFR Visual Flight Rules 
VOC Volatile Organic Compound 
VOR Very High Frequency Omnidirectional Range 
VORTAC VHF Omni directional Range with Tactical Air Navigation 
WsDOT or WSDOT Washmgton State Department of Transportation 
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Aesthetics 
Affected Environment 
Air Pollution 
Aircraft Accidents 
Archaeological Sites 
Alternatives 
Background 
Biotic Communities 
Cancer Risk of Air Quality 
Coastal Barriers 
Coastal Zone Management 
Construction Impacts 
Cultural Sites 
Demand Forecasts 
Earth 
Effects of Noise on Human Health 
Effects of Water Pollution on Human Health 
Electromagnetic Radiation 
Endangered Species of Flora and Fauna 
Energy Supply 
Environmental Justice 
Executive Summary 
Fact Sheet 
Farmland 
Floodplains 
Hazardous Waste 
Historic Sites 
Human Health Impacts 
Land Use 
Light Emissions 
Mitigation 
Noise 
Plants and Animals 
POS Resolution 3 125 
Property Value Impacts 
PSRC Resolution EB94-0 1 
PSRC Resolution 93-01 
Public Services and Utilities 
Roadway Noise Analysis 
Section 4(f) Lands 
Section 6(f) Lands 
SEL Analysis 
Social Impacts 
Socio-Economic Impacts 
Solid Waste 
Surface Transportation 
Tax Revenue 
Water Pollution 
Wetlands 
Wild and Scenic Rivers 

IV.24-1 
111-1 
IV.9-1 
IV.7-18 
IV.3-1 
IE I 
I- 1 
IV.161 
IV.7-6 
IV.13-1 
IV.13-1 
IV.23-1 
IV.3-1 
1-5 
N.19-1 
IV.7-1 
IV.7-9 
N.7-13 
N.17-1 
IV.22-1 
IV.6-5 
i 
Following Cover 
IV.5-I 
IV.12-1 

( 
N.21-1 
IV3-1 
N.7-1 
IV.2-1 
N.7-13 
v-1 
IV.1-1 
N . 1 6 1  
Appendix A 
IV.7-4 
Appendix A 
Appendix A 
N.18-1 
IV.1-10 
N.4-1 
IV.4-I 
Appendix C 
N.6-1 
IV.8-1 
IV.20-1 
IV.15-1 
IV.8-7 
IV.10-1 
IV.11-1 
IV.14-I (. 
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A-Weiehted Sound fdBA) - A measurement representing a sound generally as the human ear hears it by 
filtering out as much as 20 to 40 decibels of sound below 100 hertz (Hz). Used for aircraft noise 
evaluations. 

- The highest point on an airport's usable runways expressed in feet above mean sea 
level (MSL). 

vem- - A Federal funding program for airport improvements. Funds are 
derived from sources such as airline tickets, aviation he], etc. 

rt Lavout Plan - An airport plan (ALP) is a scaled.drawing of existing and proposed land and 
facilities necessary for the operation and development of the airport. Any airport will benefit fiom a 
carefully developed plan that reflects current FAA design standards and plangiig criteria. The AZ,P 
shows boundaries and proposed additions to all areas owned or controlled by the sponsor for airport 
purposes, the location and nature of existing and proposed airport facilities and structures, and the 
location on the airport of existing and proposed non-aviation areas and improvements thereon. 

- The total number of movements in landings (arrivals) plus takeoffs (departures) 
from an airport. 

rt Surveillance Radx&iSQ - A radar system which allows air traffic controllers to identity an 
arriving or departing aircraft's distance and direction from an Airport. 

rvlce Volume (ASV) - A planning term which describes the number of annual aircraft 
operations which Is possible at an airport with an acceptable amount of delay. The measure is specific to 
individual airports because it is derived from their own particular capacity characteristics. 

m- Acceptable Source Impact Levels. Values established by the Puget Sound Air Pollution Control 
Agency which represent incremental ambient air impact concentrations for air emissions sources. 

t Area - An area in which the federal or state standards for ambient air quality are being 
achieved. 

Automated Radar m n a l  Svstem (ARTS) - Computer-aided radar display subsystems capable of 
associating alphanumeric data with radar returns. 

Base Floodplain - That area subject to a one percent or greater chance of flooding in any given year (i.e., 
the 100-year floodplain). 

- Methods employed during construction and included in the development 
for ensuring environmental management to the greatest possible extent 

Bioche- h a d J  - The oxygen used in meeting the metabolic needs of aerobic 
microorganisms in water rich in organic matter. 

Ion Lme (EBQ - A line which identifies suitable building area locations on airports. 
The BRL encompasses the runway protection zones, the runway visibility zone areas required for airport 
traffic control tower clear l i e  of sight, and all airport areas with less than 35 foot (10.5m) clearance 
under the FAR Part 77 surfaces. 

Capac& - The number of aircrafi operations possible at a particular airport. When a continuous demand 
of activity is assumed, regardless of delay, it is described as ultimate capacity. When a limit on the 
number of operations is considered based on an acceptable level of delay, it is described as practical 
capacity. 

- Commuters are those carriers that provide regularly scheduled passenger or cargo 
service or a i d  predominantly seating fewer than 66 passengers or holding cargo with 18,000 pounds 
of payload or less. A typical commuter flight operates over a trip distance of 100 to 300 miles and is 
flown at lower altitudes than those operated by the long-haul carriers. 
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Connec- - An airline passenger who transfers from an arriving aircraft to a departing 
aircraft at a hub airport in order to reach their ultimate destination. ( 
Connection - An airline passenger who transfers fiom an arriving aircraft to a departing 
aircraft at a hub airport in order to reach their ultimate destination. Also described as a "through" 
passenger. The opposite of a connecting passenger. 

Constructive - Refers to the possible indirect impacts to DOT Section 4(f) properties such as parks. 
Constructive use is considered to occur when a transportation project does not incorporate land from a 
Section 4(f) resource but the project's proximity impacts are so severe that the protected activities, 
features or attributes that qualify a resource for protection under section 4(f) are substantially impaired. 
Substantial impairment occurs only when the protected activities, features or attributes of the resource 
are substantially diminished. For example, a substantial increase in noise levels at a park due to 
transportation project may represent a constructive use, even though the park is not directly affected 
through acquisition or development. 

Dav-Night @Sound)- A noise measure used to describe the average aircraft noise 
levels over a 24-hour period, typically an average day over the course of a year. Ldn considers aircraft 
operations that occur between the hours of 10 p.m. and 7 a.m. to be 10 decibels louder than they actually 
are to account for increased annoyance. Ldn may be determined for individual locations or expressed 
contom. Ldn is currently the accepted measure for aircraft noise analysis. See Appendix 4. 

Decibel - A unit of noise level representing a relative quantity. This reference value is a sound 
pressure of 20 micronewtons per square meter. 

- The difference, in minutes, between the scheduled time and actual time of an aircraft arrival or 
departure. For airport planning purposes, it is often expressed as an annual average per aircraft operation 
(in minutes). 

Q e w a e -  The temporary or lowering of the groundwater table to allow excavation to be 
carried out in relatively dry conditions above the lowered groundwater table. (. 

- the examination of air pollutant conditions at specific locations. Expressed in 
parts per million or micro-grams per meter. 

aced Threshold - A threshold that is located at a point on the runway other than the designated 
beginning of the runway. The portion of pavement behind a displaced threshold may be available for 
takeoffs in either direction and landings fiom the opposite direction. 

E- - Domestic, territorial, and international revenue passenger enplanements in scheduled and 
nonscheduled service of aircraft in intrastate, interstate, and foreign commerce. 

Environmental - An environmental assessment is a concise document that assesses the 
environment impacts of a proposed Federal action. This document discusses the need for, and 
environmental impacts of, the proposed action and alternatives. A listing of agencies and persons 
consulted is also included. An environmental assessment should provide sufficient evidence and analysis 
for a Federal determination whether to prepare an Environmental Impact Statement @IS) or a Finding of 
No Significant Impact (FONSI). 

Fnvir- - An EIS is normally required for a first time airport layout plan 
approval or airport location approval for a commercial service airport located in a standard metropolitan 
statistical area and Federal fmancial participation in or airport layout plan approval of, a new runway 
capable of handling air carrier aircraft at a commercial service airport in a standard metropolitan 
statistical area. Even though these actions normally require an environmental impact statement, the 
preparation of the environmental impact statement will usually be preceded by an environmental 
assessment if the environmental assessment demonstrates that there are no significant impacts, the 
action shall be processed as a FONSI instead of an EIS. 

t Level &@ - The equivalent steady noise level which in a stated period of time would 
contain the same noise energy as the time-varying noise during the same period. The Leq can be for any 
defined period, unlike the DNL. 

i 
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J&&a - Wearing away of rock or soils by the gradual detachment of soil or rock fragments by wind, 
ice, water, and other forces. 

Farmland C-ct Rating - A form (form AD-1006) used by the U.S. Soil Conservation 
Service to evaluate soils which are potentially eligible for protection as Prime or Unique farmland under 
the Farmland Protection Policy Act of 1981. 

- Federal Aviation Regulation. 

Federal Av- 
. . . . - The FAA constructs, operates, and maintains the National Airspace 

System and the facilities which are a part of the system; allocates and regulates the use of the airspace; 
ensures adequate separation between aircraft operating in controlled airspace; and through research and 
development programs, provides new systems and equipment to improve utilization of the nation's 
airspace. 

Federal) Part 15Q . . - Established by Congress under the Aviation Safety and 
Noise Abatement Act of 1979 for the purpose of developing a balanced and wst effective program to 
reduce the effects of aircraft noise on local communities. 
. . . . mdmv of No Slrmlficantlmbact - Following the preparation of an environmental assessment, the 

Federal Agency determines whether to prepare an EIS or FONSI. If the proposed project is determined 
not to result in any significant environmental impact, a finding (FONSI) is made by the Federal Agency. 

.. . - The use of established routes for arrival and departure by aircraft to and from 
the existing runways at the airport. 

Growth Manap- - The act requires all cities and counties in Washington State to do some 
planning and calls for the fastest growing counties to plan extensively in accordance with state goals. 

> Analysis - A type of aircraft noise analysis which evaluates the noise levels at individual points 
rather than generate noise contours. 

Y - The specific area or environment in which a particular type of plant or animal lives. An 
organism's habitat must provide all of the basic requirements for life and should be free of harmful 
contaminants. 

fZllh - An airport which serves airlines that have hubbing operations. 

Hubbing - A method of airline scheduling that times the arrival and departure of several aircraft in a 
close period of time m order to allow the transfer of passengers between different flights of the same 
airline in order to reach their ultimate destination. Several airlines may conduct hubbing operations at an 
airport. 

ect Approval - a permit granted by the Washington Departments of Fisheries and Wildlife 
for work to be performed on or near a body of water, such as a creek or river. 

Rules - Federal Aviation Regulations rules that govern the procedures for 
conducting instrument flight (FAR Part 91). 

ment Lamhue Svstem 0 - An electronic system installed at some airports which helps to guide 
pilots to runways on landing during periods of limited visibility or adverse weather. A pilot must have 
proper training and his aircraft property equipped to use an ILS. Most major airports have at least one of 
their runways equipped with an KS. 

-cal Conddam (IMC) . . - Meteorological conditions expressed in terms of 
visibility, distance from cloud and ceiling which are less than the minimums specified for visual 
meteorological conditions. 

- A computer model developed and maintained by the FAA to predict the 

\ 
noise Impacts generated by aircraft operations. 

1 Use C- . .. - The ability of land uses surrounding the airport to coexist with airport-related 
activities with minimum conflict. 
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0 )  Cv& - The time that an aircraft is in operation at an airport. An LTO 
cycle begins when an aircraft starts its final approach (arrival) and ends after the aircraft has made its 
climb-out (departure). 

( 

fLOS.1- A measure of the effect of a number of factors on surface traflic flows. LOS is 
a function of volume and composition of tr&c and speeds attained on any specific roadway, and is 
defined as LOS "A' through "F" . LOS A is unencumbered fkee flow, LOS C is stable flow with 
frequent delay and LOS F is forced flow with extensive backup. 

Liauefaction - A temporary condition during which soil behaves more like a viscous liquid than a solid 
medium. The condition is due to the build-up of water pressure in the spaces (pores) between the soil 
particles and the inability of the sold to drain quickly, as energy is imparted to the soil mass during an 
earthquake. 

Local P w  - A passenger who either enters or exits a metropolitan area on flights served by the 
area's airport The opposite of a connecting passenger. 

Location - An analysis conducted to determine if noise level Increases associated with 
projected development would approach the FAA threshold of a 1.5 DNL increase within the 65 DNL or 
greater noise contours over any noise-sensitive land use. 

Loudness - The subjective intensity of sound. 

M&g Plan I&&& - An update to the long-range airport development requirements. These plans are 
typically updated every 5-7 years. 

- A prescribed procedure to be followed by aircraft that cannot complete an attempted 
landing at an airport. 

Mitigation - The avoidance or minimization of an adverse impact. 
.. . - An action taken to alleviate adverse impacts. 

- The distribution of trips among competing travel modes, such as walk, auto, bus, etc. 

MQ&- A particular form or method of travel, such as walk, auto, bus, etc. 

wbodv A I ~  - A commercial passenger jet having a single aisle and maximum of three seats on 
each side of the isle. Narrowbody aircraft include B727, B737, B757, DC9, MDSO, MD90 and A320. 

- Any facility used for guiding or controlling flight in the air or during the landing and takeoff of 
aircraft. 

- The National Environmental Policy Act of 1969 (NEPA) is the original legislation establishing 
the environmental review process. 

- Unwanted Sound. 

Noise Abatement - a procedure of the operation of aircraft at an airport which minimizes the impact of 
noise on the environs of an airport. 

Noise C w  - A map representing average annual noise levels summarized by lines connecting 
points of equal noise exposure. 

M ~ D  - A map of an airport and its environs which identifies the area impacted by 
various aircraft noise levels. The FAA has specified criteria for presentation of Part 150 Noise Exposure 
Maps. 

e Level Redw&u@L& - The amount of noise level reduction achieved through incorporation of 
noise attenuation (between outdoor and indoor levels) in the design and construction of a facility. 

- an area in which the federal or state standards for ambient air quality are being 
exceeded. 

- An aircraft arrival at or departure from an airport. 
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Passengm - Those passengers, whether visitors or residents, that begin or end 

- As point in the destination terminal area from which aircraft are cleared to the approach fix 
or final approach course. 

PBX - Passenger 
. . 

relPrec1- - A standard instrument approach procedure in which 
an electronic glidescopdglidepath is provided, e.g., ILS and PAR. 

P n m a m e r c l a l  Serv~ce Aiqxxt - A commercial airport which enplanes 0.01 percent or more of the 
total annual US. enplanements. 

&ma? Runway - the runway on which the majority of operations take place. At large, busy airports, 
there may be two or more parallel primary runways. 

Wit Use Airport - Any public, airport, any privately owned reliever airport, any privately owned 
airport which is determined to enplane annually 2,500 or more passengers and receive scheduled 
passenger service of aircrafl, and which is used or to be used for public purposes. 

Reliever Airpat - An airport which, when certain criteria are met, relieves the aeronautical demand on a 
busier air carrier airport. 

- Relating to, living in, or located on the bank of a natural watercourse, such as a river. 

Rotational Runwav Use - Variance in the particular runways in use over a specific time period to prevent 
constant use of one runway. 

Run-'Clr, - A routine procedure for testing an aircraft engine at a high power setting. Engine run-ups are 

7 
normally conducted by airline maintenance personnel checking an engine following the conduct of 
maintenance. 

I  BY - A defined rectangular area on an airport prepared for the landing and takeoff run of aircraft 
along it's length. Runways are normally numbered in relation to their magnetic direction rounded off to 
the nearest 10 degrees, e.g., Runway 14, Runway 32. 

b w a v  P r o t w  Zone e 7 3  - An area (formally the clear zone) trapezoidal in shape and centered 
about the extended runway centerline, is used to enhance the safety or aircraft operations. It begins 200 
feet (60m) beyond the end of the area usable for takeoff or landing. The RPZ dimensions are functions 
of the design aircraft, type of operation, and visibility minimums. 

m w a v  Safetv Area 0 - A defined surface surrounding the runway prepared or suitable for 
reducing the risk or damage to airplanes in the event of an undershoot, overshoot, or excursion from the 
runway. 

Sediment - Material suspended in or settling to the bottom of liquid. 

- Sound is the result of a sound source vibration in the air. The vibration produces alternating 
bands of relatively dense and sparse particles of air, spreading outward from the source in the same way 
as ripples do on water after a stone is thrown into it. The result of the movement is fluctuation in the 
normal atmospheric pressure or sound waves. 

Sound ExpQsure Level (SI3J - The constant sound level which has the same amount of energy in one 
second as the original sound event. 

2 Aircraft - Aircraft which meet the noise levels prescribed by FAR Part 36 and are less stringent 
than those established for the quieter designation (Stage 3). The Airport Noise and Capacity Act requires 
the phase-out of all Stage 2 aircraft by 1999, with case-by-case exceptions through the year 2003. 

.-% 
- Aircraft that meet the most stringent noise levels set in FAR Part 36. 

1 - A defined path established for the taxiing of aircraft from one part of an airport to another. 

Threshold - the beginning of that portion of the runway usable for landing. 
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Time - Time above indicates the time in minutes that a given &(A) level is exceeded 
during a 24-hour period. ( 

- A stream that flows into another. 

- The geographic region from which water drains into a particular river or body of water. A 
watershed includes hills, lowlands, and the body of water into which the land drains. 

--Traveled NMn - a measure of total travel withim a study area, usually estimated as the 
total number of trips multiplied by the average length of a typical trip. 

- A ground-based radio (electronic) navigation aid transmitting 
radials in all directions in the VOR frequency spectrum; provides azimuth guidance to pilots by reception 
of electronic signals. 

Visual - An approach by an IFR flight when either part or all of an instrument approach 
procedure is not completed and the approach is executed in visual reference to terrain. 

V i s u a l s  RulesNFB) - Rules that govern the procedures for conducting flight under visual 
conditions. In addition, it is used by pilots and controllers to indicate type of flight plan. 

Meteor- (VMC) 
. . - Meteorological conditions expressed in terms of visibility, 

distance from cloud, and ceiling equal to or better than specific minimum. Typically, these conditions 
occur whenever the cloud ceiling is at least 1,000 feet above ground level, distance to cloud is 1 statue 
mile, and the visibility is at least 3 statue miles. 
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-I Draft and Final EIS Distribution List 

Rodrick Malcom 
Planning Depmtmmt 
Muckleshoot Indian Tribe 
39015 172nd Ave SE 
Auburn. WA 98002 

King County Environmental Division 
SEPA Division 
3600 - 136th Place SE 
Bellevue, WA 98006-1400 

Maym Anm Jhaveri 
City of Burien 
13838- IstAvenueS. 
Buricn, WA 98168 

Robat Stcad 
Ciiy of Federal Way 
Municipal Building 
33530 1 s  Avenue S 
Fcdaat Way, WA 98003-6210 

Adam Smith 
State Sauaor 
27030 47th Ave S 
Suite #I04 
Kent, WA 98032-7190 

Copies l 

Copies 1 

Copies 1 

Copies 1 

DeborahNorth 
Deparbnent of Ecology 
N o r t h w ~  Regional Office 
3140 - l60thAveSE 
Bellevue, WA 98008-5452 

Federal Emergency Mngt Agency 
Region X 
Fedcral Regional Center 
130 - 228th St SW 
Bornell, WA 98021 

Copies 3 

Copies 1 

Mayor Richard Kennedy 
City of Des Moincs 
City Hall 
21630 1 im Avenue s 
Des Moincs, WA 98198 Copies 1 

SeattlelKing County Lkpamcnt of Health 
Attn: Mr. Larry Kirschnm 
1404 Central Avenue S 
Suite 101 
Kent, WA 98032 Copies 1 

Neil Bennett 
Air Transport A s d o n  
8939 S Scpulveda Blvd 408 
Los Angcles, CA 90045 Copies l 

Section Director 
Washington Depbnent of Wildlife 
Environmental Rcview Section 
16018 Mill Cnek Blvd 
Mill Creek, WA 98012-1296 Copies 1 

Washington Parks and Recreation Commission 
7150 Clcanwater Lane 
KY-11 
P. 0. Box 42650 
Olympia, WA 98504-2650 Copies 1 

Patricia Cmley  
Department of Ecology 
Environmental Review Section 
P.O. Box 47703 
Olympia, WA 98504-7703 Copies 1 

Mayor David Miller 
City of Nonnandy Park 
City Hall 
801 SW 174th Strat 
Normandy Purk, WA 98166 Copies 1 

Ltonard Garfkld 
Department of Community Development 
Office of Archamlogy and Historic Preservation 
111 West2lstAvenueKL-11 
Olympia, WA 98504 Copies 1 

Department of Fishcries 
1 15 G e n d  Admiin Bldg 
MS AX-I 1 
Olympia, WA 98504 Copies 1 
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Director 
Department of Trade and Economic Development 
9th and Columbia Building 
MS GH-51 
Olympia, WA 985060613 Copies 1 

David Fredrick 
Field Supervisor 
U.S. Fish and Wildlife Service 
3704 Griftin Lane S.E. Suite 102 
Olympia, WA 98501 

Thomas Cyra 
Manager Nongame Data Systems 
Washington Department of Wildlife 
600 Capitol Way North 
Olympia, WA 98501-1091 

Department of Transportation 
Regional A d m i i r  
Federal Highway Administration 
11 1 S. Capitol Way Suite 501 
Olympia, WA 98501 

Copies 1 

Copies 1 

Copies 1 

District Conservationist 
U.S. Dcparhnent of Agriculture 
Soil Conservation Service 
6128 Capital Blvd 
Olympia, WA 98501 Copies 1 

Dave Deitzman 
Washington Department of Natural Resources 
SEPA Center 
P.O. Box 4701s 
Olympia, WA 98504-7105 Copies 1 

Duwhamish Tribal Office 
212 Wells Avenue S. 
Ste C 
Renton, WA 98055 Copies 1 

City of SeaTac 
Land Use Division 
17900 International Blvd Ste 401 
SeaTac, WA 98188 Copies 1 

King County Solid Waste Division 
Attn: Mr. Rodney Hansen 
400 Yesler Way 
Suite 600 
Seattle, WA 98104- 2637 Copies 1 

Department of Natural Resources 
Division of Aquatic Lands 
11 11 Washiigton St SE 
P. 0. Box 47027 
Olympia, WA 98504-7027 Copies 1 

Department of Social and Health Services 
Legislative and Community Relations 
Attn: Gregg Dohm 
MS OB-44R 
Olympia, WA 98504-0095 Copies 1 

~uget Sound Water Quality Authority 
Attn: Vallana Piccolo 
P. 0. Box 40900 
Olympia, WA 98405-0900 

Julia Panuson 
State Rtp-tative District 33 
P. 0. Box 40665 
Olympia, WA 98504-0665 

Copies 1 

Copies 1 

Utilities and Transportation Commission 
1300 S. Evergreen Park Dr. SW 
P. 0. Box 47250 
Olympia, WA 98504-7250 Copies 1 c 
Sandy Norwood 
Washington Department of Natural Resources Natural 
Hexitage Rogram 
Division of Land and Water Conservation 
Mail Stop EX-13 
Olympia, WA 98504 Copies 1 

Mayor Joe Bmnan 
City of SeaTac 
City Hall 
19215 - 28tb Avenue S 
SeaTac, WA 98188 

Mike Ort 
Alaska Airlines 
P.O. Box 68900 
Seattle, WA 98168 

Copies 1 

Copies 1 

METRO - MS 92 
Attn: Ms. Katherine McKee 
Environmental Compliance Division 
82 1 2nd Avenue MIS 1 10 
Seattle, WA 98104-1598 Copies 1 
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King County P&CD Division Regional Transit Project 
Attn: Miriam Gnenbaum Attn: Mr. Arthur M. Skolnik 
707 Smith Tower Exchange Building Suite 151 
506 2nd Avenue 821 2ndAvenuc 
Seattle, WA 98104 Copies 1 Seattle, WA 98104-1598 Copies 1 

King County S& Water Management Division Tom F. Mueller 
Attn: Mr. Jim Kramer Chief - Regultory Branch 
400 Yesler Way Amy Corps of Engineers 
Suite 400 4735 E Marginal Way S 
Seattle, WA 98134- 2637 Copies 1 Seattle. WA 98124-2255 Copies 3 

Deputy Regional AdmiiisCrator Gerald D. Dinndorf 
merit of Housing and Urban Development Direaor Growth Management Planning 
Seattle Federal Office Building Suite 200 Puget Sound Regional Council 
909 First Avenue 1011 Western Ave 
Seattle, WA 98104-1000 Copies 1 Seattle, WA 98104-1035 Copies 4 

Ms. Damn Drydm 
Information Cmter 
Pugct Sound Region1 Council 
I01 1 Western Ave 
Seattle, WA 98104-1035 

Gary Loeke 
King County Exmtive 
400 King County Courthouse 
516 Thii Ave 
Seattle, WA 98104-3271 

Mayor Norman Rice 
Mayor City of Seattle 
1200 Municipal Building 
61 0 Third Avenue 
Seattle, WA 98104 

Jane Sandcrs 
O&ce of Jim McIkrmott 
1809 - 7th Ave 
Seattle, WA 98104 

King County Division of Roads and Engineering 
Am: Louis Haff 
500 - 4th Ave Room 976 
Seattle, WA 98104 Copies I 

Copies 1 

Copies l 

Copies 1 

Copies I 

Ed Pottharst 
Seattle C i  Light 
Environmental - Health & Safety 
1015 Thii Avenue 
Seattle, WA 98104-1198 Copies I 

SeattlJKing County Department of Health 
Attn: Mr. Carl osaki 
201 Smith Tower 
Seattle, WA 98104 Copies 1 

Julie Kola 
King County Ofiice of Historic Prtsavation 
1 115 Smith Tower 
506 2nd Ave 
Seattle, WA 98104-23 11 Copies 1 

Regional Dirator 
National Park Smrice 
Pacific Northwest Region 
83 S. King Strect Suite 212 
Seattle. WA 98104 Copies 1 

Arthur R Dammkcohla 
Puget Sound Air Pollution Control Agency 
1 I0 Union Street 
Room 500 
Seattle, WA 98101-2038 Copies 2 

Kendra Dahlen 
Seattle Planning Commission 
600 Fourth Avenue 
Suite 210 
Seattle, WA 98104-1826 Copies 1 

Elorine Bolar 
Senator Slade Gorton 
3206 Fed& Bldg 
915 2nd Ave 
Seattle, WA 98174-1000 Copies 1 

p~ 
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David Bortz 
Statc Dcparhnent of Natural Resources 
1100 Olive Way 
Suite 1450 
W e ,  WA 98101 

Mike Heavey 
State Representative D i  34 
9403 - 44Tb Ave SW 
W e ,  WA 98136 

Senator Patty Murray 
U.S. Senator 
2988 Jackson Federal Bldg 
9 15 Second Ave 
Seattle, WA 98174 

Washington Environmental Council 
5200 University NE 
Suite 201 
Seattle, WA 98105 

Doug Suthnland 
Pierce County Executive 
930 Tacoma Avenue S. 
Room 737 
Tacoma, WA 98402. 

Peter Kirsh 
Cutler & Stanfield 
700 Fourteenth Street NW 
Washington, D.C. 20005 

U.S. Department of Energy 
Division of NEPA Affairs 
Room 46064 
1000 Indcpcndcnce Avenue N.W. 
Washiington, D.C. 20585 

Department of Agriculture 
Ofice of the Secretary 

Copies l 

Copies 1 

Copies 1 

Copies 1 

Copies 1 

Copies 1 

Greg Fisher 
Statc Representative Dist 33 
14630 - 46th Avenue South 
Seattle. WA 98168 Copies 1 

Regional Administrator 
U.S. Environmental Protection Agency 
Region X 
1200 Sixth Avenue 
Seattle, WA 98101 Copies 5 

Assistant Seuetary of Transportation 
Washington Department of Transportation 
Aeronautics Division 
8900 E. Maginal Way South 
Seattle, WA 98108-4024 Copies 1 

Margaret Duncan 
Suquamish Tribe 
P. 0. Box 498 
15835 Sandy Hook 
Suquamish, WA 98392 

Mayor John Rants 
City of Tukwila 
City Hall 
6200 SouthCenter Blvd 
Tukwilq WA 981 88 

Copies 1 

Copies 1 

James Dickson 
D i r  Office of Environmental Affairs 
Department of Health and Humau Services 
200 Independence Ave S.W. Room l IOH 
Washington, D.C. 20201 Copies I 

Office of Architectural & Environmental Preservation 
Advisow Council on Historic Reservation 
1100 Pennsylvania Ave NW 
Room 809 

Copies 1 Washington, DC 20004 Copies 1 

Office of Environmental Affairs 
U. S. Devarhnent of Interior 

AfT: Coordinator ~nvi ro~nenta l  Quality Activities 1849 C street NW 
Washington, D.C. 20251 Copies 1 Room 20240 

Washington, D.C. 20240 Copies 9 

Office of Federal Activity Librarian 
U.S. Environmental Protection Agency Seattle Public Libraries 
Filing Section for EISs - M/C 2252A Documents Department 
1200 Pensylvania Avenue NW lo00 - 4th Avenue 
Washington, D.C. 20094 Copies 5 Seattle, WA 98104 Copies 20 
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Librarian 
King County Librsries 
Documents Depamcnt 
300 - 8th Avenue 
Seattle, WA 98109 

Librarian 
Tacoma Public Library 
1 102 Tacoma Avenue S 
Tacoma, WA 98402 

Copies 15 
Copies 2 

Executive D i r  
RcgionalCommissiononAirportAffairs 
801 S. W. 174th Stn* 
Normandy Park, WA 98 166 

Airpolt Gnnmunities Coalition 
21650 - 1 lth Avenue South 
Des Moins, WA 98 198-63 17 Copies 1 

Copies 1 

Mr. Scott Lindsay 
Representative Jamifer Dunn's Office 
50-1 16th Avenue 
Suite #201 
Bellewe, WA 98005 

Mr. Norm Hime 
Representative Rick White 
21905 64th Avenue Wcst 
Mountlalie Terrace, Washington 98043 Copies 1 

Copies 1 

Ms. Dcbbie Davis 
Con- Randy Tatc 
31919 1st Avcnue S. 
Suite 140 
Fedaal Way, Washington 98003 

Highline School District 
15675 Ambaum Blvd S.W 
Bwicn, Washington 98166 Copies 1 

Copies 1 

Ms. Jlsoquel i i  Wyland 
Enviromnental & Tcch. Services 
National Marine Fishaies Service 
525 N.E. Oregon Strcct Suite 500 
Portland, Oregon 97232-4 169 

Ms. Bah Means 
Scattlc Community Council Fcdaation 
3 125 Farivicw East 
Houseboat E 
Seattle, WA 98102 Copies 1 Copies 1 

Ms. L p  Pickad 
F e d d  Aviation A d m m M o n  
800 indcpcndenee Avenue SW 
APPdOO 
Washington, D.C. 20591 

Jonathan Blank 
Rtston Gats & Ellis 
1735 New York AveNW 
Suite 500 
Washington, D.C 20006 Copies 5 Copies 1 

Pat Jones 
Executive Di. 
Washington Public Ports Assoc 
1501 Capitol Way Suite 304 
Olympia, WA 98507 

Molly Hanis 
City of Tacoma Public Works Dept 
747 Marka strcct 
Suite 345 
Taco- WA 98402 Copies 1 Copies 1 

Arden Fomy 
Hawthorne Hills Community Club 
4916 M u e  Ave NE 
Seattle, WA 98105 

Randall Lewis 
City Managers Oftice 
City of Tacoma 
747 met strcct suite 1200 
Tacoma, WA 98402 Copies 1 

Copies 1 

David Omnann 
Washington State Department of Nahlral Resources 
Geology Depaliment 
P. 0. Box 47007 

Copies 1 Olympia, WA 98504-7007 Copies 1 

Nora Smith 
Water Resources Planna 
Seattle Watm D e p m c n t  
710 Second Avenue Suitc 1133 
Seattle, WA 98104 
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Paul Krauss 
Department of Planning and Community Development 
City of Auburn 
25 West Main Strca 
Auburn, WA 98001-4998 Copies 1 

Greg Nickels 
King County Councilman 
1200 King County Courthouse 
5 16 - 3rd Avenue 
Seattle, WA 98104 

Ron Sims 
King County Councilman 
1200 King County Courthouse 
516-3rdAvenue 
Seattle, WA 98104 

Copies 1 

Copies 1 

Direaor 
Kent Chamber of Commncc 
524 West Meeker Strca - Suite 1 
P. 0. Box 128 
Kent, WA 98035-0128 Copies 1 

Robert Darick 
King County Department of Development and Environ. 
Services 
3600 - 136yth Place SE 
Seattle, WA 98006-1400 Copies 1 

Eric Mandel 
M i  Community Council 
P. 0. Box 22391 
Seattle, WA 98122-0391 

Debbie DesMarias 
24322 - 22nd Avenue S. 
Des Moines, WA 98198 

Copies 1 

Copies 1 

Katherine McKee 
King County Department of Metropolitan Services 
821 Second Avenue 
MS-120 
Seattle, WA 98104-1598 Copies 1 

Chris Vance 
King County Councilman 
1200 King County Courthouse 
516 - 3rd Avenue 
Seattle, WA 98104 Copies 1 

Jorgen Badcr 
Ravcnna-Bryant Community Association 
6525 Ravenna Avenue NE 
Seattle, WA 98115 Copies 1 

Teresita Batayola 
Seattle Water 
Dextor Horton Building - 10th floor 
710 Second Avenue 
Seattle, WA 98104 Copies 1 

D i i r  
Magnolia Community Club 
P. 0. Box 99164 
Seattle, WA 98199 Copies 1 

M i i e  Brasher 
Southwest King County Community Group 
P. 0. Box 66134 
Buricn, WA 98166-0134 Copies 1 
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APPENDIX A 

SCOPING AND AGENCY COORDINATION 

This appendix contains a summary of the agency Washington State Department of Community, 
coordination that was conducted in preparation of Trade and Economic Development - Office of 
this document. Included are: Archaeology and Historic Preservation 

King County Surface Water Management 
Coordination with agencies Division - 
Scoping Washington State Department of Fish and 

Public Hearing 
Wildlife 
Trout Unlimited 

8 Executive Order 12372 Intergovernmental 
Review of Federal Programs U.S. Army Corps of Engineers 

1. COORDINATION WITH AGENCIES Copies of the correspondence from each of the 
above agencies are included in this appendix. 

A number of Federal , State and local agencies 
were contacted during the preparation of this 2. PUBLIC AND AGENCY SCOPING 

Environmental lmp& Statement To facilitate 
the early consideration of key issues related to 
airport development, two scoping meetings (as 
discussed later in this chapter) were conducted to 
introduce the document prepmrs to the 
respective agencies and to begin consideration of 
the key issues. Following the scoping meetings, 
formal coodination was conducted with the 
applicable agencies. Correspondence concerning 
the Master Plan Update was received from: 

U.S. Depamnent of the Army , Seattle 
District Corps of Engineers; 
Puget Sound Regional Councit; 

8 Puget Sound Air Pollution Control Agency; 
8 U.S. Environmental Protection Agency; 
8 Washington Department of Ecology; 
8 U.S. Department of Commerce. National 

Oceanic and Atmospheric Administration, 
National Marine Fisheries Service; 
U.S. Depamnent of Interior, Fish and 
Wildiie Service; 
Washington State Department of Natural 
Resources; 

8 Washington State Department of Community, 
Trade and Economic Development, Office of 
Archaeology and Historic Preservation; 
King County, Cultural Resources Division; 

1 City of SeaTac 

In accordance with CEQ Regulations and SEPA, 
the FAA and Por~ of Seattle issued a "Notice of 
Intent to Prepare and Environmental Impact 
Statement" (NO) for the Sea-Tac Airport Master 
Plan Update. This notice was published in the 
January 4, 1994 Federal Register. As shown in 
Exhibit A-I, the NO1 contained a brief 
description of the proposed action and the range 
of alternatives, a description of the scoping 
process, location of the scoping meetings, and the 
name and ddress for the NEPA and S P A  
contacts. In addition to publication in the Federal 
Register, a similar notice was published in the 
Seattle Times, the Seattle Post Intelligencer, and 
the Highline T i e s .  

On February 9,1994 from 3 p.m. until 9 p.m., an 
open house public scoping meeting was 
conducted at Tyee High School. This meeting 
was attended by approximately 100 people. On 
February 10, 1994 from 930 am. to 12 p.m. an 
agency scoping meeting was conducted in the 
auditorium at Sea-Tac Airport. Approximately 
40 individuals from the following groups: Seattle 
Times, former Congressman Kreidler, University 
of Washington, City of Normandy Park, 
Department of Ecology, City of Tukwila, City of 
Burien, Washington State DOT, Seattle Water, 

.A 
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King County Surface Water Management, City of 
SeaTac, City of Des Moines, Airport 
Communities Coalition, City of Federal Way, 
City of Arlington, U.S. FPA, Highline T i e s ,  
Highline School District, Puget Power, U.S. 
Department of Housing and Urban Development, 
Puget Sound Regional Council, the FAA and the 
Port of Seattle. 

Those in attendance at either meeting were 
provided with a copy of an outline that 
summarized the Environmental Impact Statement 
@IS) process, the contents of an EIS, the range of 
alternatives to be considered, and environmental 
factors to be considered. 

Scoping was conducted in writing and 114 letters 
were received. These letters are on file with the 
Federal Aviation Administration. Issues noted in 
the scoping letters were: 

A desire for a detailed consideration of noise, 
air pollution, water resource and human 
health impacts associated with the current 
airport operation and how the impacts would 
change in the future; 
Concerns for impacts on property values 
from noise and airport expansion; 
Concern that the expansion at Sea-Tac 
would be a partial solution to long-term 
regional aviation demand needs; 
A desire to have a number of alternative 
modes of travel and alternative airport sites 
considered. 

3. PUBLIC HEARING 

The Draft EIS was released in late April, 1995. 
On June 1,1995, the FAA and the Port of Seattle 
conducted a Public Hearing at the Sea-Tac Red 
Lion Hotel, at South 188th and International 
Blvd, from 1 p.m. until 10 p.m. The Public 
Hearing was conducted for the purpose of 
obtaining comments from the public concerning 
the materials and methodologies used in the 
analysis and hdings in the Master Plan Update 
for the Draft EZS. Simultaneous with the 
Hearing, the FAA and Port of Seattle conducted a 
public information workshop to aid the public 
with preparation of the testimony and to answer 

questions concerning the analysis underlying the 
Draft EIS and to provide an opportunity for 
residents to formally submit their comments. 

Additionally, as requested by the public, the 
formal comment period was extended to 90 days, 
to enable a thorough consideration of the analysis 
and fmdings. Therefore, q e  Hearing record 
remained open until August 3. 1995. Testimony 
was provided by 77 individuals and the 
workshophearing was attended by approximately 
150 individuals. To further facilitate the general 
public's understanding of the Master Plan Update 
development and its resulting environmental 
impacts, the FAA agreed to conduct a second 
Public Hearing, which was conducted on June 14, 
1995 at the Calvary Lutheran Church in Federal 
Way, from 6 p.m. until 10 p.m. Testimony was 
received from 15 individuals and the Public 
Hearing was attended by approximately 40 
individuals. 

Comments were mailed to Mr. Jknnis Ossenkop, 
of the Federal Aviation Administration, Regional 
Airports Office. Approximately 250 comment 
letters were submitted during the 90 day public 
and agency comment period. Once all comments 
submitted during the 90 day comment period 
were reviewed and the Public Hearing transcript 
was available, responses were prepared to 
address all applicable comments. In several 
instances, the comments resulted in additional 
analysis that has been included in this document. 
Copies of the comment letters and official Public 
Hearing Transcript are included in Appendix T. 
Likewise, responses to the comment letters and 
Public Hearing Transcript are included in 
Appendix R. 

4. E.O. 12372 INTERGOVERNMENTAL 
REVlEW OF FEDERM, PROGRAMS 

Executive Order 12372 requires the sponsor of 
actions that will use federal assistance to 
determine the proposed project's impact or 
conflict with stateside or areawide 
comprehensive planning or upon the plans of 
local governments. In the state of Washington, 
there is no clearing house for this process. Thus, 

Appendix A 
Seopiog and Agency Coordination 
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the public comment process on the Draft EIS, as 
well as other planning activities in the Region 
(such as the PSRCs VISION 2020) will be used 
to determine consistency with regional plans. 

Enclosed in this appendix are the following 
resolutions: 

Puget Sound Regional Council A-93-03 
a Port Resolution 3125 

PSRC Executive Board 
hge t  Sound Regional Council Executive 
Board El3 - 94-01 
Snohomish County Resolutions 

A p e x  A - A-3 - 
Scoplng and Ageoey Coordination 
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PUBLIC AGENCY SCOPING MEETING 

SEATTLE TACOMA INTERNATIONAL AIRPORT 
ENVIRONMENTAL IMPACT STATEMENT 

DRAFT MINUTES 
FEBRUARY 10,1994 

The Mr. Ossenkop opened the Public Agency Scoping Meeting at 9:30 a.m. and noted that the 
meeting would be conducted generally following the material distributed in advance of the 
meeting. Ms. H i e  reviewed the Environmental Impact Statement @IS) process and Master 
Plan Update process. The consulting team conducting the EIS was introduced. Ms. Vigilante 
provided a summary of the contents of the EIS and the issues to be addressed. The meeting was 
opened for agency comments and questions. Mr. Ossenkop noted that official comments must 
be submitted in writing by February 25,1994. He then asked those in attendance if they had any 
questions or issues that they would l i e  to see addressed in the EIS. 

'I 

Washington State Department of Transportation, Office of Urban Mobility, focused on the 
landside issues related to the local transportation network and its ability to accommodate growth 
in traffic. He noted that State and local jurisdictions are adding landside capacity through the 
completion of SR 509, transit improvements, high occupancy vehicle facilities, and TDM 
programs. The doubling of passenger activity, time of day (peaking), and mode split is of 
concern and should be reviewed. The WDOT also requested that the parking supply should also 
be evaluated. The WDOT questioned what assumptions will the EIS make concerning the . 
potential regional transit project. Freight and inter modal connections should be part of the 
transportation analysis. The land use assumptions should also be closely evaluated. Airside 
issues include the need to incorporate the Master Plan into the Statewide Multi-Modal Plan 
process. 

Mayor Jhaveri, City of Burien, expressed concern that the EIS scoping process is flawed. He 
suggested that the Notice of Intent should define the specific alternatives and provide a statement 
of Need. He asked the FAA to withdraw the Notice of Intent. Mr. Ossenkop responded that the 
FAA will not withdraw the Notice of Intent as it correctly defines the planning effort. He noted 
that the public will have multiple opportunities to comment on the ElS and that a Public Hearing 
will be held. The Master Plan Update and the EIS process are intended to illuminate the issues 
and alternatives. In addition, Mayor Jhaveri requested that historic sites be assessed in the EIS 
study process. 

Mr. Stooder, City Manager, City of Burien, identified requested that the EIS address the potential 
impact of telecommuting on the transportation analysis. In addition, he requested that the study 
include a section that defines "what people want." 

Bob Davis, Mayor of Normandy Park, stated that the FAA needs to re-assess the aviation 
demand at the airport and for the region. He stated that air traffic demand forecasts should be 
updated, including current population and employment projections, as air traffic has leveled off 
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in recent years. Mr. Ossedcop responded that the Master Plan Update will be re-assessing the 
aviation demand forecasts. In addition, Mr. Davis suggested that an analysis of "unresolved 
issues" needs to be included as part of the NEPA process. He stated that a detailed EIS should be 
prepared on each alternative. He asked if the FAA will amend the Scope of Work based on the 
scoping comments. FAA responded that the Scope of Work has not been finalized and that the 
scoping meetings were helping determine the scope of the consultants work. 

Kitty Millne, Vice-Mayor, City of Burien, asked in the scope will include the Washington State 
Air Transportation Commissions recommendations and if it would include issues related to the 
supplemental airport study. She stated that the EIS should wait until the PSRC work is 
completed. She also requested that the air and noise analysis reflect monitors in the impacted 
communities. 

Dorothy De Rodas, Tukwila City Council, requested that the study evaluate cumulative impacts 
of airport activities and local actions on traffic, air pollution, and public services. She noted that 
the City of SeaTac is a major urban center under the Vision 2020 and will increase densities. 
Increased air traffic will place more people in the impact area. She questioned if the EIS would 
include these impacts. Mr. Ossenkop responded that this type of analysis will be included the ' 
process. 

Richard Kennedy, Mayor, Des Moines, asked if the EIS would address growth management and 
social and economic issues. He also asked how will mitigation be handled in the study process. 
He also questioned if the EIS will address the GMA and would it perform a consistency 
evaluation. Mr. Ossenkop noted that the EIS will address these issues where possible when 

c 
policies are clearly formulated and adopted. The Mayor continued by asking if the EIS would 
address impacts on public/private activities and services. Mr. Ossenkop noted that the EIS will 
address these concerns and are already part of the scope as required. 

Mr. Loch, City Manager - Des Moines, stated that citizen input has been limited to the last 
critical weeks of the EIS process. He commented that this is a disservice to the public 
involvement process and that the public needs adequate time to review documents and data. He 
requested that the FAA note that no public testimony is being accepted during the agency 
scoping exercise. Mr. Loch requested that draft materials be available for public review and that 
the scoping period be extended. The FAA responded that the issues of drafi materials will be 
reviewed and that the scoping exercise will not be extended. 

Mr. Pina, Highline School representative, stated that schools affected by noise have lower test 
scores than other schools. He requested that noise be measured using the "C" Scale in the same 
fashion has a study conducted by the School District. Mr. Ossenkop requested a copy of the "C" 
Scale Study. Mr. Pina responded that they would provide the study. He noted that the district 
continues to be concerned about noise related issues as it builds new facilities in the area. 

Vivian Mathews, Burien City Council, indicated concern that the scoping process does not have 
an "open mike" for testimony. She stated that the public scoping meeting should not have been 
an open house and requested that a public meeting be held such that all residents could hear one- 
another's comments. Ms. Vigilante responded that the scoping process is based upon national 

t 
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experience that preserves the ability of citizens and agencies to submit written comments for a 
record of concern. Ms. Mathews asked how citizens will know that comments have been 
received a response. Mr. Ossenkop noted that there will not be any individual responses to 
comments. However, the issues will be addressed in the EIS. 

Mr. Brown, Department of Ecology, stated that DOE requests strong basdine definition of 
current conditions. This includes air quality and traffic and air operations information, as well as 
water quality data. He noted that water quality, stonn water, and sewage for all off-site 
watershed alternatives should be addressed. 

Mr. Fenins, City of Federal Way, stated that the city will provide written comments and specific 
analysis requests. He requested that the DEIS comment period be extended from 45 days to 120 
days. He also noted that the EIS should update the Part 150 Study. 

John Bregar, EPA, will prove written comments on air, noise, etc. issues. 

David Masters, King County Surface Water Management, will provide written comments for the 
scoping process. He noted that cumulative impacts are of concern, as well as operational issues \ 

related to de-icing, drainage systems, hydrology, fishery, and monitoring systems. 

Diana Shavey, Department of Houing and Urban Development, raised issues related to the 
impact of the airport on low to moderate income housing. She noted that the EIS should address - 
the impact on housing stock and tenants for both multi- and single family housing. The study - 
should also assess the market impact on housing and its potential for effecting mortgage. 
insurance programs operated by HLJD. 

Jack Dodge, City of SeaTac, requested that water quality issues concerning Miller Creek and 
other streams should be assessed. He suggested that new noise impacts on adjacent development 
and jurisdictions should also be addressed in addition to health impacts, MIC impacts, and 
construction impacts. He requested that the EIS analysis be coordinated with the City of SeaTac 
plans and identify how local regulations will be impacted by airport development. 

A representative fiom Puget Power noted that they will provide written comments. Of special 
concern to Puget Power are electrical requirements and the compatibility between local 
communities. He noted that relocation of existing facilities serving residential and commercial 
users is dificult. He noted a desire to cooperate and coordinate on these issues. 

Mr. Olander, City Manager - Des Moines, indicated that the EIS process requires good baseline 
data on water quality. He stated that the analysis should include low to high water periods. He 
noted similar concerns about the noise analysis. 

All agencies attending were provided an opportunity to present issues of concern. The meeting 
was adjourned at approximately 11 5 0  am. 
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DEPARTMENT OF THE ARMY - - 
. . sum= DISTRICT. CORPS OF ENGINEERS 

P.O. BOX 3755 
SEATTLE. WASHINGTON 98124-2255 

I-vm 
m=mlO* 01 FEB - l 1995 

Regulatory Branch 

Mr. Dennis G. Ossenkop 
Federal Aviation Administration 
1601 Lind Avenue Southwest 
Renton, Washington 98055-4056 

Dear Mr. Ossenkop : 

The Seattle District, U.S. Army C 
accepts the Federal Aviation Administ 
cooperating agency in the preparation of a N 
Policy Act (NEPA) Environmental Impact Statement (EIS) for the 
proposed expansion of the Seattle-Tacoma International Airport. 

__*--,.- - - .  
The Corps participation as a cooperating agency will be 

limited to'reviewing and commenting on the preliminary draft 
sections of the EIS that relate to project alternatives and 
wetland/rnitigation issues. We will make every attempt to provide 
comments on these sections of the preliminary draft EIS within 15 
working days of receipt of the information. c 

As you are aware, the Corps will require a Section 404 permit 
for the filling of wetlZands 6nsitX"- As such, the portion of the 
project requiring Section 404 authorization will be subject to 
the Corps' own environmental review under NEPA. As a cooperating 
agency, the Corps can adopt the final EIS in order to satisfy our 
NEPA compliance obligations associated with issuance of a Section 
404 permit. 

I agree that cooperation between our agencies is the most 
effective way to achieve our mutual goal of a draft EIS which 
satisfies both our agency's needs before-being circulated to the 
public. We look forward to working with you on this project. 

Mr. Jonathan Smith has been assigned as the-paint of contact 
for the Corps on this project. If you have any questions, please 
contact Mr. Smith at telephone (206) 764-6910. 

Sincerely, 
\ 

- / 
&Thomas F. Mueller 

Chief, Regulatory Branch 



Ms. Barbam .1 \e 
Enviromentd Management Specialist II 
Port of Seattle 
Seattle-Tacoma International Airport 
P.O. Box 68727 
Seattle, W A  98168 

Dear Ms. Hinkle: 

mank you for the opportunity to review the Proposed Air Qaalitp Modeling Protocol. I have 
&joyed working with Gene Peters of Landrum & Brown, and I trust he bas found my 
suggestions useful. 

The scope aqd level of detail of this modeling exerehe are outside tke purview of the Puget 
Sound Regional Council, so no concurrence on our part is necessary. W e  defer to the otfier 
agencies more directly concerned with the subject of thip exercise. 

I 
-? Please fcel free to call me (464-5402) ifyou haveany questions. 

Sincerely, 

- 
~sp;r"enc';?lW. Blain 
Senior Planner 

cc: Gene Peters 

1011 Wensrn Avenue. S u b  500. SeaIb. Washington 981044035. RMI) 464-K)B0 + FAX 5 8 7 4 a  
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i PUGET SOUND AIR POLLUTION ' CONTROL AGENCY 
KING COUNTY A - UITSAPCWNTY A PIERCE COUNTY A SNOHOMISH COUNTY ( 

Barbara .Hinklo 
' Port bf Seattle 
PO Box 68727 
Scattle, WA'98168 ch 

Dear Ma. Hlnldo: 

Comments on Proposed Air Quality Modcling Protocol 
for SeatlleTacorna International Airport 

TfianL you for the o p p o ~ i r y  to comment on tho proposed ait quality modelii procedures $c ugo in tac air 
quality analysis In the Environmental Impact Statanent for the Mutes Plan Update at ~ d 8 . ~ a c o m a  
IhtBmatioaal (Soa-Tac) Airpod. Mr. O m  Peton of Landnun &Brown hap been working wlth OUI staff for 
gomo time to obtain out formal recompleqdations on this protocol. We would like the Pori to consider the 
hllowing commants on the protocol dated Odober 12.1994. . 

. : 

. Background Conccnhtion for C f ~ b o n  Monoxide: The pmposed background concentration for wbon 
monoxide is acceptabIe since this is the rpxmmended default in EPA's "Guidelines for Modding Carbon 
Monoxide ftom Roadway Intersdons" (1994). 'However; the 'quation dat:ved by Lacgar! et 1. k a recent 

( technical .report atitled "Local Background Levels of Carbon Momxide la Urban Areasw would also be 
acceptable. This equation: 

is appropriate for high traffic w h m  CQ.h, is the eight-hour average background conwtralian ia ppm 
and Vd is the highest aveiage weelcday triffic volume withim290 meters of  the ceceptor sjte. 

B a c k e u n d  Concentration for Oxide8 of Nitmgen: &though the recommended value of 0.W.ppm 
(annual) ie basad on oId monitocinx data, a recent study by h n  et al. entitled 'Atmdsvh,heric Observation 
of Dioxide in Seattle, ~&hin&m" (1994) &nbred biweekly avecage concenkat~ons 
from 0.m to 0.03 ppm of N 4  at &ever81 locations In the Puget Sound region Therefore 0.02 ppm is 

Backpound Concentrattons for RartIcuIate Matter and Sulfbr Dioxide: 'Ihe use of the South Park data 
for PMto and the Duwamish data for S 4  is accaptably conswathe. However, using 1990-1993 data only 
is appmprlate since this data more closely reflect, currant background levels. 

8 

Modeling Techniques: The air quality modeling protocol should include a description of the methods used 
to &timate and model emissions from the parking lots. fuel tanks, maintenaice activities, and engine Wring. 

.(hairnun: Wln tnnlund, CommLcsioncr. K l m O  Cwmy bNl S. ~~ M1W. ufemcrton H d d  C. Mas% Mlyor, 7- 
I N  Cho(upnlk. Mnnber 81 L q e  RC k 4 m u o ~  touncilmn. Swbnirh Corny Noman B. Rice M a w 4  
Edwmrd 0. Ha- M.%ym, &red CUrlcdc& Kklg6unty  ElucVdY. Oovl S U M .  Piasr County 

110 Union SVeet, Suite 500, Seattle. washington 98101-2038 r (206) 343-8800 .A (800) 552-3565 . FNk(206)343-7522 
. . ~ a ~ r a *  
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Tmpecnturc: ?he use of 40 d~~ P ai the average wlnter annual tamperatutc is a good lusumption and 
probably raprcscntativc of actual conditions during axcdances. Howcvcr, notc that &ology used a 
tamperatutc of '46 dcgroci F in the CO SIP. Eithw of thuo vaIues b acceptable. . 

Cold Stnrb: The usa of the percent vchicla cold starts default in MobilaSA of 20.6% for madwayu is 
acceptable. However, arruming 100% vdiidc cold rtms for cars in the parking lot is o v d f  mn9mativb 
sinca many of the cars in tho metered parking m a  m I n  at the airpoA only for a short tima pcrlod. More 
realistic assumptions wbuld bo acceptabla to tho Agency for deteminlng percent vch l~!~  cold s t a f l ~  in thc 
parfciw lot. 

Taxic Aft Contaminant EmfssfonslSmtti~c Racepfam: The evllluation of toxic air contamlnaats U p p m  
to have bben dropped fiom the protocol. ~ l r U i e  pramtad in the preliminary smphg m d n g  Stated 
that toxic compounds would be sstimated based m thdr known pmponloa to pollutant I d s  ldcntified 
during the inveatory dpis.  Landrum & Bmm also sent us a study which estimated and tvafuatsd cancat 
rkb ntaf Midway Airport in Chicago which could be used a mdd for wtimatlng imp- at Sea-Tac 
Airpon Since toxic aldco ataminanu am of signtficant concern to citizens in the vicinly of the aiqmn, we 
rtmngly mumend including thii analy&. The a m b r i n g  d a ~ t  cotlectad In 1993 should be used to verify 
rho modeling data and addiltionsl modtoring thouid be if necessary to acaifatcIy characterize 
impacts of toxic air contdnants. . 
It is also impottant to focus on potmially sensitive lodtiolts such as hospitals and &&&IS nnd l d o n s  
which focal community grdups arc wnceincd about Addltiooal receptors should be added at thwe 
lo~ationx. 

h i d u e  Testing: Atthough weanderstand that Mr. P&m was Q@.le to get mu& fntatest in qIdue W&g 
h m  ci- living in the vicinity of l e  airport, we &ld d m m t n d  that Landrum '& B m m  contact at 
1- one of the citizen grmrps in the aceqto ensure that this is not a continued !srmt. I$thii imp is not of 
concern, Landrum & B h  should dacribe the etrorts made towads sampling residue CL~. +ti- group6 
contacted and th&r response) and the m n  this ksue 'wu not included in the analysis. 

In addition to our comments on the Sea-Tac A i o r t  Master Plan Update, we would recommendwing v y  
relevant data from the air duality study in the Enviromektal TmpactStatcment b e g  prepared for the pmposed 
hotel to be located adjacaat rhs north end of the main tanninal at the airport. .. . 
We are available to provida tunha technical guidance to We Port and their consultant, Landrum &Brown, on . 
the air quality analysis at Seaale-Tabma International Airport. If you h~ fitthat questions comments, 
fkel free to contact Maggio Corbin at (206) 689-4057. 

David S. Qrchw 
Manager - Engineering 

DSK.ls , 

a: Brian O'SuUvan, Gerry Pade. Maggie fhrbin PSAPCA 
Genc Peters, h d m m  & Brown 

. Representative Greg Fisher 



PUGET SOUND AIR POLLUTION CONTROL AGENCY 
( 

KING COUNTY A KITSAP COUNTY A PIERCE COUNTY A SNOHOMISH COUNTY 

May 6, 1994 

Eugene Peters 
Landrum & Brown 
1021 West Adams Street 
Chicago, IL 60607 

Dear Mr. Peters: 

Airport Emissions in PSAPCA's Jurisdiction 

I have enclosed the chapter on airport emissions. I hope it will answer all your questions. Since 
the State Implementation Plan (SIP) did not require SO2 and PMlO emissions estimates, they 
are not included. I would advise you to get copies of AP-42, Vol. I1 and Procedure for 
Emission Inventory Preparation: Volume IV, Mobile Sources, EPA-45014-81-021d (Revised), 
1992. These documents will fill in any other information that you may find missing in my 
write-up. 

I did obtain a full fleet mix data and flight data from Seattle - Tacoma International Airport 
(SeaTac), and summarized the data into a presentable form. For your purpose you may need to 
use the raw data. You can obtain that from the Operations Department of the Port of Seattle and 
also from the FAA publication Airport Activity Statistics.. I recommend obtaining it from the 

( 
Port of Seattle directly since it also gives monthly breakdown. 

There are no engine tests at SeaTac. Planes being tested get logged as flights. 

I wish to add that I did not follow protocol because Doug referred you. Normally we charge a 
token fee for information we give to consultants. If you want me to do anything further that 
might take more than one hour of my time you will have to pass it through my manager, Dave 
Kircher (206-689-4050), so that he may decide if we should charge a fee or release data that has 
not been officially published. 

You can contact me at 206-689-4054 or fax 206-343-7522 

Sincerely, 

Kwame Agyei 
Assistant Air Pollution Engineer 

Mhur Davidron. M i n g  Air Pollution Conlrol Officer 

B O A R D  O F  D I R E C T O R S  

Chairman: Win Cranlund, Cornmisrioner, Kitsap County Lynn S. Horlon, Mayor. Eremenon Harold C. Moss, Mayor, Tacoma 
lanel Chalupnik. Member at Large R.C. Johnson. Councilman, Smhomish County Norman 8. Rice, Mayor, Semle 
Edward D. Hansen, Mayor, Everett Garv Lake, King Cwnfv  Executive Doup Sulherland. Pierce Cwnlv Executive 

110 Union Street, Suite 500, Seattle, Washington 98101-2038 A (206) 343-8800 A (800) 552-3565 A FAX:(206)343-7522 
A-12 *.-..dOnmnM,W.. 



-- ... PUGET SOUND AIR POLLUTION CONTROL AGENCY 
---- -- KING COIJNTY + KITWI' COUNTY A I'IEUCC C( IIINTY a SNOl IOMlSt I COUNTY 

June 16,1994 

Gene Peters 
L a n d ~ m  and Brown 
1021 W. Adam Street 
Chicago, Illinois 60607 

Dear Mr. Peters: 

Comments on "Estimation and Evaluation of Cancer Risks Attributed 
to Air Pollution in Southwest Chicae:on in Rward to Sea-Tac A b o r t  

Thank you for the opportunity to review the study performed in Southwest Chicago. In 
general, the procedures used in this evaluation of existing air quality will be appropriate for 
your evaluation of air q&ty in the vicinity of Sea-Tac Airport However, I would like to 
make the following comments and suggestions: 

7 1 ,:. 
1. As r m  sure you know, many of the assumptions made in the Chicago report will have to 

be refined sigmficantly for Sea-Tac Airport since Midway is a very different type of 
airport. For example, in the Appendix A letter from John Summerhays, he states that 
tests of exhaust composition for a CFM-56 engines were considered most representative 
of jets used Midway Airport This would not be appropriate for Sea-Tac Airport since 
there is a more varied mix of engines used at Sea-Tac. Another example on Page F3-4, the 
data should be available for the fleet make-up of air taxis. There is very little General 
Aviation at Sea-Tac (Page M), probably more turbine then piston, and there is an 
insigruficant amount of military activity. 

2 The Chicago study only addressed a 1Mkd ~ ~ m - b e z  of toxic air contanirents, only 30 
carcinogens. Please address all toxic air contaminants for which information is 
reasonably available. 

3. I was surprised at the high estimates of formaldehyde, 13-butadiene and polynuclear 
aromatic hydrocarbons that were emitted from Midway Airport. These chemicals have a 
higher toxicity than benzene and would be of particular concern to our Agency. 

4. In Appendix B, Page E4, the report states that mixing height is mainly important for 
NOx emissions and that a default mixing height will be used since NOx will not be - 

Anhur Dav~dron. Acting Air Pollution Control Officer 
B O A R D  O F  D I R E C T O R S  

Chairman: Win Cranlund, Commisriomr. KitupCwruy Lynn 5. Honon. Mayor. Brrmmon Harold C. Moss. Mayor, lac- 
l a m  Chalupnik. M m b e  at Large R.C. bhmon. Cou~ilman, Snohwnirh County Norman 8. Rice, Mayor. Seanle 
Edward 0 .  Hansen, Mayor, Everen Gary Locke. Kin County Executive . . . . . . - .. . . .  . ~. A-5 3 Doug Sutherland. Pierce County txecutin 
11 0 Union Street, Suile 500. Seattle. Washington W 1 0 1 - 2 0 3 8  . !206) 343 -8800  . (8M)) 552 -3565  FAX:(206) ,vIIx: .,- 343-7522  ..... c , ..,, ".. 



Gene Peters 
June 16,1994 
Page Two 

calculated. I assume that NOx will be calculated in your study so a default mixing 
height would not be appropriate. 

5. On Page B-24, it is assumed that the approach phase to be considered for dispersion 
modeling will include only the distance from the edge of &te airport to a respective 
runway. Please evaluate whether sigruhcant emissions would occur if you modeled 
beyond airport boundaries and include if significant. 

6. Finally, I was unclear as to whether you were planning on evaluating al l  sources of air 
con taminants within a certain distance from the boundary of the airport (as was done in 
the Chicago study) or just using the procedures pertaining to emissions from Midway 
Airport Please clarify. 

Please keep me informed of your progress since our Agency is very interested in keeping up 
to date with the Sea-Tac project. Feel free to contact me at (206) 689-4057 if you have further 
questions or comments. 

Sincerely, 

Margaret L Corbin 
Air Pollution Engineer 

jrs 

CC: Brian O'sullivan 



UNITED STATES ENVIRONMENTAL PROlECTlON AGENCY 
REGION 10 

1200 Sixth Avenue 
Sattle. Washington 98101 

Barbara Hinkle 
Port of Seattle 
Seattle-Tacoma International Airport 
P.O. Box 68727 
Seattle, WA 98168 

Re: Proposed Air Quality Modeling Protocol for Seattle-Tacoma ~ntemational 
Airport 

Dear Ms. Hinkle 

In response to your November 16, 1994 letter to Jon Schweiss in our Envimnmentai 
Services Division, we have Nvided the following comments on the proposed air quality 
modeling protocol.for the Master Plan Update at Seattle-Tacoma International Airport. 

Our contact for this air quality analysis has been Mr. Gene Peters of Landrum & 
Brown. We met with him in October to discuss the modeling protocol and he subsequently 
sent us a written memorandum for our review which was enclosed with your November 16th 
letter. 

Our comments are as follows: 

1) The protocol seems to suggest that both a screening-level and a refined-level analyses will 
be undertaken. It is not clear why both would need to undertaken. Normally, if problems 
are identified in a screening assessment, the situation is evaluated further using more refined 
techniques. EPA recommends that the protocol include a list of criteria which would signify 
if and when a refined analysis is warranted. 

2) EPA disagrees with the approach proposed for defining receptors to be evaluated in a 
refined analysis. Because the screening proposed is independent of local 
meteorological conditions, locations of concern identified using this technique may not 
(probably will not) coincide with areas of maximum concentrations identified using a more 
refined technique with local meteorology. We recommend that the screening approach be 
used to indicate whether the potential for air quality problems exists. If i t  does, this would 
trigger the need to conduct a refined analysis. Receptors used in the refined analysis should 
be selected to divulge maximum air quality impacts in ambient air (independent of locations 
indicated in the screening assessment) to evaluate compliance with applicable NAAQST The. , ,... 



.... . evaluation of impacts at additional specific "sensitive" receptor locations may also be 
9Bnsrlted. - 

3) The November 8, 1994 memo from Gene Peters of Landrum and Brown indicates that 
disperiion modeling in the vicinity of selected roadway intersections will be conducted using 
the CAL3QHC model. We recommend that a description of this component of the work be 
inwrpoiated into the modeling protocol. 

4) Phone discussions with Gene Peters have revealed that the Port is currently evaluating 
other projects that could have impacts that should be included as part of the analyses related 
to the 3rd runway project. We recommend that the protocol identify these projects and how 
they will be integrated into the analyses for the 3rd Runway EIS. 

. 

Thank you for the opportunity to review this proposal. If you have any questions 
about these comments, please contact either John Bregar in our Environmental Review 
Section at (206) 225-1984. or Bill Ryan in our Environmental Services Division at (206) 553- 

. 8561. 

Sincerely, 

Environmental Review Section 

cc: Gene Peters, Landrum & Brown 



Ms. . Barb9I15 Hinlde 
Port of Seattle 
Seattle-'hama International Airport 
PoBo~68727' . 
Seattle, WA 98168 

Dear Ms. Hinklc 

Thank you fot yout letter of Npmmba 16,1994. Mr. Wflliams has askad me to reqond-to you 
directly. As you noted in your ldbx, the Ilff consuItant, Landrum & Brown, has been in 
contact with Air Quality Program staffregarding thc modeling of imp& from the Master Plan 
Update for Seattle-Tacoma lnlanatianal Airport. Wc have already notified Mr. Ciene Pcters of 
.Landrum & Brown that the final prowl, as described in his memorandum'of November 8, 
1994, i s  satisfactory. 

Please refer any further questions to either Ms. Cris Figuema (206) 407-6807 or me at (206) 
407-6815. 

Sinccnly, ' 

Clinton R. &man, Jr. 
Air Quality Modeler 

C B n  

cc: Josqh R. Wfiams, Ecology 
Cris Figueroa, Ecology 



UNITED STATES DEPARTMENT OF COMMERCE 
Nalional Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
ENVIRONMENTAL& TECHNICALSERVICES DIVISION 
911 NEllth Avenue-Rwm820 

Ms. Julia Tims, Wildlife Ecologist 
Shapiro and Associates Inc. 
1201 Third Avenue - Suite 1700 
Seattle, Washington 98101 

Re: Species List Request for Sea-Tac International Airport 
Master Plan 

Dear Ms. Tims: 

The National Marine Fisheries Service (NMFS) has reviewed your 
May 16, 1994, letter to Brian Brown requesting a list of 
threatened or endangered species to aid in your preparation of an 
environmental impact statement for the Sea-Tac International 
Airport Master Plan. It is our understanding that this project 
will entail the construction of a new runway at the airport. 

We have enclosed a list the anadromous fish species that are 
listed as endangered or threatened under the Endangered Species 
Act (ESA) and those that are candidates for listing. This list 
includes only anadromous species (salmon and steelhead) under 
NMFS jurisdiction that occur in the Pacific Northwest. The U.S. 
Fish and Wildlife Service should be contacted regarding the 
presence of species falling under its jurisdiction. 

Available information indicates that no listed Snake River salmon 
are in the project area or immediately downstream from it. The 
final critical habitat designated for the listed salmon (December 
28, 1993, 58 FR 68453) does not include the proposed project 
:Yea. 

However, some of the anadromous fish species that are presently 
candidates for listing under the ESA may be present in, or 
downstream from, the proposed action area. The candidates for 
listing that may be present are coho salmon (Oncorhynchus 
kisutch) , steelhead (Oncorhynchus mykiss), and chum salmon 
(Oncorhynchus k e t a ) .  Candidates for listing have no status under 
the ESA. Once a candidate species is proposed for listing, or is 
listed, a conference or consultation may be required. 

Please refer to the ESA section 7 implementing regulations, 
50 CFR Part 402, for information on the conference and 
consultation process. 



If you have further questions, please contact Steve Stone, of my 
staff, at (503) 231-2317. 

Sincerely, 

Enclosure 

Brian J. ~ r -  
Acting Division Chief 



E3lDANGgRED AND/OR THREATENED SPECIES 
UNDER NATIONAL HARINE FISHERIES SERVICE JURISDICTION 

TEAT OCCUR IN TElE PACIFIC NORTHWEST 

Listed Species 

Sacramento River Winter-Run 
Chinook Salmon Oncorhynchus tshawytscha 

Snake River Sockeye Salmon Oncorhynchus nerka 

Snake River Fall Chinook Salmon Oncorhynchus tshawytscha 

Snake River Spring/Summer 
Chinook Salmon Oncorhynchus tshawytscha 

CANDIDATES FOR LISTING 

Mid-Columbia River Summer 
Chinook Salmon Oncorhynchus tshawytscha 

Coho Salmon Oncorhynchus kisu tch 

Steelhead 

North Umpqua River 
Cutthroat Trout 

Oncorhynchus mykiss 

Oncorhynchus clarki clarki 

SPECIES FOR WHICH NMFS HAS RECEIVED LISTING PETITIONS 

2aker River sockeye salmon OncorAynchils nerka 

Hood Canal/Discovery Bay/Mud bay/ 
Eld Inlet chum salmon Oncorhynchus ke ta 

Elwha/Lower Dungeness River 
pink salmon Oncorhynchus gorbuscha 

White/Dungeness/North and South 
Fork Nooksack River spring 
chinook salmon Oncorhynchus tshawytscha 



3 United States Department of the Interior 

Fl[SH AND W L i F E  SERVICE 
Ecological Services 

3704 Gr i f f i n  Lane SE. Suite 102 
Olympia. Washington 98501-2192 

(206) 753-9440 FAX: (206) 753-9008 

June 17. 1994 

Ju l ia  Lisa Tims 
Wi ld l i fe  Ecologist 
Shapi r o  & Associates 
1201 Third Ave. . Suite 1700 
Seattle. Washington 98101 

FWS Reference: 1-3-94-SP-530 

Dear Ms. Tims : 

This i s  i n  response t o  your l e t t e r  dated May 5. 1994. and received i n  t h i s  
o f f i ce  on May 6. Enclosed i s  a l i s t  o f  l i s t e d  threatened and endangered 
species. and candidate species (Attachment A). that  may be present wi th in  the 

) area o f  the proposed-Sea-Tac International Airport  Master Plan update and new 
runway. The l i s t  f u l f i l l s  the requirements o f  the Fish and Wi ld l i fe  Service 
(Service) under Section 7(cI of the Endangered Species Act o f  1973. as amended 
(Act). We have also enclosed a copy o f  the requirements f o r  the Federal 
Aviation Administration (FAA) compliance under the Act (Attachment B). 

Should the biological assessment determine tha t  a l i s t ed  species i s  l i k e l y  t o  
be affected (adversely or beneficial ly) by the project. the FAA should request 
Section 7 consultation through t h i s  o f f i ce .  I f  the biological assessment 
determines that the proposed action i s  "not l i k e l y  t o  adversely a f fect "  a 
l i s t ed  species. the FAA should request Service concurrence with that 
determination through the informal consultation process. Even i f  the 
biological assessment shows a "no ef fzc t "  situation, we would appreciate 
receiving a copy fo r  our information. 

Candidate species are included simply as advance notice t o  federal agencies o f  
species which may be proposed and l i s ted  i n  the future. However. protection 
provided t o  candidate species now may preclude possible l i s t i n g  i n  the future. 
I f  early evaluation o f  your project indicates that  i t i s  l i k e l y  t o  adversely 
impact a candidate species. the FAA may wish t o  request technical assistance 
from t h i s  office. 

I n  addition, please be advised tha t  federal and state regulations may require 
permits i n  areas where wetlands are ident i f ied.  You should contact the 
Seattle D is t r i c t  o f  the U.S. Amy Corps o f  Engineers f o r  federal permit 
requirements and the Washington State Department o f  Ecology fo r  s ta te  permit 
requirements . 



Your interest in endangered species i s  appreciated. If you have additional 
questions regarding your , responsi bi 1 i ti es under the A c t ,  please contact 
Jim Michaels or Jodi Bush of this office at the letterhead phoneladdress. 

Sincerely . 
- 

'%avid C .  Frederick 
State Supervisor 

Enclosures 

c: WDFW. Region 4 
WNHP. Olympia 



L I m D  AND PROPOSED ENDANGERED AND MREATENED SPECIES AND 
CANDIDATE SPECIES WHICH MAY OCCUR WITHIN THE VICINITY OF THE PROPOSED 

SEA-TAC INTERNATIONAL AIRWRT MASTER PLAN UPDATE AND NEW RUNHAY PROJECT 
I N  KING CWKIY. WASHINGTON 

( T Z N  R O E  S4-5: T23N R04E Sl6-  17120-21128-29132-33) 

FWS REFERENCE: 1-3-94-SP-530 

LISTED 

Bald eagle  (Haliaeetus leucocephalus) - wintering bald eagles may occur i n  the 
v i c i n i t y  o f  the project  from about October 31 through March 31. 

Peregrine falcon (Falco peregrfnus) - spring and f a l l  migrant falcons may 
occur i n  the v i c i n i t y  o f  the project. 

Major concerns tha t  should be addressed i n  your biological assessment o f  
project impacts t o  bald eagles and peregrine falcons are: 

1. Level o f  use o f  the project area by bald eagles and peregrine falcons. 

2. Ef fect  o f  the project on eagles' and falcons' primary food stocks and 
foraging areas i n  a l l  areas influenced by the project. 

3. Impacts from project construction and implementation (e.g. . increased 
noise levels. increased human a c t i v i t y  and/or access. loss or  
degradation o f  habitat) which may resul t  i n  disturbance t o  eagles and 
fa1 cons and/or t h e i r  avoidance o f  the project area. 

PROPOSED 

None 

CANDIDATE 

The following candidate species may occur i n  the v i c i n i t y  o f  the project: 

Black t e rn  (Chlidonias niger) 
Bull t r ou t  (Salvelinus conf7uentus) 
Mountain quai 1 (Oreortyx pictus) 
Northern red-1 egged frog (Rana aurora 
Northwestern pond t u r t l e  ( C l m y s  mamrata)  
Spotted frog (Rana pret  iosa 



FEDERAL AGENCIES' RESPONSIBILITIES UNDER SECTIONS 7(a) AND 7(c) 
OF THE ENDANGERED SPECIES ACT OF 1973, AS AMENDED 

SECTION 7(a) - Consul t a t i  on1Conference 

Requires: 1. Federal agencies t o  u t i l i z e  t h e i r  authorities t o  carry out 
programs t o  conserve endangered and threatened species: 

Consultation with FWS when a federal action may af fect  a 
l i s t e d  endangered or threatened species t o  ensure that any 
action authorized. funded, or carried out by a federal agency 
i s  not l i k e l y  t o  jeopardize the continued existence o f  l i s t e d  
species or resul t  i n  the destruction or adverse modi f i ca t ion  
o f  c r i t i c a l  habitat. The process i s  i n i t i a ted  by the federal 
agency a f te r  it has determined i f  i t s  action may af fect  
(adversely or  benefici a1 l y  a 1 isted species : and 

3. Conference with FWS when a federal action i s  l i k e l y  t o  
jeopardize the continued existence o f  a proposed species or 
resu l t  i n  destruction or an adverse modification o f  proposed 
c r i t i c a l  habitat. 

SECTION 7(c) - Bioloai cal Assessment f o r  Construction Pro.iects * 
Requires federal agencies o r  t h e i r  designees t o  prepare a Biological Assessment (BA) f o r  
construction projects only. The purpose of the BA i s  t o  ident i fy  any proposed and/or 
l i s t ed  species which i s l a re  l i k e l y  t o  be affected by a construction project. The process 
i s  i n i t i a t e d  by a federal agency i n  requesting a l i s t  o f  proposed and l i s t e d  threatened 
and endangered species ( l i s t  attached). The BA should be completed within 180 days a f t e r  
i t s  i n i t i a t i o n  (or wi th in such a time period as i s  mutually agreeable). I f  the BA i s  not 
i n i t i a ted  wi th in  90 days o f  receipt o f  the species 1 i s t .  please ver i fy  the accuracy o f  the 
l i s t  w i th  our Service. No i r revers ib le  cmi tment  o f  resources i s  t o  be made during the 
BA process which would resul t  i n  v io la t ion of the requirements under Section 7(a) o f  the 
Act. Planning. design. and administrative actions may be taken: however. no construction 
may begin . 

To complete the BA. your agency or  i t s  designee should: (1) conduct an on-site inspection 
o f  the area t o  be affected by the proposal, which may include a detailed survey o f  the 
area t o  determine i f  the species i s  present and whether suitable habitat exists fo r  e i ther  
expanding the exist ing population or  potential reintrodticti on o f  the species ; (2) review 
l i t e ra tu re  and sc ien t i f i c  data t o  determine species distr ibut ion,  habitat needs. and other 
biological requirements; (3)  interview experts including those within the FWS. National 
Marine Fisheries Service. state conservation department, universit ies. and others who may 
have data not yet published i n  sc ien t i f i c  l i terature:  (4) review and analyze the ef fects  
o f  the proposal on the species i n  terms o f  individuals and populations, including 
consideration o f  cumulative effects o f  the proposal on the species and i t s  habitat: (5) 
analyze al ternat ive actions that may provide conservation measures: and (6) prepare a 
report documenting the results . including a discussion o f  study methods used, any problems 
encountered. and other re1 evant information. Upon completion. the report should be 
forwarded t o  our Endangered Species Division. 3704 Gr i f f i n  Lane SE. Suite 102. Olympia. WA 
98501-2192. 

* "Construction project" means any major federal action which s ign i f icant ly  affects the 
quali ty o f  the human environment (requiring an E I S ) .  designed primari ly t o  resul t  i n  the 
bui 1 ding or  erection o f  human-made structures such as dams. bui 1 dings . roads. p i  pel i nes . 
channels, and the l i k e .  This includes federal action such as permits. grants. licenses. 
or other forms o f  federal authorization or approval which may resul t  i n  construction. 



WASHINGTON STATE DEPARTMENT OF 

Natural Resources 
JENMFER M. BUCHER 

Commissioner of W i c  Lands 

KALEEN COmNGHAM 
Supewisor 

June 8, 1994 

Julia Lisa T i m  
Shapiro 8. Associates 
1201 Third Ave - Suite 1700 
Seattle WA 98101 

SUBJECT: Sea-Tac International Airport Master Plan Update and New Runway 
(T22N R04E SO4 M 5  and T23N R04E S16,17,20,21,28,29,32, &33) 

We've searched the Natural Heritage Information System for information on 
significant natural features in your study area. Currently, we have no 
records for rare plants, high quality native wetlands or high quality native 
plant communities in the vicinity of your project. 

The Washington Natural Heritage Program is responsible for information on the : 
state's endangered, threatened, and sensitive plants as we1 1 as high qua1 i ty 
native plant communities and wetlands. The Department of Fish and Wildlife 
manages and interprets data on wild1 ife species of concern in the state. For 
information on animals of concern in the state, please contact the Priority 
Habitats and Species Program, Washington Department of Fish and Wild1 ife, 600 
Capitol Way North, Olympia, WA 98501-1091, or by phone (206) 753-3318. 

The Natural Heritage Information System is not a complete inventory of 
Washington's natural features. Many areas of the state have never been 
thoroughly surveyed. There may be significant natural features in your study 
area that we don't yet know about. This response should not be regarded as a 
final statement on the natural features of the areas being considered and 
doesn't eliminate the need or responsibility for detailed on-site surveys. 

I hope you'll find this information helpful. 

u 
Sandy Norwood, Environmental Review Coordinator 
Washington Natural Heritage Program 
Division of Forest Resources 
PO Box 47047 
Olympia WA 98504-7047 
(206) 902 - 1667 

1 I 1  1 WASHINGTON ST SE I PO BOX 47a)0 I CiYMP!A. WA 9W-M-7000 
Equal OppohnityiAffi ve Action Employer A-P 



myor 
Joe Ereman 

Deputy myor 
Terry And- 
coumhmnbn 
Roger And- 
Shiiley Thompson 
Frank k e n  
Kathy Gehriig 
Don DeHan 

City of SeaTac 
17900 lntematkmal Bhrd.. Suite 401 . SeaTac, Washington 981W236 

City Hall: (206)241-9100 . Fax: (206)241-3999 . TDD: (206)241-0091 

CiinaMnay 
Daniel 0. Heid 

December 12, '1994 

Shapiro & Associates 
AlTW P. Rowen 
1201 Third Avenue - Suite 1700 
Seattle, W A  98101 

Re: Vacca Farm Property 

Dear Mr. Rowen, 

The City of SeaTac rezoned the Vacca farm property to RM-900 in 1991 and changed the 
comprehensive plan in 1992 to reflect that change. The farm use has continued, but it is not 
zoned for farm use or agricultural. The farm use is considered a legal non-conforming use. 
If you wish further information on the rezone action/conditions, you may review the file 
(REZOOO1-91) at the City of SeaTac City Hall during regular business hours. 

In regard to other farmland, the City has an Urban Reserve Zone, which would permit 
Agricultural Crop Sales (Farm Only) on the eastern hillside of the City. At this time, the 
City does not have an "active" farm, other than the continued activity at the Vacca farm site. 
Also, the City has not purchased the Vacca farm or any of the surrounding area and does not 
have any plans to do so in the future. 

If you need further assistance, please call me at (206) 241-1893. 

Senior Planner 



-I STATE OF WASHINGTON 

DEPARTMENT OF COMMUNITY, TRADE AND ECONOMIC DEVELOPMENT 
OFFICE OF ARCHAEOLOGY AND HISTORIC PRESERVATION 

711 2lstAvenueS.W. P.O. Box 48343 Olympia, Washington 98504-8343 (206) 7534077 SCAN 234-4017 

June 9, 1994 

Mr. Peter 3. Rowen 
Transportation Planner 
Shapiro and Associates 
Incorporated 
1201 Third Avenue Suite 1700 
Seattle, WA 98101 

Dear IW. Rowen: 

This is to confirm your visit to the Office of Archaeology and 
Historic Preservation on June 1, 1994. As part of the 
environmental check-list, the following townships involved in the 
Sea-Tac Airport Master Plan Update project were checked for 
cultural resources: 

The inventories of historic resources, archaeological sites and 
State and National Register sites were reviewed for this study 
area. 

We appreciate your consideration of the cultural resources during 
this project. 

Sincerely, 

-sara steel 
Inventory Records Specialist 

ss : lsw 



. . 
King Cwn@ 
Cultural Resources DivLsion 
Parks. Plannq and 
Resourcff Department 
ZblCanmuam . . 
bdmdrsCmnmi..im 
smth Tmver Bulldurg 
506 Second h u e .  Boom 1115 
Seattle, Washgton 98104 
(206) 296-7580 VfmD 296-7580 

June 3,1994 

Mr. Peter Rowen 
Shapii and Associates 
1201 Third Avenue Suite 1700 
Seanle, Washington 98101 

Dear Mr. Rowen: 

In *esponse to your recent inquiry about historic resources in the vicinity of Sea-Tac Airport, 
I have searched our files for properties listed in the King County Historic Resource Inventory 
0 and on the State Archaeological Site Inventory. The material left for pickup yesterday 

Rd the information available in our files. 

Please note that both the HRI and the State Archaeological Site Inventory are incomplete and 
that listed properties may have lost their integrity since being surveyed. Heretofore 
unidentified cultural resources may also exia above or below ground in the drainage. Should 
you uncover information on unlisted historic or archaeological properties which lie in the 
planning area but are outside city boundaries, please inform this office. 

If you need further information or have questions about the material already provided, please 
call me at 296-8673. 

Preservation Planner 

cc: Julie Koler, Historic Preservation Officer 



STATE OF WASHINGTON 

DEPARTMENT OF COMMUNITY, TRADE AND ECONOMIC DEVELOPMENT 
OFFICE OF ARCHAEOLOGY AND HISTORIC PRESERVATION 

111 2lstAvenu~S.W. P.0. Box48343 Olympia, Washington 98504-8343 (206) 753-4017 SCAN234477 

March 8, 1995 

Ms. Dawn Neeley 
Shapiro & Associates 
1201 Third Avenue, Suite 1700 
Seattle, Washington 98 101 

Log: 012595-16-FAA 
Re: SeaTac Airport Master Plan Update EIS 

Dear Ms. Neeley: 

Thank you for contacting the Washington State Office of Archaeology and Historic 
Preservation ( O N )  regarding the above referenced action. From your letter, I understand 
that an Environmental Impact Statement (EIS) is being prepared in anticipation of expansion 
at SeaTac International Airport. 

In response, I have reviewed the material submitted identifying historic properties within the 
area of project effect. This material addresses sixty seven buildings (predominantly 
residences) west of the existing airport property. Based upon the information submitted, it is 
my opinion that none of the properties are eligible for listing iq the National Register of 
Historic Places. Although a few of the properties are intact examples of early to mid 
twentieth century residential architecture, none appear to be significant examples of a style, 
design, or crafkrnanship nor exhibit significant historical associations which meet criteria for 
listing in the National Register. 

Thank you for the opportunity to review this material. Should you have any questions, or if 
additional infoxmation comes to light which would cause us to reassess our opinion, please 
feel free to contact me at (360) 753-91 16. 

Compr h nsive planning Specialist - v  



Edward McCarthy 
shapiro & Associates 
1201 Third Avenue 
Suite 1700 
Seattle, WA 98101 

RE: W e r  and Des Moines Creek H v w c  Mod&, Reports and Data 

Dear Mr. McCarthy: 

October 25, 1994 

We have provided Senior Water Resources Engineer ICerry Ritland, P.E., of Montgomery 
Water Group, Inc., the following hydrologic models, reports and data for the Miller and Des 
Moines Creek basins. This was requested in the letter dated September 19, 1994 h m  
Barbara Hinkle, Senior Environmental Management SSpecialist, SeaabTacoma International 
Airport (SeaTac), and ahowledged in the letter dated September 19, 1994 from Jim Kramer, 
Manager, King County Surface Water Management (SWM) Division. 

i. 

On l20-Megabyte Mini-Data Cartridge 

Miller Creek Bash: 
1. Ambaum Regional Pond Soil Conservation Service TR-20 hydrologic model 
2. HSPF model completed in 1991 for Miller Creek Basin (WDM file) 
3. All Miller Creek stream and rainEall gage information collected by the SWM Division 
4. HSPF UCI files for current, future and calibrated runs for Miller Creek 

Moines Creek m: 
1. AU Des Moines Creek stream and rainfall gage information collected by the SWM 

Division 
2. SeaTac Business Park Master Drainage Plan Soil Co~l~ervation !%mice TR-20 

hydrologic models and alternatives 
3. Des Moines Creek Soil Consendon %mice TR-20 hydrologic model and alternatives 

for 5 e e  Regional Pond 

Studies, Reports, Maps and Construction Plans 

Miller Creek Basin: 
1. "Brief Design Report of Ambaum Regional Water Quality Detention Pond," Project 

Uanagement and Design (PMgLD) Unit, SWM Division (9126189) 
2. As-built construction plans for Ambaum Regional Pond, PM&D (1115191) 

C 



EdwardMccarthy 
October 25, 1994 
Page 2 

3. "Miller Creek Regional Stormwater Detention Facilities Design Hydrologic Modeling," 
Northwest Hydraulic Consultants, Inc. (11113190 and 4/2/91 supplement) 

4. As-built construction plans for Lake Reba Regional Pond, PM&D (411192) 
5. "Flood Control Management Plan, City of Normandy Park," R.W. Beck and 

Associates, preliminary draft report (6192) 

Pes Moines Creek Basin.. 
1. Des Moines Creek - Schematic Diagrams for Soil Conservation Service TR-20 

hydrologic model, PM&D (10116186) 
2. As-built construction plans for Des Moines Creek Regional ('Qee Golf Course) Pond, 

PM&D (414188) 
3. "SeaTac Business Park Master Drainage Plan," RW. Beck and Associates (U90) 

1. "List of Gage Locations and Station Numben, Miller and Des Moines Creeks" 
(10120f94) 

2. Description of gage data file and formats, e-mail F u h  to Parsons (10114/94) 
3. Windows screen prints of data and modeling file directories and sub-directories 

Enclosed is your receipt for the $208.00 reproduction and computer media fee. 

Please contact me at 2968016 if you have any questions reganbg these materials or if you 
would like to arrange a time to meet to discuss them. We look forward to working with you 
and Mr. Ritland as you develop the HSPF models for Des Moinw and Miller Creeks and 
evaluate the impacts and mitigations for the alternative runway scenarios. 

Basin Fl CIP Unit Manager / 7 

cc: Barbara Hinkle, Senior Environmental Management Specialist, SeaTac International 
Airport 

Kerry Ritland, P.E., Senior Water Resources Engineer, Montgomery Water Group, Inc. 
Jim Kramer, Manager, King County Surface Water Management Division 



STATE OF WASHINGTCN 

DEPARTMENT OF FISH AND WiLDLlFE 
16018 hiif Crwk Boulevard Mil Cmek. WadbplM 98012 * go4 775- 131 1 FM(Z06) 338.1066 

Md127,1995 - 

Mr. Ed McCarthy 
shapko end Associ* Inc. 
1201 Thtd Avenue, Suite 1700 ' 

Seattle, Washington98101 

RE: COMMENTS ON THE CONC~EPTUAL STREAM LM~GATION 
OPPORTUNITIES AND C O N S M S  REPORT FOR THE SEATTLE- TACOMA 
INTEfGiTIONAL AIRPORT BLASTER PLAN UPDATE 

Dear Mr. McCarthy: 

1. The mitigation plan should incolporate restoration of fish passage thmugh the culverts on 
Miller Creek This could be in the form design work, canstructian, or bringing together the 
various agencies, governments to facilitate passage restoration. Perhaps same of the impads to 
Miller Creek &om SR 51 8 fium a water qualiv steadpoint can be conected, This would be in 
line with your holistic approach to your mitigation pka I 
2. The proposed realignment of Mier Creek looks good and it s e w  like it's an . 
opportunity to improve fish habitat in this area. We recommend woody debris for cover and 
bank stabilizatian whexe needed 

3. The streams that are tributary to Miller Creek and are impacted by the runway fill should 
be mitigated. Opportunities to create spawning anas in these stresms should be pursued and 
agpropriate riparian trees or shrubs should be planted along these streams. 

4. I wodd like to see an excellent plan be dcveioped to curtail erosion from both the borrow 
and fill area ~ o m e o m  should specifically be hired to monitor and bc able to initiate erosion 
control measures. 

I would like to thank you for the opportunity to provide some early commentsron this plan. If 
you have my questions, please call me at (206) 775-1311, ext. 107. 

Sincerely, 
Philip Schneider 



3i &Carthy 
Shapiro & As.sociates, Inc. 
1201 Third Ave., Suite 1700 
Seattle, WA 98101 

Subj ectr C m e n t s  on Preliprinary Draft of Environmental Impact 
Statement ( Z E )  f o r  XKUer Creek qtream Ht iga t ion  Plann'. 

Reference: Meeting on March 28, 1995 on subject "Stream Mitigation 
Plann. 

Dew Ed, 
Xy comments, result ing from the  refarence meeting, and assessment of 
discnssions i n  t he  meeting, a r e  af a g e n d  natnre. 

A s  a matter of background, t he  streams in the viciniw af the  Sea-Tac 
-01% were 611, at one time, producers of wild anadromous fish,  
W e r  Creek indluded. T M s  was true a t  the  time the  airport  was 
first bu i l t  in the  mid 19Uts. Due t o  aI.l the development in the area, 
inclading expansion of Sea-Tac Aizport, the  stream has q e r i e n c e d  
co~.t imous deterioration by p o l l ~ t i o n  and s i l ta t ion,  and has for same 
time been wid af much aqnatic M e .  

The draft KL!S discwnts the concerned area of Miller Creek as being 
viable for  anadromons f i s h  species due t o  d m  stream barriers. This 
is currently true, and these barriers. have all been created by m- 
ldnd through "development". The proposal as  presented would only 
m e  the stream bed from one location to  another and provide stream- 
s ide  vegetation, Other actions of acquisition i n  the  watershed wanld  
help improve water quality over the current situation. 

At the  present n t e ,  there is considerable effor t  beign q d e d  by 
concerned cit izens,  organizations, mnuicipalities, and government 
agencies t o  res tore  streams i n  the area, Willex Creek being the first 
as a pilot program. The restoration is planned from strean mouth t o  
source i n  an e f for t  t o  provide clean water and t o  re-instate anadromous 
f i s h  runs. The barriers ref erred to  i n  t 3e  draf t  9S. will be removed 
t o  permit f i s h  migration, 

I n  the  refarence meeting, I recommended tha t  the concerned area of 
Miller Creek be provided with the capability for spawning of anadroms 
fish. The discussion pointed out that  gradient may not be satisfactory 
f o r  this purpose. Upon f u r t h e  consideration of this matter, i t  appears 
the  property inwlved would all be within the control of the  Sea-Tac 
Airport. Wabl i sh ing  the adequate gradient fo r  spawtxi.ng purposes 
would be a re la t ively siniple matter, as  compared t o  t h e  extensive move- 
ment ofearth f i l l  involved n i t h  the cause fo r  the  mitigation procedure. 



The DesMoines Salmon Chapter of Trout Unlimited feels  this to be a 
mininam of nitigation to be expected to meet our goals. 

- 

Jack A. Danner 
mt Ouliinited 
l&&S 25th Ave. S.W. 
W e n ,  WA 983% 



March 27, 1995 

Ed Mccarthy, Senior Hydrologist 
Shapiro and Associates 
1201 Third Avenue 
Seattle, WA 98101 

RE: Miller Creek and SeaTac Third Runway Fill hoiect 

Dear Dr. McCarthy: 

Thank you for the interesting and informative presentation on March 22, 1995 regarding 
preliminary proposals for mitigating impacts to Miller Creek that could result from filling 
associated with the third nmway proposal at SeaTac Airport. I commend you for getling 
affected agencies and citizen ,groups together to discuss this proposal while it is still in the 
formative stages. I found the discussion to be very useful as a forum for sharing ideas on 
how to make use of this opportunity to improve the overall function of the Miller Creek 
saam system. 

The biggest concern I have over the proposed fill project, as I mentioned at our meeting, is 
construction impacts. The proposed fill and associated stream relocation efforts will result in 
large areas of exposed soil, and very large quantities of fiu material being hansported and 
placed, in close proximity to MiUer Creek. The opportunity for erosion and resulting 
sedimentation impacts to Miller Creek during the critical consmction window is quite 
substantial and could easily overwhelm the benefits of even the best mitigation plan in a 
single, ill-timed, rainfall event. Be that as it may, I understand your responsiiility is for the 
design of mitiedon for the stream relocations, and not the construction impacts, so the rest of 
my remarks will be confined to that subject. 

Area 1 Comments: 

As I understand the Area 1 proposal, it would involve creation of approximately 1,480 feet of 
new channel, and the rming of 980 feet of Miller Creek and 440 feet of an ~ n c l a s ~ e d  
txibutary. The proposed mitigation discussed at our meeting involved creating a new 
meandering channel with in-stream habitat structures and a substantial replanting of the flood 
plain and riparian area. 

If implemented as we discussed, this mitigation would result in substantial improvements to 
this reach of Miller Creek with resulting benefits to the downsiream portions of the basin. 



Ed McCarthy 
March 27, 1995 
Page 2 

Area I is known as a significant source of water quality and scdilncntation problems and has a 
very degraded riparian zone which contributes to elevated water k~nperaturcs. The proposed 
nutigation effort has the potential to rcducc: or eliminate all of these problems. A successful 
Area 1 mitigation efforl, as propscd, would be a substantial improven~ent to water quality, 
habitat and aesthetics in this podon of lhc Miller Creek drainage. 

Area 2 Comments: 

My understanding of the Area 2 proposal is fiat two tributaries would have a tolal of 2,080 
feet impacted through filling, and approximately 1,200 feet of s h ~ n  atid 900 feet of grass- 
lined swde would be created aq mitigation. 

The creation of 900 feet. of grass-lined swales instead of standard roadside ditches i s  a good 
idca and one which I support fw its obvious watcr quality benefits. Swales do nol, howcver, 
fully replace the functions of cxisting stream channels that will be lost in this area. I would 
encourage you to examine opportunities to lengthen thc proposed channel relocalions lo more 
fully replace the valucs bdng lost. 

Ongoing restoration and rehabilitation efforts in Miller Crcck have, as one goal, expa~~sinn of 
lilt arca utilized by salmonids. Slreafns coming off of the vegelaled fill slopc on this portion 
of the airport could, with minor attention 10 vegetation managcmcnt practices on (he airport 
pml~riy, havc some of the best water quality in the strcrun basin. 1 encourage you Lo 
examine wiiys U, lengthcn Uic small streams in this area nlher than shortening them. You 
might also considcr ways to cdlect additional highquality watcr from the western fill slope in 
order to supplenlent flows in these small tributaries. 

Thw small tributaries also preseirt an opportunity to establish potentially stable, high value 
habitat such as salmonid spaw~iicig a m ,  which is currently in shorl supply in the system. 
While spawning M i t a t  would not he uf use iln~nediatcly due to iiownstream blockages, it is 
important that the design of prqmscd mitigdon effort3 not foreclose futurc opportunities to 
accolnplish this type of restontion. These small slreanls arc some of the only areas in UIC 
Millcr Crcck system with control over upslream land-use, sufficient gradient, and soils 
appropriate for establishing spawt~ing arm. 

I understand the proposal in this m a  is to create 200 feet of graa lincd swalc to nliligate for 
thc fill of 200 feet of small stream channel. Whilc grass-lined swde is not a fill1 replacc~ncnt 
for stream chan~d,  it docs not appear feasible lo add addilional channel or gain 
additional fisherie 11al)ilal in this area. Any imbalance between valucs lost and values 
rcplaced in Area 3 wovld likely be most effeclivcly made up in the stream relocations 
occurring in A m  2. 



Ed McCazthy 

-I 
March 27, 1995 
Page 3 

Thank you for this opportunity to comment on your preliminary mitigation proposals. I 
enjoyed the presentation and the fm flow of ideas that occurred in the subsequent discussion. 
I look forward to additional discussions with you on these and related topics. 

David Masters 
Project Mawex 

a: Ken Guy, Assistant Manager, Surface Water Management Division 
Keith Hinman, Manager, Basin Planning Program 



CaMMENTS 
sEA'XTL~-TACOMa AI-SPORT MASTER PLAN UPDATE 

CONCZP'IT.. STREAM MITIGATION PLAN 
30 MAR1995 

- 1. Probably good idea to have Natural Resource Consenation 
Service confirm that Vacca Farms are in fact prior converted 
cropland and not farmed wetland. Additional mitigation for 
wetlands displaced by relocated stream would be required if they 
are wetlands. 

2. your overall approach appears appropriate. The focus is and 
should be on replacing lost. functions and values. The 
approximately 1:1 stream lagth replacement ratio with the 
reduced sedimeatation, septic and water withdrawal improvements 
appear appropriate. t4y opinions have not been reviewed by my 
colleagues, so this statement is not an agency position. 

3. The overall design appears satisfactory. It seems that you 
are ready to begin the more detailed design of the habitat 
conducive for fish, and aquatic and stream bank plants, insects 
and other organisms. 

4. Need to keep checking that stormwater attenuation, retention, 
pre-treatment designs will work as planned under actual operating 
conditions given potential contaminants, sediment loads, 
infiltration rates, etc. 

!t+ athan Smith roject Manager 
Regulatory Branch 
U.S. A m y  Corps of Engineers 
Seattle District 

~ W R N ? ? l 7 0 4  

F A X  TRANSMITTAL Is,-c ) 



September 19, 1994 

Baxbara Hinlde 
Senior Environmental Management Specialist 
Sea t t l ema  Intanatiansl A m  
PostOiiia3Bax68727 
Seattle, WA 98168 

Dear Ms. Hinkld: 

Thank yau for your August 24, 1994 letter alerting me to your desire. to obtaln informatIan 
on past studies and hydrologic data for the Miller aad Des Moines Creck basins. I have 
directed the Surfaa Water Mamtgamt (SWM) Division staff to make copies of my 
published q o r B  or studies available to you and your staff fot our c u m  wpying 
charges. 

Your request for a copy of the "HSP-F model pnviously prepared for Miller Crak, 
regibnal stormwater tacility studies and operation criteria that would be medal to model the 
facilities in the basinse is somewhat difficult for us to respond to, Worded in this way, it 
asks the SWM Division to decide what inhnadon is nlevant to modeling the facilities, 
with Uttle knowledge of what dgrrs of a#nnacy your moder'igdfort will undertake to 
achim or what lcve3 of technical expertise your madeling crew wiU have. X hope you 
undmtmd'that with no technical analysis mle in the pmcess, 'the SWIh Division cannot b 
expected to decide what information you mwt have in ordn to prodwe meaningful remits. 

Our exprima with ?UP-P modeling is that the scarracy of the m l t s  am be greatly 
affected by the quality of the data used in calibration, and by the skill of the modelas in 
setting up and running the simuladon. Our previous dtbrts in modeling portions of Miller 
Cxcek were sufficient for design of the existing facilities, but we recagnia same 
shortcomings in the accuracy of the currcnt caiibration. We will be happy to make 
available the existing model and additional stream gauging data that we haw mllected in 
this area sinw the model was last run. I am also directing our staff to spend up b five 
hours preparing writeups of operational crirnia and other information that we believe may 
be devant to y m  effort, as well as discussing this infornradm witb your d. Under the 
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Barban Hinkle 
September 19, 1994 
Page 2 

presut chmstanccs, the responsibility for detMnining whether you have sufficient 
information to produce rneaningfid results will have to remain with your staff. 

I believe your modeling effort could potentially benefit from the assistance of membesa of 
our engineering and modeling staff, and I would be happy to discuss arrangements whereby 
you could utilize our staff to assist in your efforts. The SWM Division smff is available to 
discuss the hourly rate for s u m  your efforts and would be happy to work with you to 
prepare the appropriate coopaptive working agntments. 

Thank you again for your letter. Should you be interested in pursuing thb maw, ple~se 
call Susan Thomas, Tntergovemmental Relations Coordinator, a! 296-8304. 

Sincerely, 



- 7- Port of Seattle 

1 

August 24,1994 

Mr. Jim Kramer 
King County Surface Water Management Division 
700 Fifth Avenue, Suite 2200 
~eattle, WA 98104 

Dear Mr. Kramer: 

To adequately address scoping comments received from KCSWM and others for 
the Sea-Tac Airport Master Plan Update EIS, the Port of Seattle submits this 
request for information from your division. We have recently talked to Randall 
Parsons who is looking into the availability of hydrologic data and past studies 
for both Miller Creek and Des Moines Creek Data which Randall suggested is 
available and which we would find useful in the analysis of surface water indude 
gage data for Des Moines Creek and Miller Creek, diskette copy of the HSP-F 
model previously prepared for Miller Creek, regional stormwater facility studies 
and operation criteria that would be needed to model the facilities in the basins, 
and a copy of the Sea-Tac Master Drainage Plan. 

We hope to work in cooperation with you over the next several weeks in 
evaluating the concerns that have been identified through the scoping process. 
Ed McCarthy, from Shapiro and Associates, will be in contact with Randall to 
coordinate transfer of the above items. 

Barbara Hinkle 
Senior Environmental Management Specialist 

Seattie-Tacoma 

PO. B a r m 7  
SeafU8, WA 98168 U.SA. 
TELExi'a3.m 
FAX(M6)431-5912 



November 22.1995 

Mr. Jeff Haas 
U.S. Fish and Wildlife Service 
3704 Griffin Lane S.E., Suite 102 
Olympia, WA 98501-2192 

Dear Mr. Haas: 

As per our telephone conversation on November 14,1995, please find enclosed the . 
addendum to the Biological Assessment for Bald -les and Peregrine Falcons prepared 
for the Sea-Tac Aqort Master Plan Update Draft EIS. The Draft EIS was issued in April 
1995. The addendum provides additional information on a new bald eagle nest located in 
'the vicinity of the Airport that was discovered after the completion of the draft Biological 
Assessment. 

The purpose of this letter is to request inclusion of the addendum in the consultation 
process between the Port of Seattle and your ofice in coordination with Section 7(c) of the 
Endangered Species Act of 1973, as amended. Based on infonnmion provided in both the 
Biological Assessment and the addendum, the Port of Seattle, in cooperation with the 
Federal Aviation Administration, has determined that the proposed action is "not likely to 
adversely affect" bald eagles and peregrine falcons, and we request your concurrence with 
this determination. 

Due to project time constraint., we would appreciate notification of concurrence with our 
determination by December 15, 1995. The Final EI$ for the Master Plan Update is 
scheduled for completion and distribution in January 1996. 

'Thank you for your time and consideration. If you have any questions regarding this 
matfer, please do not hesitate to contact me at (206) 624-9190. - 

1201 Third A*.. 

Sincerely, 

SHAPIRO AND ASSOCIATES, INC. 

WA 98101 Julia Lisa Tims 
Wildlife Ecologist 

I.l.phon.: 
c: Barbara Hinkle, Port of Seattle 

Dennis Ossenkop, FAA 
Mary Vigilante, Synergy Consultants, Inc. 



3 United States Department of the Interior 

FISH IWD m L l P E  SERVICE 
North Pacific Coast Ecoregion 

Western Washington Otfice 
3704 GrBh Lane SE, Suite 102 

Olympia, Washington 98501-2192 
(360) 753-9440 FAX: (360) 753-9008 

December 6,1995 

Julia Lisa T I  
W11dlife Ecologist 

Shapiro and Associates, lnc. 
1201 Third Avenue, Suite 1700 
Seattle, Washington 98101 

FWS Reference: 1-3-96-1-29 

This letter is in response to letters dated O c t o k  19,1995, and November 22, 1995, translllitting the 
Biological Assessment in regard to the proposed construction of a new parallel runway and associated 
&&ties at the Seattle-Tacnna k e r d o n d  Airport as part ofits Master Plan Update. The proposed 
new parallel runway site is located within the City of SeaTac, in King County, Washington 

SuGcient infixmation was provided to determine the &ects of this project and to conclude whether 
this project is likely to adversely a&ct the peregrine @con and bald eagle. However, regulations 
implementing 50 CFRg 402.13 of the Endangmd Species Act of 1973, as amended (Act), stipulate 
that the U.S. F B ~  and Wddlife Service (Senrice) concurrence may be provided only to the involved 
Wed agency which, in this case, is the Federal Aviation Administration (FAA). 

To expedite the environmental review process, you may consider this project to be in compliance with 
the requirement of Section 7(aX2) of the Act if the FAA agms with your finding of "not likely to 
adversely &kt" the peregrine falcon and bald eagle. To conclude the COlWltation process, we 
request a copy of the FAA Determination of EfFect for our records. Please use the Service's 
reference number (13-96-1-29) when m g  the comspondence requested. 

This project should be xwdyzed if new information reveals that the action may affect listed species 
or critical habitat in a manner or to an extent not considered in this consultation; if the action is 
subsequently modified in a manner that causes an &kt to the listed species or critical habitat that 
was not considered in this consultation; andlor if a new species is listed or critical habitat is 
designated that may be a6ected by this project. 



Your imerest in w e r e d  species is appreciated If you have further questions about this letter or 
your responsibilities under the Act, please contact Je8Haas at (360) 753-6045 or Jim Michaels of 
my M a t  the letterhead phone/*- 

c: WDFW (Region 4) Thompson 



Mr. David Frederick 
U.S., Fish and Wildlife Senrice 
North Pacif ic  Coast Ecoregion 
Western Washington Office 
3704 Griff in Lane S.E.,  Su l t e  102 
Olympia. WA 98501-2192 

(Reference N u m b e r  1-3-96-1-291 

Dear M r .  Frederick: 

This is i n  response t o  y o u  letter of Lkcrmber 6, 1995, t o  Shapiro and 
Aasoda tw,  requesting a copy of our Determination of Effect regarding t he  
recently ident i f ied  bald eagle nest  near Angle Lake. 

Enclosed i s  a copy of the  Addendm t o  the  Biological Assessment fo r  Bald 
%gles and Peregrine Falcons prepared fo r  the Sea-Tac ALrpoxt Master Plan 
Update. The FAA, i n  cooperation with the Port of Seatt le,  has detenaincd 
t h a t  the  proposed action i s  "not l i ke ly  t o  adversely affect" t he  recently . 
ident i f ied  bald eagle nes t  near Angle Lake. 

Thank you for  your expeditious review and concurrence with this 
determination. 

Sincerely, 

ORIGINAL S!Gm BY DENNIS OSSENKOP 
Dennis Ossenkop 
Environmental Protection Specia l is t  

cc: Barbara ninkle, Port of Seatt le 
Mary Vigilante, Synergy Consultants, 
Ju l ia  T W ,  Shapiro and Associates, Inc. 

ANM611:~ssenkop:x2611:bls:12/15/95:USEWS2.DOC 
FILE: SEATAC 



STATE OF WASHINGTON 

DEPARTlMENT OF COMMUNITY, TRADE AND ECONOMIC DEVELOPMEYT 
OFFICE OF ARCHAEOLOGY AND HISTORIC PRESERVATION 

11 1 21st Avenue S.W. P.0. &x 48343 ~.mpia. W '  on 985OJ-B3d3 (360) iS3-H)ll 
November 22T995 

Ms. Dawn Neeley, Senior Planner 
Shapiro & Associates, Inc. 
1201 Third Avenue 
Suite 1700 
Seattle, Washington 98101 

Log: 0 12595-16-FAA - 
Re: Sea-Tac Airport Master Plan Update Final 

Environmental Impact Statement 

Dear Ms. Neeley: 

Thank you for your letter and supporting material regarding the above referenced project. I 
understand that this information is being compiled in conjunction with preparation of the 
update of the Final Environmental Impact Statement addressing expansion plans for Sea-Tac 
International Airport 

In response to your letter, it is my opinion that the Bryan House (1029 South 146th Street) 
and the Brunelle House (1143 South 104th Street) both in Burien, are not eligible for listing 
in the National Register of Historic Places. This opinion is based on substantial alteration of 
historic building fabric (and apparent removal in the instance of the Bnrnelle House) at these 
properties. 

In arriving at opinions of eligibility for these properties, Office of Archaeology and Historic 
Reservation (OAHP) staff use the criteria for listing properties in the National Register of 
Historic Places. The National Register criteria acknowledges properties with "local 
significance" which, indeed, is the level at which most National Register listed properties are 
evaluated. It is likely that properties in the Sea-Tac Airport vicinity would be evaluated at 
the level of "local significance" rather than at "state" or "national" levels of significance. 
Another tool used for assessing National Register eligibility is the minimum 50 year age 
threshold for listing properties. Properties which are less than 50 years in age must 
demonstrate "exceptional significance" in order to be listed. The 50 year age threshold is also 
often applied during the s w e y  and inventory process of identifying historic properties. 
However, the 50 year rule is less stringently applied during a survey and inventory process 
and indeed, OAHP recommends that surveyors identify propexties less than 50 years in age 
during an inventory project. Application of a lesser age threshold facilitates long range 
historic preservation planning. 



Ms. Dawn Neeley 
November 22, 1995 
Page Two 

I have also taken the opportunity to xwiew the sixty propmies you submirted fiom the Bken 
and Dts Moines historic property nwey process. Several of these propaties appear to be of 
historical and/or archirecttrral intenst However, in order ta arrive at an informed decision 
about National Register eligib'ity of these properties, additional photographs and substantial 
additional information is needed. Please see the enclosed list of eleven properties which 
appear to merit fintha evaluation. 

Again, thank you f6r the o p p o ~ t y  to review and comment on these properties. Shouldryou 
have any questions, please feel h e  to contact me at (360) 753-91 16. - - 

Sincerely, 



Ms. Dawn Neeley 
November Z 1995 
ENCLOSURE 

FEIS Number 

N-2 

N-3 

N-6 

N-7 

N-8 

N-10 

N-18 

N-46 

N-5 1 

N-56 

N-59 

Name 

Pacisc Telephone Bldg. 

Pollock House 

Sunnydale School 

YMCA 

Dodd Homestead 

1944 Subdivision 

Wesley Homes-The Tena 

Pacific Telephone Bldg. 

Walsworth House 

Nunner House 

Gould House 

Location 

14605 8th Avenue South, Burien 

654 152nd Street South, Burien 

1563 1 8th Avenue South, Burien 

17874 Des Moines Way South, ~ u r i = n .  
. . 

606 140th Street, Burien - - 

128th to 132nd Street, Burien 

816 216th Street South, Des Moines 

21600 28th Avenue South, Des Moines 

1104 2Zrd Street South. Des Moines (, 
19 17 240th Avenue South, Des Moines 

1242 Kent-Des Moines Road, Des Moines 
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NOW, THERIEFORE, BE lT RESOLVED, that the Executive Board furthes cidfba tbat 
thc 'Rcrolution A-93-03: I m p & a w  stapsn adopted by the lkkcutve Board rllow ths 
B x e c u t i v e f J d t o d a e r m i a o ~ t b s b ~ C o u a o i f ~ d g o ~ w i t h  
rddltionatw~~muCllrdprusuauttothatatnhority,theLIwrmtfvoBoard 
detedmthat-&&uIdll0fk\mdOflllLO1I. 

( 



Puaei Sound Reaionai Councii 

RESOLUTION A-93-03 

A RESOLUTION of the General Assembly of the 
Puget Sound Regional Council Amending the 

1988 Interim Regional Airport System Plan (RASP) for 
Long-Term Commercial Air Transportation Capacity Needs of the Region 

WHEREAS, the Puget Sound Regional Council, designated under federal and state laws 
as the Metropolitan Plarming Organization and Regional Transportation Planning Organization 
for the central Puget Sound region, is responsible for adopting and maintaining regional growth 
management and transportation strategies for the region; and 

WHEREAS, the Regional Council has adopted VISION 2020: Growth and Transwrtation 
Stratew for the Central Pueet Sound Reeion. to guide growth management and transportation 
decisions and actions in King, Kitsap, Pierce and Snohomish counties; and 

WREREAS, VISION 2020 seeks to assure that the people of this region continue to enjoy 
an outstanding and improving quality of life that includes a vibrant economy, a healthy 
environment, and livable communities connected by a multimodal, transit-oriented transportation 
system that emphasizes accessibility and enables the efficient movement of people, goods and 
freight; and 

WHEREAS, with respect to assessments of commercial air transportation needs, the 
Regional Council acknowledges long term forecasting uncertainties, and the reduction on a day- 
to-day basis of current airport capacity at Sea-Tac Airport during bad weather conditions; and 

WHEREAS, VISION 2020, as the Regional Transportation Plan for the region, includes 
the 1988 interim Regional Airport System Plan with language that called upon the region to 
"proceed expeditiously with the detailed evaluation and selection of a prefcxred regional air carrier 
system alternative," and which now needs to be amended to reflect the Regional Council's recent 
planning and deliberations regarding the long-term commercial air transportation capacity needs 
of the region; and 

WREREAS, jurisdictions in the region agree to site regional transportation facilities in 
a manner that reduces adverse societal, environmental and economic impacts; seeks equity and 
balance in siting and improving the region's transportation system; and addresses regional growth 
planning objectives; and 

WHEREAS, the Regional Council, through the Flight Plan Project, has sought to address 
policy, environmental, and procedural concerns through a variety of products and processes, 
including the following: 



(a) The Regional Council. acting jointly wirh the Port of Seattle, completed a non- (, 
project Final Environmental impact Statement evaluating various system alternatives 
for meeting projected demands and their noise and other environmental impacts. and 

(b) The Regionai Council conducted a series of workshops, decision meetings, open 
houses, and a public hearing, to listen to the concerns and suggestions of community 
groups, individuals and interests that could be affected by a regional commercial air 
transportation capacity decision; and 

WHEREAS, as a pan of this effort. the Regional Council finds that commercial air 
transportation is important to the region's economy, and that additional commercial air 
transportation capacity needs to be identified and preserved. and implemented when needed at 
some point in the future; and 

WHEREAS. the Regional Council finds that there is no perfect air transportation capacity 
solution. but that whatever solution is adopted must be pan of an integrated tnmsportation system 
that includes air and marine transportation as well as roadways and rail. that demand management 
and system management should be utilized to make the most efficient use of the existing system. 
and that any solution must not resuit in a decrease in safety and must address noise; and 

WHEREAS, the Regional Council further finds that the adopted solution should be 
flexibie, must be consistent with the growth management planning that is occurring in the region, 
and should be financially feasible; and 

WHEREAS, the Regional Council Transportation Policy Board and Executive Board have 
developed and refined this recommendation to the Regional Council General Assembly; and 

WHEREAS, this amendment to the interim Regional Airport System Plan is consistent 
with the VISION 2020 Final Environmental Impact Statement: 

NOW, THEREFORE, BE IT RESOLVED that the Regional Council Executive Board 
recommends that the General Assembly adopt the following elements of a Regional A i o n  
System Plan amendment: 

That the region should pursue vigorously, as the preferred alternative, a major 
supplemental airport and a third runway at Sea-Tac. 

1. The major supplemental airport should be located in the four-county area 
within a reasonable travel time from significant markets in the region. 

2. The third runway shall be authorized by April 1, 1996: 
a. Unless shown through an environmental assessment. which will include 

financial and market feasibility studies, that a supplemental site is 
feasible and can eliminate the need for the third runway; and 



b. After demand management and system management programs are 
pursued and achieved, or determined to be infeasible. based on 
independent evaluation; and 

c. When noise reduction performance objectives are scheduled. pursued and 
achieved based on independent evaluation. and based on measurement of 
real noise impacts. 

3. The Regional Council requests considerarion by the Federal Aviation 
Administration of modifying the Four-Post Plan to reduce noise impacts. and 
the related impacts on regional military air traffic. 

4. Evaiuation of the major supplemental airport shall be accomplished in 
cooperation with the state of Washington. 

5. Proceed immediately to conduct site-specific studies, including an 
environmental impact statement, on a Sea-Tac third runway; 

6. Eliminate small supplemental airports. including Paine Field. as a preferred 
alternative. 

BE IT FURTHER RESOLVED that the Board is directed to: 

1. Take all necessary steps to assure efficient. effective and economical 
implementation of this resolution. 

2. Negotiate with the Port of Seattle. the Washington State Department of 
Transportation and other responsible agencies, as necessary, to assure the 
implementation of this resolution 

3. Assure that implementation of this resolution is at all times in compliance with 
the requirements of all applicable federal, state and local laws and regulations. 

4. Report to the General Assembly on the results of its actions at the next 
regularly scheduled Assembly meeting or at such special meeting of the 
Assembly as the Board may call. 

ADOPTED by the General Assembly this 29th day of April, 1993. 

Bill Bmbaker, Councilmember 
Snohornish County 
President, Puget Sound Regional Council 

Attest: 
Mary c caber, Executive Director 



RESOLUllON NO. 3125. As Amended 

A XSOUIIIOII of the Port Casmission of the Port of Seattle 
direct- Port staff, in cooperation with the 
Federal Aviation Administration, to Conduct 
certain studies, prepare certain plms, prepare 
a site specific environmental impact statement 
and take certain other actions preparatory to 
authorization of constrUction of a third rrmv*p 
at Seattle-Tacou Intex~~tional Airport. - C.. 

WKUMS, atudiea indicate that the nrmb.r of aircraft operatiorre at 

Seattle-Tacoma International Airport (STIA) is continuing to increase and STIA 

ability to a c c m t e  increasing air traffic is nearing capacity particaarly 

in poor visibility conditions; and 

UEEEUS, in 1989, the Port of Seattle and the Puget Sotmd Regional 

COIUIC~~ (PSPC) appointed the Puget Souad Air Transportation C d t t e e  (PSATC) 

and initiatad the Flight Plan Project to study long-term alterrutivu, for 

resolving air traffic capacity problems in the Puget Sound uea; and 

UEEEEU, the PSAIC ma a broadly baaed c u t t e e ,  with membership aa 

.hmn at Attacbmmt A, including citizens, environmental interests, local and 

state elected officiala. and representatives of the airlines and h i o e a s  

coamdty, with membership from King, Eitaap. Pierce, SnohoJish and Thurston 

cormtien; and 

YBIIPEIS, the PSATC, with staff support from the Port and the PSRC, 

retained independent consultants to usist in its air traffic forecasts and 

related studies and adopted major findings including the following: 

Eourly capacity at STIA is greatly reduced during inclement 

weather, which occurs about 45 percent of the year. 

Air travel d d  in the Puget S o d  region is projected to 

continue growing strongly well into the next century based on 

regional population and economic growth estimates. 

Efficient airfield capacity will be exceeded when aircraft 

operations reach 380,000 per year, which is forecast to occur 

close to the year 2000. STIA handled 338.000 operations in 1991 

and is projected to handle 350,000 in 1992; and 



lmmAS,  during its tvo-year st*, the PSATC examined a vide r.nge 

of aystem alternatives for meeting the forecasted air travel demand rad 

developed a list of 34 alternatives for further studies of cost, feasibility .ad 

enrfrommtal impact; and 

WEEEAS. in January 1992, the PSATC ismed its draft report and a 

-project draft mvirolamtal impact statement (DEIS) prepared pursuant to the 

sete Envirommtal Policy Act, evalnatins the psmtial noise, air quality, 

traffic, l m d  use, and other potential cmir0naent.l ilp.ets of a nmber of 

alternatives including a "no action* altenutivc; md 

WuSBrAS, the PSATC condveted 11 p~blic hearings at which verbal 

testimony was received from approximately 650 people, md the PSATC has reviewed 

over 5,000 pages of mitten comenta on its draft report and DEIS. leading in 

Jrmc 1992 to ismmce of its final report and recollcndatia~s, and is-ce of s 

final BIS in Septfmber 1992; and 

WBEElW, the PSATC recomended phased implementation of a multiple 

airport system including: the eddition of a dependent air carrier mumy at 

STId 2,500 feet vest of the emterlhe of existing rummy 161 before the year 

2000; the introduction of scbednled air carrier service at Paine Field before 

the year 2000; and identification of a No-rmway airport site in Pierce Cormty 

for development by the year 2010 in eollsboration vith the military, and failing 

that, the identification of a mitable location in Thurston Cormty; and 

UESlWS, the PSAIC voted 29 to six in favor of its multiple airport 

system reeoaaaendation. Kitsap, Pierce and rtmtston comrty members were 

Imanimma in their support, and Saohaish cormty members mpported the 

r e e d a t i o n  three to tvo. Twelve of the fourteen members representing Kixq 

County goverment and private interes~s rotm, vith eight supporting rad four 

opposing. Hesibera representing the Governor's office, state agencies, the 

airline industry and the F M  vere ~mmiwttS in thcir support. 



wlignms, preconetrnction planning, permitting and construction 

activities wccsmry to accmpliah the addition of a dependent air carrier 

m a y  at STIA u recorended by the PSATC uy require five to amen ycrrs to 

corplete, it is appropriate to c-ee study of site-specific environmental 

impacts and other ptbeo~~truction planning at this time in order to reet the 

PSATC's r e c u e d  implementation schedule; and 

- UES~US, the state Growth W a m t  Ac&~cquires the PSRC to 

prepare a new Regional Truurportation Plan and requires m e t  Sound counties and 

cities to prepare nw comprehensive land use plaU6; .Id 

UHiWUS, state law authorizes the Washinston State Air 

Tramportation Coamiuion to conduct certain studies and isaue certain reports 

regarding air tramportation, and prohibits conatmction of a new runway st STIA 

prior to the Comission's sobaittal of a final report, findings and 

r e c o d t i o n e  to the Wmhington Legislative Tramportation C d t t e e  by 

DecePber 1. 1994, but perritr pluming activities, ineluding stdics or 

preparation of M XIS; 

RRI. TEXBPOPP, BB R PBSOLVPD by the Port of Seattle Col.ission .a 

follmrs : 

SECTION a: 

(a) Subject to the conditions of Section 2, the Port of 

Seattle adopts the portions of the PSATC reeolrpcnd.tiolls, dated June 17. 1992, 

that directly pertain to adding a dependent -ay at Sea-Iac International 

Airport to improve the dl-weather capacity and safety of the airfield. In 

addition, the Port of Seattle Commission calls for the remainder of the regional 

solution to include a reconsideration of a fast rail system linking Portland, OR 

and Vancower, B.C. airports and central bnsiness districts together with the 

diversion of a11 cugo only carriers to an alternative airport site as well u, 

the multiple airport system recornended by the PSATC. 



(b) Port Staff is directed, in cooperation with the 

Federal Aviation A&inistration (FAA), to: (i) conduct neeessup studies m d  

prepare plau for conetrnctin# a dependant air carrier rmmy at Seattle-Tacoma 

I n t e m t i d  Airport; (ii) prepare a site-specific environaantal impact 

statement pursoaut to the national md State Emironamtal Policy Acts to 

consider the potential envirormental impacts of meh nmrw development; 

Uu) work cooperatively with the PSBC and s t a t e ~ ~ l o c a l  jurisdictions in en 

effort to arrive at a facility plan that is consistent vith other relmnt 

regional and local p l m ,  in accordance with the Srsuth Hamguneat Act; and 

(iv) i ~ e  a notice of Action purmmt to BCW 43.21C.080 requiring that m y  

l-it to e i u l l ~ e  this Coaaission action on the basis of SlGPA be filed within 

90 d m  of publication of the Notice of Action or be former barred. 

(c) Port staff is alao directed to dcrelop md implement 

a p l m  to inmlate up to 5.000 eligible single family reaidmces in the existing 

noise r e m e  progrn included on the waiting list u of December 31, 1993, 

before c ~ c b g  eonstrnction of the proposed ma3. Zke zeaafnfng t1:;fbl: 

siule family rcaidauu on the waiting list are to be insulated prior to 

operation of the proposed -y. 

In addition, the Port eoaaits to complete insulation of all 

single-family residences that becomc elisfble for imlation as a result of 

actions taken based on the site-specific EIS and are on the waiting list as of 

December 31, 1997, prior to comencitig operation of said rummy. 

Staff is further instructed to dwelop m d  implement mmdmeuts to the 

aecastieal insulation progrm to include multi-family. schools. and other 

inrtitutid mca. 

(d) The Executive Director md the Managing Director, 

Aviation Division, are each a~thori2ed to Select and retain outaide professional 

services necessary to carry out these directives within authorized budget 

limits, md to meke application to md accept federal and state grmt monies or 

meh other funding assistmce as may be available therefore. 



AlTACXIEM B TO RESOLmON NO. 3125. AS AMENDED 

Potential Mitigation Strategy Eahanccmats 
far 

Seattle-Taanna haernatimrl Airpat 

Seattle-Tacoma International Airport is in the forefront of the industry-widc 
effort to mitigate negative impacts generated by comercia1 air transport. The 
Port of Seattle in cooperation vith the airlines, Federal, State and local 
governments and private citize~ hrs been both innovative .nd effective in 
rEaucing impacts. The Plight Plan project has pua-.dditiolul focm on these 
mitigation programa and what might be done to further cnhauce their 
effectiveness. 

m e  technical ud anrironmcntd d y a i s  conducted as part of night pian 
conclnded that taking no action in response to the projected increase in d m  
for a i r  t twportrt ion v u  MC I viable moUties. TlLI kpaats ~~DCIICII w i t t i  
doing ;ic%i~j azo wrso these r06oci&ted With f@&g itti6fi. the 
recommadad dependent nmvay at Sea-Tac vill reduce both noise rad air quality 
related impacts belov the levels expected if airfield efficiency is not 
improved. This fact coupled vith the convereion of the aircraft fleet serriag 
Sea-Tac to Stage 111 by the year ZOO0 a d  the phased impltmntation of a 
regional multiple airport system produces the lowest future impact levels. 

There is contin- comaitmeat m d  ruponribility to reduce impacts to the 
muimum extent that ie reasonable and technically feasible. Such efforts should 
be focnaed not only on specific projects but on the entire airport operation. 
The mitigation progr.p..currmtly in plue need to be revieved to explore both 
enhancement and acceleration. There are arean of impact such u surface 
transportation and air quality t h t  need to be further addressed. m r e  is .Is0 
a range of c-ty compatibility actions to be considered aa part of the 
Port's continued interest in being a good neighbor and part of the greater South, 
King County c d t y .  Some of the Potential mitigation actions which could be 
evaluated during the site specific analysis u c  described below: ' 

1. Explore develowent of a regulatory mechanism to cap aircraft operational 
noise at the 1992 levels. 

2. Fully explore the impacts of peak period pricing and other d d  
management teehniqoes. 

3. Acceleration of the existing Boise Remedy Program vith expansion to include 
public buildings and other institutional uses. 

4. Acquisition and redevelopment to compatible uses. 

5. Attennation of airport noise through use of bema and barriers. 



6. On-airport noise control mumrea reducily nighttime sources of aircraft 
related ground noi.e. 

-? 7. Dcrclopnnt and s t r i c t  application of cmtroct ion noiae reduction 
technique8 aud practices. 

9.  Design .nd implement an aggrcaaive on-airport d s s i o n  reduction program 
for both aircraft md aurface vehicles. - C.- 

lo. Implement aggressive off-airport d s s i o n  t d ~ c i i ~ t  Frogsru reirted tt 
ground acceaa and c-eetion relief. Becoma PL asgresaive m e a t e  8t the 
Xeginnl Tramit Plm md W e t  Souad Regional Council levels for tramit 
cmmeetionr derigned to  reduce the use of automobiles accessin& 
Seattle-Tacos;. Interwtional Airport. 

11. Utilize PAR P u t  150 process to promote inerwed e q t i b i l i ~  of adjacent 
dcrelopma~t. 

U. Dtsim a mecbmf.m mui process t o  prrnote mutual airport /cwmdty ~ l o d  w e  
compatibility through imprond cwrdixution, cammnication md inmlrrsmt 
of elected officials .ad 8taffa of affected local .nd special purpose 
E o n ~ t s .  

Ir-tarssmtlWater Rwourcy 

14. Dtsim md implramt protection of local mrface md g m d  rnter remoorces. 

15. Develop colprehamhe stomwater uny-t plm in cooperation with the 
local aurface tnter agencies. 

public Bealth md S a w  

16. Conduct an exniiution o f  eduutioaal and health related effects of the 
increacntal additional impacts of aircraft  operations on residences. 
schools md other instf tut ioml usen md identify appropriate mitigation 
ae8mres. 





SNOHOMISH COUNNEXECUYWE 

SNOHOMlSH COUNTY COUNCIL 

SNOHOIWSH COVNN, WASHINGTON 

J O l M  RESOLUTION NO. W4l0  

A JOlNT RES0UmC)N TC) OPPOSE Me R e C O ~ A 7 Y O N S  W 
TXE PUGUT PLAN STUDY 

-EBB an ~ p r i l  11, XWB, ths ~~~ohoanisb county ~ i m r i & & s  
adopted by resolution the *Role f o r  Devalapment of P a h e  Fialdn, 
and in 1979, the Commiraionera further adopted by resolution the 
recommendation of the P a h  Field BfuliaUon Pane3 in acaardsnacr 
with the established *General Aviationn role; and 

WBgaEAB this rolo was r e a f f h e d  by Snohodeh County in X989. 

lim!REAB based on the 1978-79 Wediated Bale detednafion, 
Snohoarfcrh County allowed Industrial  Zoning around Pahe ?ill& to 
be changed t o  single and Multiple ~ a m i l y  Eoueingj and 

~ H A B  the Madiaee&. Rale detenuinatlon utipnlataU that 
ndevelopment of Paina Field w i l l  be predicated on the.reeognitian 
t ha t  it resides withfn an established' aommunity and w i l l  be 
sensitive t o  the quali ty of l i f e  of the surrounding community*] 
and. 

~ILIE~EAB development ok Paine Field as a major aopamralal lirport 
~ u l d  have significant negative impacts upon the mrmmnding 
community; and 

n a ~ l t ~ ~ ~  there a m  eignificant f l a w  and error6 in Ule ~1igRt plan 
Projeot Draft: Final Report identified in the Smhodah County 
reaponea t o  the Draft Final Repor t .  Thrar flawa and errom are of 
such a magnitude so t o  invalidate the conclueions reached. 

a 

IVOW, TXIWEBaBSr 8B X 2  BELIOL-r the S n o h d s h  Carvlw Eraautive 
and snohormish county Council adopts the  following: 

1. The County opposes, and wi l l  continue t o  appaae, the 
rsoonunendation of the Flight Plan Project Draft Final Rcpoxt to 
begin major commercial a i r l ine  aervice a t  Pains PiaLd or 
Arlington. 

2. The County urges the rajektion of t h e  report bamed on the 
significant f law and errors aantained within it. - - 



3. The County reaffirms its cormnihent to the. 1978-79 lIedia+ad Role. 
determination. . 

!s+ by of m 4, 1992. PASSED thin . 
Snohomiah County EYeoutlve 
snoholaiah County 'Council 



SNOHOMI8II COUNTY EXElCUTXVB:: 
SNOHOMISR COUNTY COUNCIL 

Joint R8aolution No, OM18 . 

A Joint Raeolution Reaffirming 
Snohdah Cotmty'a Cammitmanf To : 

Preserving Fafne E'ield'e Existing Aviation Role 

-, the, Pug& S o d  Rsgianal Coundl (PSRC) haa pzwimsb 
determined that Paine Field k not an appropriate kite ibr tb location af a 
msjor commercial airport fm a d Q  of physical and en- 
F888oIls, and 

WHERJUS, fhe PSRC is b e i i  prompted fa reconsider ikrpreviaas decision 
on the status of Pafne Field, and 

WHEZUBS, on April 11,1978, the Smhomish County Cammigafonera 
adopted resol~ap the 'Role fbr Development of Pahe R'ield," and in 1979, 
further adapted by resolution the recammendation of the Paine Field 
Mediation Panel in accordance with the "Genera! Aviation" roIe fbr that 
pub!ic m, a a l e  which was mbseqnently r ea t lhd  by Snohomtsh 
County in 1989, and again in 1992, and 

WEEXWAB, based on the 1978-70 Mediated Rob determination, and the 
wbsequent reafknattons, Smhomish Carmty al lmd and has &ued to 
allow the original industrial zoning amund Paine Field to be clwmged to 
single and mdtiple family zoning, with tbe resnft that a dstantial  
residential communiep hae developed in *.area based on the -8 
promise to protect the oammunitp &om adverse airport impacts, specificalfy 
the use of Paine Edd as a major caminerdal airport, and 

-, the Paine Field ma, ba~ed on the 1978-79 Mediated Role 
determination, has also developed as a major American indagMal center, the 
manufadating headquarters to our mtiod~ largest expotter* the Boeing 
Company, ae well as nukerns other related avlatioh industrim, all 
providing regional employment to over 40,000 men and women, and 

WHEREAS, the integrity of a demmtically-eleded government's 
commitment to the  constituency it serves is the absolute farmdation for a 

-1 free and just society, and that any abridgment of the promises made by 



. govemmmt to citizens threatens tbe very substance of a civilized sodebb 
and 

NOW, THEREFORE, BE IT RESOLVED that the Snohoapisb Countlp 
Executive and Council do jointly r d i r m  our count& commitment to 
preservingthe d t i n g  aviation role ofPaine Field, d urge the PSRC to 
standbyitspreviowandvaliddecisioatodudePaiPe~fromamon(l 
potantid commercial airport Bites. 

APP]&OVlED T'EES 21ST DAY OF 1994 

County Exwutive 

County C o d  



RESOLUTION 92-001 

A RESOLUTION OF THE CITY COUNCIL 
OF THE CITY OF BURIEN 

DECLARING ITS OPPOSITION TO THE THIRD 
SEATAC AIRPORT RUNWAY 

WHEREAS, the Port of Seattle is currently planning and lobbying for the 
construction of a third runway at the SeaTac Airport to facilitate the handling of 
increased commercial airplane and jet traffic; and 

WHEREAS, according to certain studies such a runway, even if constructed, 
would only have a useful life (useful l i e  is defined as that period of time from start 
of operations until demand traffic equals capacity) of approximately swen years from 
anticipated completion in the year 2000, until it reaches its fullest traffic capacity in 
approximately the year 2007; and 

WHEREAS, there is no room for further expansion of the SeaTac Airport 
beyond that proposed with the third runway, which would only mitigate adverse air 
traffic congestion for approximately seven years; and 

WHEREAS, projected growth rates for the year 2000 in Washington State 
justify the aeation and/or expansion of supplemental airports in the Snohomish, 
Thurston or Pierce counties; and 

WHEREAS, factual data supports the proposition that congestion caused 
delay times at the SeaTac Airport can be reduced through the use of supplemental 
airports, without further adversely affecting the health and well being of Burien 
residents living in proximity to SeaTac, some of whom would be displaced from their 
homes and residences, by the construction of a third runway. 

NOW, THEREFORE, BE IT RESOLVED by the City Council of the 
City of Burien, King County, Washington, that the City of Burien formally expresses 
its opposition to the construction of a third runway at the SeaTac Airport. 

UNANIMOUSLY ADOPTED by the Burien Ci Council, King County, 
Washington, at a regular meeting thereof held on this 2$day of 1992. 



/ Burien City Councilwoman 

Burien City Councilman 

4 

Catherine "JCittyl' Mihe / ' 
Burien City Cokcilwomh 

Burien City councilman V 

Burien City Councilwoman 

surien City Councilwoman 



RESOLUTION NO. 674 

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF DES 
MOINES. WASHINGTON reaffirming its opposition to development of a 
third runway at Seattle-Tacoma International Airport, calling for 
the creation of a coalition of interested jurisdictions, 
organizations, and parties to oppose such development, and 
authorizing the City Manager to take such action as is necessary 
to effect the policies stated herein. 

WHEREAS, the Port of Seattle has announced the development 
of a third runwav inside the current boundaries of Seattle-Tacoma 
International ~ i b o r t ,  and 

WHEREAS, the Port of Seattle may also consider other 
improvements such as high-speed taxi-ways, use of taxi-ways for 
aircraft landings and takeoffs and other system improvements 
leading to increased air traffic, and 

WHEREAS, the City of Des Moines and other cities and 
unincorporated communities now surrounding Seattle-Tacoma 
International Airport are experiencing severe noise-related 
impacts from the current runway configuration which adversely 
affect the quality of life, and 

WHEREAS, Des Moines residents are taxed by the Port of 
Seattle with such taxes being used to construct airport 
facilities that adversely impact Des Moines residents with 
increased noise, and 

WHEREAS, this expansion of Seattle-Tacoma International 
Airport will have additional serious negative effects on the City 
of Des Moines and surrounding cities and unincorporated areas by 
reducing property values, increasing community uncertainty, 
disrupting community planning, and reducing private investment. 
severely degrading the quality of life, and 

WHEREAS, the decision to add a third runway at Seattle- 
Tacoma International Airport ignores significant adverse impacts 
on surrounding property owners and jurisdictions: now, therefore: 

THE CITY COUNCIL OF THE CITY OF DES MOINES RESOLVES AS FOLLOWS: 

Section I,. The City of Des Moines reaffirms the position 
taken in Resolution No. 507 (1988) and in Resolution NO. 527 
(1988) in opposition to the development of a third runway at 
Seattle-Tacoma International Airport. 

Section 2. The City of Des Moines supports the creation 
of a coalition of interested jurisdictions and parties to oppose 
the development of a third runway at Seattle-Tacoma International 
Airport, and directs and authorizes the City Manager to engage in 
any and all activities in opposition to development of such third 
runway, including, but not limited to, research and challenge to 
the adequacy of any environmental impact statement, research and 
challenge to noise contour updates, engaging in persuasive 
activities directed to the Port of Seattle, Washington State 
Legislature, Xing County Council, and Puqet Sound Regional 
Council, and taking a leadership role in a coalition formed for 
the purpose of opposing the development of a third runway at 
Seattle-Tacoma International Airport. 

section 3. Initiation of litigation in any court of 
competent jurisdiction shall require further action of the City 
Council. 

AWPPED BY the City Council of the City of Des Moines, 



Resolution No. 674 
Page 2 of 2 

Washington this 9th day of January, 1992 and signed in 
( 

authentication thereof this 9th day of January, 

M A Y O R  

APPROVED AS TO FORM: 

C'y Clerk 



Resolution No. w 
A RESOLUTION OF THE CITY OF NORWMIY PARK RELATING TO SEATTLE 
TACOMA INTERNATIONAL AIRPORT EXPANSION AND FLIGHT PLANS. 

WHEREAS, the City of Normandy Park lies adjacent to the Seattle 
Tacoma International Airport, and 

WHEREAS, the Citizens of Normandy Park are directly impacted by air 
traffic overflights, ground access, storm water runoff and 
other consequences flowing from the operation of said airport, 
and 

WHEREAS, these impacts directly effect the health, safety and 
welfare, as well as the quality of life within the City of Normandy 
Park, 

NOW, THEREFORE, BE IT RESOLVED BY THE c I m  comcr~ OF THE CITY OF 
NORMANDY PARK AS FOLLOWS: 

Section 1. The City of Normandy Park is adamantly opposed to any 
expansion of Sea-Tac Airport, installation of a third 
runway or any expansion West of the existing airport boundary. 

Section 2, The City will actively participate in and support other 
Community and/or Citizen action directedtoward the rejection 
of Sea-Tac Airport expansion as a solution for accommodating 
increasing air traffic. 

Further, to preclude the necessity of Normandy Park's living under 
the continued threat of Sea-Tac Airport expansion to the West, this 
correspondence is to strongly insist that the agencies involved 
immediately adopt binding policy statements ruling out any further 
consideration of expansion of Sea-Tac Airport to the West. 

PASSED BY THE CITY COUNCIL OF THE CITY OF NORMANDY PARK THIS 
DAY OF ; , 19 AND SIGNED IN AUTHENTICATION OF ITS 
PASSAGE DAY OF , 1991. 

kdthleen Vermeire, Mayor 

Attested by: 



US. Department 
of Transportation 

Northwest Mountain Region 1601 Und Avenue. S. W. 
Colorado. Idaho. Montana Renton. Washington 980554055 

( 
Oregon. Utah. Washington 
Wyommg 

FEDERAL AVIATION ADMINISTRATION/PORT OF SEAITLE 
DISCLOSURE STATEMENT 

We do hearby cecertify that we have no financial 
or other interests in the execution or outcome of the proposed Master Plaa Update 
development located at Seattle-Tacoma International Airport. We further understand 
that this certification is required under Federal Aviation Order 5050.4A and Council on 
Environmental Quality Regulations Section 1506.5 and that we must remain in 
compliance there with throughout our participation in the preparation of the NEPA 
Environmental Impact Statement related to the proposed Master Plan Update 
development. 

The undersigned further certifies that he/she has read the foregoing and is authorized to 
execute this Disclosure Statement for the above named k. 
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FEDERAL AVIATION ADMINISTRATIONIP ORT OF SEATTLE 
DISCLOSURE STATEMENT 

We Bra and Associates. Inc. do hearby certify that we have no financial 
or other interests in the execution or outcome of the proposed Master Plan Update 
development located at Seattle-Tacoma International Airport. We further understand 
that this certification is required under Federal Aviation Order 5050.4A and Council on 
Environmental Quality Regulations Section 1506.5 and that we must Femain in 
compliance there with throughout our participation in the preparation of the NEPA 
Environmental Impact Statement related to the proposed Master Plan Update 
development. 

The undersigned further certifies that heishe has read the foregoing and is authorized to 
execute this Disclosure Statement for the above named h. 

Signed: 
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FEDERAL AVIATION ADMINTSTRATION~ORT OF SEATTLE 
DISCLOSURE STATEMENT 

We Inc. do hearby certify that we have no b c i a l  
or other interests in the execution or outcome of the proposed Master Plan Update 
development located at Seattle-Tacoma International Airport. We further understand 
that this certification is required under Federal Aviation Order 5050.4A and Council on 
Environmental Quality Regulations Section 1506.5 and that we must remain in 
compliance there with throughout our participation in the preparation of the NEPA 
Environmental Impact Statement related to the proposed Master Plan Update 
development. 

The undersigned W e r  certifies that helshe has read the foregoing and is authorized to 
(. 

execute this Disclosure Statement for the above named h 

signed: Date: &-A4 9jd 
Title: 

''Expect Excellence " 
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V'ryMning 

FEDERAL AVIATION AD-TIONFORT OF SEATnE 
DISCLOSURE STATEMENT 

We Metro C w  
. - do hearby certify that we have no financial 

or other interests in the execution or outcome of the proposed Master Plan Update 
development located at Seattle-Tacoma International Airport We further understand 
that this certification is required under Federal Aviation Order 5050.4A and Council on 
Environmental Quality Regulations Section 1506.5 and that we must remain in 
compliance there with throughout our participation in the preparation of the NEPA 
Enviro~nental Impact Statement related to the proposed Master Plan Update 
development. 

The undersigned further certifies that helshe has read the foregoing and is authorized to 
execute this Disclosure Statement for the above named firm. 

q 3 L 2  Signed: ' Date: ~)/7/ 94 

Title: 7res;riefl.L 
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U.S. Ceportment 
of Transportation 
Federal Auidon 
Mministrdion 

Northwest Mountain Region 1601 Lind Avenue. S. W. 
Colorado. Idaho, Montana Renton. Washington 980554056 

( 
Oregon. Utah. Washington 
Wyoming 

REDERAL AVIATION ADMINISTRATION/PORT OF SEATIZE 
DISCLOSURE STATEMENT 

We G- Inc. do hearby certify that we have no financial 
or other interests in the execution or outcome of the proposed Master Plan Update 
development located at Seattle-Tacoma International Airport. We further understand 
that this certification is required.under Federal Aviation Order 5050.4A and Council on 
Environmental Quality Reguhons Section 1506.5 and that we must remain in 
compliance there with throughout our participation in the preparation of the NEPA 
Environmental Impact Statement related to the proposed Master Plan Update 
development. 

The undersigned further certifies that he/& has read the foregoing and is authorized to 
execute this Disclosure Statement for the above named fm. 

Signed: Date: 

Title: 

"Expect Excellence" 
A-74 



US. Deportment 
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FeddllvlcrWon 
MminktmHon 

Northwest Mountain Region 1601 Lind Avenue. S. W. 
Colorado. Idaho. Montana Renmn, Washington 980554056 
Oregon, Utah, Washington 
Wyoming 

FEDERAL AVIATION ADlMINISTRATIONPORT OF SEATIZE 
DISCLOSURE STATEMENT 

We M e t r o t i o n s .  Inc. do hearby certify that we have no financial 
or other interests in the execution or outcome of the proposed Master Plan Update 
development located at Seattle-Tacoma International Airport. We fuaher understand 
that this certification is required under Federal Aviation Order 5050.4A and Council on 
Environmental Quality Regulations Section 1506.5 and that we must remain in 
compliance there with throughout our participation in the preparation of the NEPA 
Environmental Impact Statement related to the proposed Master Plan Update 
development. 

The undemigned further certifies that helshe has read the foregoing and is authorized to 
execute this Disclosure Statement for the above named finn. 

Signed: Date: 4/7/ 9q 

Title: n f. 

"Expect Excellence" 
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Oregon. Utah. Washington 
Wyoming 

FEDERAL AVIATION ADMINISTRATIONIPORT OF SEATIZE 
DISCLOSURE STATEMENT 

We G a m b r e l l c -  do hearby cemfy that we have no financial 
or other interests in the execution or outcome of the proposed Master Plan Update 
development located at Seattle-Tacoma International Ahport. We further understand 
that this certification is required under Federal Aviation Order 5050.4A and Councii on 
Environmental Quality Regulations Section 1506.5 and that we must remain in 
compliance there with throughout our participation in the preparation of the NEP.4 
Environmental Impact Statement related to the proposed Master Plan Update 

. development. 

The undersigned further certifies that helshe has r e d  the foregoing and is authorized to 
execute this Disclosure Statement for the above named fm. 

Signed: Date: 
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APPENDIX B 

STUDIES OF ALTERNATIVES 

This appendix summarizes or identifies the availabiity of the following: 

History of Seattle Tacoma International Airport 
Flight Plan Study 
Alternative Airpoa Sites 
Rail Planning 
Master Plan Update Documents 

As introduced in the backgmund section of Chapter I "Project Purpose and Need," airport planning and 
development is governed by federal, state, regional, and local policies. The planning framework is also 
guided by specific airport study processes, methodologies, and environmental impact assessment 
procedures as defined in various federal and state statutes and regulatory agency documents. The overall 
transportation planning process within Central Puget Sound including, jurisdiction roles, responsibilities, 
and relationships is reviewed in Appendix S. 

1. RLSTORY OF SEATTLETACOMA INTERNATIONAL AIRPORT 

Seattle-Tacoma International Airport (Sea-Tac Airport) is the primary air transportation hub of 
Washington State and the Northwestern United stat&. The Airport is located within the King County 
and the City of SeaTac, about 12 miles south of downtown Seattle and about 20 miles north of Tacoma. 
Airport property consists of about 2,500 acres of land, Exhibit 1-1 illustrates the location of Sea-Tac 
Airport relative to the Puget Sound Region (Region). 

Sea-Tac Airport is the primary commercial service airport for the Pacific Northwest and is the only 
airport which provides primary scheduled commercial air carrier service in the fout-county Central Puget 
Sound area, which consists of King, Kitsap, Pierce, and Snohomish Counties. Scheduled passenger 
service is provided at Sea-Tac by 10 major airlines and 14 all-cargo carriers have scheduled service. 
Non-stop air service is provided to 44 cities nationwide and to the international cities of Copenhagen, 
London, Seoul, Tokyo, Hong Kong, Taipei, Shanghai, Osaka, Vancouver, and Victoria. Sea-Tac Airport 
is the 21st busiest airport in the country, as measured by total passengers. It is also the 8th largest 
international air gateway to Europe and Asia, and the 17th busiest cargo airport. 

(1) Aimrt Management and Pnxrarns 

Seattle-Tacoma International Airport is operated by the Port of Seattle (Port), a municipal 
corporation of the State of Washington. The Port is governed by a five member Commission, elected 
at-large by the voters of King County. Port Commissioners serve four-year terms of office. The 
policies enacted by the Commission are implemented by the Port's Executive Officer and 
administrative and operations staff. Port district and taxation boundaries coincide with the 
boundaries of King County, Washington. 

The Port is responsible for developing and managing commerce though two key operating divisions: 
the Aviation Division, which operates Sca-Tac Airport and the Marine Division. To accomplish its 
responsibilities, the Port provides freight and pssenger terminals, storage and transfer facilities for 
air/waterIsurface transoortation modes. acauires and immves lands for sale or lease for industrial or 
commercial purposes, &id creates ind&trii developrne~;t districts. 
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The Port finances its operations and capital improvements at Sea-Tac Airport through the collection 
of revenue from leases, rentals and other charges to airlines, as well as other users of Port facilities 
and services. In addition, the Port receives federal grants from the Aviation Trust Fund for specific 
improvements. The Port levies real property taxes but, no property tax revenue has been used for 
Sea-Tac Airport operations and capital improvements in over 20 years. 

(2) Refional and State Economic Develo~ment 

The Port of Seattle provides services to facilitate and support the economic vitality of the Region and 
Washington State. Two primary services include the Sea-Air Cargo Program and lntermodal 
Connections 

Sea-Air Cargo Program - The Port of Seattle programs have resulted in the world's busiest 
sea-air facilities, due to shorter sailing times to Asia and flying times to Europe than from 
any other West Coast port. Seattle's equidistant location between Tokyo and London affords 
shippers an economic advantage over air-only transportation and a faster alternative to water- 
only movements. The Pacific Ocean transit time from port cities in Asia to Seattle is 8 days. 
This is 30 hours less than travel time to Southern Caliiornia ports. An average of 500 tons of 
cargo per week (26,000 tons annually) is flown from Seattle to Europe by all-cargo airlines 
and wide-body passenger aircraft. Currently, 2 all-cargo carriers and 6 passenger service 
carriers participate in the Sea-Air program, along with six ocean shipping lines and 17 freight 
forwarders. 

Intermodal Connections - The Port supports intermodal transportation facilities to assist in 
the transfer of goods between air, sea, and land modes. Two major transcontinental railroads 
and more than 100 trucking companies lid Port facilities to major markets throughout North 
America. The Seattle Rail Program offers customers a complete package of inland rail 
services for container and load quantities; and the Seattle Truck Contract Program provides 
shippers with a lowcost, efficient method of moving less-than-truck-and container-load of 
imported cargo throughout the continental United States. As a result, the Port of Seattle is 
the fourth largest container-load center in the U.S. and among the world's top twenty. 
Containerization has enabled ports traditionally serving relatively small primary markets, 
such as Seattle, to attain container gateway status. 

Two-way trade through the Port of Seattle facilities is conducted between more than 100 countries. 
On a per-capita basis, Washington State conducts more international trade than any other state. 
Washington State is the fourth largest exporter in the nation, following California, Texas, and New 
York. Top air exports include automatic data processing equipment, measuring instruments, aircraft 
parts, and engines. 

The Port of Seattle officials have been active participants, along with numerous other state and 
national elected officials, business leaders, and trade groups, to support enhanced trade with Asian 
and Pacific countries. The Puget Sound Region hosted the Asian Pacific Economic Cooperation 
(APEC) conference in 1993. In June 1994, the National Center for APEC was established in Seattle 
through the active support of the business community, including the Port of Seattle. As a result, the 
Port of Seattle has initiated marketing efforts with Asian, Pacific, and European cities to encourage 
foreign flag and domestic carriers to provide regular service between theu respective trade centers. 
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The Puget Sound Region has been a focal point for aviation since the first Boeing aircraft was built in 
1916. In 1928, King County built the area's first commercial airport (Boeing Field - now known as King 
County International Airport) on drained land, prone to fog, near the mouth of the Duwamish River 
where it flows into Puget Sound. During the late 1930s and early 1940s. the adjacent Boeing A i d  
Factory was expanding rapidly and needed the adjoining air field facilities for its own use. The Army 
Air Corps required additional facilities for their experimental and technical programs. 

In January 1941, Boeing Field was overcrowded and a growing need was identified for additional 
commercial and military aviation facilities. The Aviation Committee of the Seattle Chamber of 
Commerce immediately started considering possible sites for locating a new major airport facility. A 
year later, the Committee was informed by the Civil Aeronautics Administration that $1.0 million had 
been allocated for a new Seattle airport, subject to finding a suitable site and sponsor. By mid-February 
1942, two suitable sites had been found (Bow Lake and Lake Sanunamish). The City of Seattle and King 
County were unable to commit the necessary resources to the project and the Chamber requested that the 
Port of Seattle serve as the airport sponsor. 

During the early years of commercial aviation, airports represented a financial drain to those operating 
the facilities. Boeing Field was no exception. It cost King County residents $2.5 million between 192% 
1942. Thus, when the Chamber approached the Port concerning sponsorship of the aiqmt, they initially 
rejected the opportunity. However, based on the desires of more than 100 trade, labor and service 
organizations in the Region, the Seattle Chamber passed a resolution requesting the Port operate and 
manage the new airport. These groups called for "immediate sponsorship of a new commercial airport ... 
as a present and future need to the defensive and economic welfare of Seattle". As described at the time, 
the "Port of Seattle Commissioners performed an unusual wedding ceremony. They united the sea and 
air by taking upon themselves the added task of providiig the Pacific Northwest with an internationat 
airport of first magnitude." 

The Port, in 1942, acquired 906 acres of land for the development of the new airport at Bow Lake. The 
site is located within the King County, about 12 miles south of downtown Seattle and about 20 miles 
north of the City of Tacoma. The land originally contained a horse riding academy, two rabbitries, a frog 
farm, a mushroom farm, a dog kennel, and 50 homes. To ensure that the Airport was named Seat* 
Tacoma AirpoIS the City of Tacoma contributed $100,000 to the project. Today, the airport is located 
withii the boundaries of the City of SeaTac. 

In 1943, the Port officially broke ground on the new airport. To level the terrain and prepare for the 
runways, terminal, and other facilities, approximately 4 million cubic yards of earth were moved. At its 
opening, the Airport consisted of 4 runways. These included: a main nmway (6,100 feet long) and was 
oriented northlsouth and crosswind runways located in the east/west, southeast/northwest, and southwest/ 
northeast d i i o n s .  Exhibit 1-2 illustrates the current layout of the Airport. 

In October, 1944, a United Airlines DC-3 departed from Boeing Field and made the first official landing 
at Sea-Tac Airport. By 1948, Northwest Orient and Western Airlines offered regular scheduled 
commercial passenger service through a temporary administration facility. In 1949, the Port dedicated a 
permanent administration terminal at the airport signaling Seattle's bid for dominance in the Pacific 
Northwest as a major international and domestic air travel center. At the same time, the Airport was re- 
named the Seattle-Tacoma International Airport. The new administration buildiig withstood an 
earthquake three months before its dedication on July 9,1949. 
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As early as June, 1956, the Port of Seattle began preparing for the jet age by extending the main runway. ( 
During the 1960s and 1970s. extensive additions and improvements were made to the passenger terminal 
to accommodate increased passengers levels and improve service. From 1967 to 1973, Sea-Tac Airport 
underwent notable change with the completion of the second parallel runway, north and south satellite 
t e n d s ,  passenger subway, the north airport access freeway, and an eight story parking garage. During 
this time, the Airport roadways were separated into upper and lower levels for departing and arriving 
passengers. 

In 1976, the Port of Seattle and King County adopted the Sea-Tac Communities Plan to guide 
development of the Airport and surrounding unincorporated King County residential and commercial 
neighborhoods. The plan included the first major off-airport land acquisition program in the United 
States designed to reduce the impact of jet aircraft noise on the surrounding community. The plan was 
updated in 1985, including the adoption by the Port of a Noise Remedy Program. This program included 
a $140 million allocation to expand airport land acquisition, noise insulation of homes, and provided 
homeselling assistance to those individuals most affected by aircraft noise. 

During the early 1980s. the Port's economic development efforts focused on international service and 
marindair interfaces. In 1983, "Sea-Air" cargo service s t a d  - when Asian cargo transported by ship 
through the Port of Seattle's marine terminals was then flown to Europe from Sea-Tac Airport. The Port 
hosted the first international familiarization tours to introduce key members of the Japanese travel 
industry and Japanese journalists to many of the Region's tourist attractions. In addition, Japanese- 
language tourism information booths were opened to aid Japanese travelers. By 1984.26 carriers s e ~ e d  
Sea-Tac Airport, an increase from 12 carriers prior to airline industry deregulation in 1979. 

3. AIRPORT PLANNING AND DEVELOPMENT 

In 1984, the Port began what has become a si&cant period of airport plamiig activity. To help guide 
the planning . the Port directed that the underlying premise for the activity was that the "...primruy role of 
the Airport is to serve the traveling public and to promote trade by accommodating the air transportation 
needs of the region." The Sea-Tac Airport Master Plan update was completed in 1985 and many of the 
plan's fec~mmendations were implemented through the 1980s and early 1990s. In 1989, the Port 
Commission adopted a missions and goals statement drafted in partnership with customers, labor unions, 
government officials, and community and business groups. The statement r e a m  the Port's primary 
mission continues to emphasize its role as, "...a leader in providing services and facilities to 
accommodate the transportation of cargo and passengers by air, water and land, to provide a home for the 
fishing industry; and to foster the economic vitality and a quality of life for King County citizens." The 
missions and goals statement serves as a guide for Port policy, plan, service, and facilities development. 

(1) Sea-Tac Aimort Planninf 

The Port completed the Comprehensive Planning Review & Airspace Update Study in the mid- 
1980s. The purpose of the Study was to assess the validity of previous plans developed for Sea-Tac 
Airport in light of air travel growth and other changing conditions at the Airport. A major finding of 
the study identified that previous plans had not indicated a need for new runway capacity, although 
the review demonstrated that the existing mway  system would not be capable of serving the 
increased airport demand past the year 2000. 

This Planning Review & Airspace Update was followed in 1989 by an Airport Capacity 
Enhancement Study initiated by the Federal Aviation Administration (FAA). The purpose of this 
effort was to address aircraft delay conditions. The FAA's Study found that in 1989 with 335,259 
operations, 48,000 hours of aircraft delay were incurred, while determining that when aircraft 
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operations reach 390,000 annually, delay would reach 168,000 hours. This delay was estimated to 
cost sireraft operators $69 million annually. 

The three year study effort identified the primary cause of delay to be poor weather conditions that 
reduces operational capacity from 98 to 55 operations per hour. It was also determined that the 
reduction in capacity is dinctly related to the close spacing between the existing two parallel 
runways which cannot support poor weather operations. The Study also examined the impact of 
numc&us capacity improi&nti and identifiedZl possible actions & having the potential m&s of 
reducine delavs and incrcasine ca~acitv. Other delav reduction methods h~lemented at Sea-Tac are 

" A .  

descr ik  in dhapter 11 Alternatives. 

(2) Central Pueet Sound Regional Ailport Planning 

The Regional Airport System Plan (RASP) was initiated in the late 1980's as part of the Central 
Puget Sound regional transportation planning process. The RASP is an element of the Metropolitan 
Transportation Plan. The study was sponsored by the Puget Sound Council of Governments (now the 
Puget Sound Regional Council or PSRC). This plan evaluated of the Region's airport system, 
including Sea-Tac International Airport. The RASP concluded that the existing two nmways at Sea- 
Tac would not be adequate to meet regional air travel needs beyond the year 2000. This conclusion 
confirmed the 1988 fmdings of the comprehensive Plannimg Review & Airspace Update. 

As a result of the comprehensive Planning Review & Airspace Update, Airport Capacity 
Enhancement Study, and RASP, the Port of Seattle and the PSRC entered into an interlocal 
agreement to cqxmsor  a process to identify a long-term solution to the Puget Sound Region's air 
transportation needs. A 39 member blue-ribbon panel, known as the Puget Sound Air Transportation 
Committee (PSATC) conducted the three year effort known as the Flight Plan Study. The purpose of 
this s t dy  was to "...develop a regional airport system, that would meet the aeronautical needs of the 
region to the year 2020 and beyond." This effort found that passenger demand would reach 45 
million annual passengers by the year 2020 (a 168 percent increase over 1988 levels). Based on the 
study findings which examined ways to accommodate demand, the Flight Plan Study recommended a 
multiple airport system that included a new runway at Sea-Tac Airport as the preferred alternative. 
Two supplemental airports were recommended: Paine Fieid in Snohomish County (located north of 
the Airport), and another airport to be located somewhere in Pierce County (south of King County). 

An environmental impact statement @IS) was prepared to assess the Flight Plan Study and 
recommendations. The EIS was completed in accordance with the Washington State Environmental 
Policy Act (SEPA) requirements. Following publication of the Flight Plan EIS and related materials. 
the PSRC and Port chose to narrow the focus of additional studies and environmental review to 
development of a new runway and associated facilities at Sea-Tac Airport. The Flight Plan EIS and 
related materials are listed and described in later in this appendix. 

In November 1992, based on the Flight Plan Study and EIS, the Port of Seattle passed Port 
Resolution (No. 3125) mandating: 

"SECTION 1: (a) ... the Port of Scattle adopts the portions of the PSATC (Puget Sound Air 
Transportation Committee) ncommcndations, dated June 17, 1992, that directly pertain to adding a 
dependent nmway at Sea-Tac International Auport to improve the all-weather capacity and safety of 
the airfield. In addition, the Port of Seattle Commission calls for the mainder of the regional 
solution to inch& a nconsideration of a fast rail system linking Portland, OR and Vancouver, B.C. 
airports and central business districts togethcr with the diversion of all cargo only carrim to an 
alternative airport site as well as the multiple airport system recommended by the PSATC." 

Also in response to the Flight Plan Study HS, and other studies, the PSRC General Assembly 
adopted Resolution No. A-93-03 in April 1993 to amend the RASP. The PSRC resolution states: 
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" ... 'Ihat the region should pursue vigorously, as the preferred alternative, a major supplemental 
airport and a third runway at Sea-Tac. 

The major supplemental airport should be located in the four-county area within a reasonable 
travel time from signifcant markets in the region. 
The third runway shall be authorized by April 1, 1996: 
Unless shown through an environmental assessment, which will include financial and market 
feasibiity studies, that a supplemental site is feasible and can eliminate the need for the third 
runway; and 
After demand management and system management programs are pursued and achieved or 
determined not to be feasible, based on independent evaluation; and 
When noise reduction performance objectives arc scheduled, pursued and achieved based on 
independent evaluation and based on measurement of real noise impacts. 
The Regional Council requests consideration by the Federal Aviation Administration of 
modifying the Four-Post Plan to reduce noise impacts, and the related impacts on regional 
military air traffic. 
Evaluation of the major supplemental airport shall be accomplished in cooperation with the state 
of Washington. 
P r d  immediately to conduct sitespecific studies, including an environmental impact 
statement on a Sea-Tac third runway. 
Eliminate small supplemental airports, including Paine Field, as a prefemd alternative." 

Copies of these resolutions are located in Appendix A. 

To implement the recommendations of the Flight Plan, the PSRC passed Resolution A-93-03. The 
PSRC undertook a study of the feasibility of a major supplemental airport - known as the Major 
Supplemental Airport WSA) study and the Port proceeded to conduct an update of the Airport 
Master Plan, including an environmental impact statement on a thud runway at Sea-Tac. The PSRC 
MSA was envisioned to be conducted in two phases: MSA Phase I-identify feasible sites and MSA 
Phase &prepare a site plan for the feasible sites. 

MSA Phase I consisted of an exhaustive examination of potential new airport sites. This included 
review of 14 operating airports and five geographic subareas. These subareas included: 

ArlingtonlStanwood Area (Snohomish County) 
Enumclaw/Buckley Area (KingJPierce Counties) 
Fort LewislSpanaway Area (Pierce County) 
Olympia/Black Lake Area (Thurston County) 
Napavine Prairie Area (Lewis County). 

The evaluation process narrowed the list of prospective sites to three locations: Arlington and 
Marysville located in Snohomish County and Tanwax Lake in Pierce County. 

The PSRC Executive Board reviewed the study findings and concluded that these and the other sites 
were not acceptable for locating a major supplemental airport within the four county Region. They 
also concluded that the addition of a third &-weather runway at Sea-Tac would provide adequate 
capacity for the region through the year 2030. 

The Executive Board determined not to proceed with the MSA Phase I1 site planning process and 
passed Resolution EB-94-01: This resolution states: 

"...Whereas, the Executive Board concludes that there are no feasible sites for a major supplemental 
airport within the fourcounty region and that continued examination of any local site will prolong 
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community anxiety while eroding the credibility of regional governance; and.... Now, therefore be it 
resolved, that the Executive Board further clarifies that the Resolution A-93-03: Implementation 
Sbvps adopted bythe ExecntiPc hart+ allow the Exaurive Board to determine wfiaha the Regional 
Council should go forward with additional supplemental airport studies and pursuant to that 
authority, the Executive Board determines that further studies should not be undertaken." 

This resolution ended the feasibility study process. 

(3) Washineton State Air Tramrtation Poliev Pfanning 

The State involvement in aviation planning is established in legislative statutes. Primary State 
intenst is found in the transportation and environmental statutes. The Washington State Department 
of Transportation guides development of the State Transportation Policy Plan and MultiModal 
Transportation Plan, while the Washington State Environmental Policy Act (SEPA) guides 
environmental evolution. In addition, the Legislature has established commissions to study and make 
recommendations regarding various transportation modes. S i  1989, the Legislature has created 
the Rail Development Commission and Air Transportation Commission. Both commissions have 
completed their assignments and are no longer in operation. 

In 1990, the Washington State Legislature created the Air Transportation Commission (AIRTRAC) 
to recommend statewide air transportation policies. The Commission's mandate was to : 

"...recommend ways to promote a statewide multi-modal transportation system that includes 
air, stimulate economic development through air transportation, mitigate negative impacts of 
aviation activities on communities, and to advance the State's competitive position in national 
and intanational trade through air transportation." 

The Commission's recommendations noted that Sea-Tac Airport is approaching its airfield capacity 
and found the demand forecasts developed for the Flight Plan Project to be valid. The recommended 
policies called for: 

"...ensuring that existing capacity is preserved and that new capacity needs arc addressad; 
pursuing modal alternatives and demand management; reducing future noise impacts and 
ensuring mitigation of noise impacts; improving the performance of the air transportation 
infmmcme to support economic development goals; and improving surface access to 
airports." 

LI. FLIGHT PLAN WUDY 

As is described in Chapters I "FJackground" and I1 "I'rojcct Purpose and Need and Alternatives for 
Satisfying the Needs", a number of studies were conducted recently concerning identifying sites for a 
possible new airport to serve air travel needs of the Puget Sound Region. The following resources were 
developed by the Flight Plan and Major Supplemental Airport Study efforts: 

Phase I Forecasts, Flight Plan Study, Pumt Sound Repion. Julv 1990: This study found that if 
current trends continue, activity at Seattle Tacoma International Airport would exceed capacity by 
the year 2000. The main factors for this facility saturation are passenger growth and increased 
aircraft operations due to the region's economic and population growth. Passenger growth was 
forecast to increase from 14,500,000 in 1988, to 25,400,000 in 2000, to 34 million in 2010, to 45 
million by 2MO. Total airport operations in 1988 were 316,000 and were estimated to grow to 
427,000 in U)OO, to and to reach 575,000 by the year 2020. With increased operations, aircraft 
delays would be anywhere from 10 minutes to an hour with poor weather conditions. 
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Phase II: Develooment o f  Alternufives Final Re~ort:  Flight Plan Studv. Pueet Sound Air ( 
Trans~ortation Committee. June 1991: Phase I1 forecast a more conservative growth rate for aircraft 
operations over the Phase I effort. The forecast was changed slightly downward: the year 2000 with 
411,000 operations, and the year 2020 with 524,000 operations. The changes reflected a more 
reasonable forecast of operations in the largest regional markets served by Sea-Tac. In Phase II it is 
also recommended that passenger growth be reevaluated during Phase 111. 

Phase II Develooment ofAlternatives. Amendk Flieht Plan Study, Puget Sound Air Transportation 
Committee. June 1991: This appendix to the preceding report contains several summaries concerning 
airport search areas, the evaluation of existing airports, and hypothetical noise contour maps. It also 
contains a review of land use plans, and airspace analysis, and aircraft delay analysis. 

Draft Final Report and Technical Amendices (Including Draft Pro~rammatic Environmental Im~act  
Swementl. Flinht Plan Project. Pueet Sound Air Trans~ortation Committee. January 1992: This 
study summarizes the efforts associated with Phase III of the Flight Plan. The revised passenger 
forecast found that in the year 2000, 25.4 million passengers would occur. Saturation of Sea-Tac 
would begin when aircraft operations reach 380,000 per year (estimated to be 2000). Delays were 
found to in- dramatically during bad weather. This study also identified and present the 
environmental impacts of regional solutions. 

Final Environmental Impact Statement. Flipht Plun Studv. Pueet Sound Redonal Council and Port of 
Seattle. October 1992: The Environmental Impact Statement is divided into four major 
sections. These are: the Summary and Decision context; the Problem Statement: Air Capacity Issues, 
System-level Alternatives; and Affected Environment, Significant Impacts and Mitigation. This 
FJ3S also encompasses the three main options related to improvements at Sea-Tac: broad system 
management, dependent third runway, and a remote airport. 

These resources are available at the following locations: 

Puget Sound Regional Council, Information Center, 216 - 1st Avenue South, Seattle 

Federal Aviation Administration. Airports District Office, 1601 L i d  Avenue, Renton 

The PSRC's Flight Plan Project was a system-level study of commercial air transportation altematives 
jointly sponsored by the PSRC, the Port of Seattle, and the FAA. The Puget Sound Air Transportation 
Committee (PSATC) was established by the three sponsoring agencies and directed to oversee the 
project. Phase I of the Flight Plan Project developed preliminary forecasts of air transportation demand 
through the year 2020. Phase I did not include any site level analysis of alternate airport sites. Phase I1 
of the Flight Plan Project consisted of preliminary screening of alternatives. The methodology involved 
forecast adjustments, identifiiation of system alternatives, and evaluation of system altematives based on 
their technical feasibility, their ability to meet the standards of PSATC's "Vision: Air Transportation 
2020," and public involvement.1' Public involvement consisted of stakeholder participation on the 
PSATC, open comment periods at PSATC meetings, and public hearings on system altematives. Nine 
system alternatives were explored, including: 

no action; 
limited short-term capital projects and policies to be implemented at Seattle-Tacoma International 
Airport (Sea-Tac) before 2000, 
expansion of Sea-Tac; 
closure of Sea-Tac and development of a replacement airport; 

1' See Puget Sound Regional Council and Port of Seattle's June, 1991 Phase 11: Devebpmenf ofAl tendws for additional 
information about methodology. 
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the establishment of a multiple airport system involving Sea-Tac and one or more smaller 
supplemental airports; 
the development of a single remote airport to be functionally linked to Sea-Tac; 
the use of demand nliinagement; 
the use of new technologies; 
and the development of a high speed ground transportation system. 

The nine system alternatives identified in Phase Il of the Flight Plan Project were screened for 
feasibility. Since the availabiity of sites for each system alternative was critical to feasib'ity, the 
feasibility assessment identified specific sites for potential supplemental airports. Both existing airport 
sites and potential new airports were identified. Existing airport sites considered are listed below.7 

Arlington Municipal Airport 
Bellingham International 
~reme&n National 
Moses Lake Airport (Grant Co.) 
Paine Field ISno. Co. h r t )  . - 
Renton ~ & c i ~ a l  Airport 
SkagitIBayview Airport 

Auburn Municipal Airport 
Boeing Field (King Co. Airport) 
McChord Air Force Base 
Olympia Airport 
Port Angeles Apt. (Fairchild Int.) 
Seattle-Tacoma Int. Airport 
Tacoma Narrows Airport 

Several of these existing airports were eliminated from the technical analysis due to size constraints, 
topography, or urban development (Auburn, Port Angeles, Renton, and Tacoma.) The feasibility 
assessment also involved a preliminary search for new airport sites. The analysis did not identify 
specific sites, but general areas where a new airport could be located. The effort identified five "search 
areas," including: 

ArlingtonlStanwood Area (Snohomish County) 
Enumclaw/Buckley Area (Kinglpierce Counties) 
Fort Lewidspanaway Area (Pierce County) 
Olympiaflslack Lake Area (Iltunton County) 
Napavine Prairie Area (Lewis County).% 

The various system alternatives were evaluated based on a series of criteria These included (1) airspace 
and the presence of conflicts with other airports or teriain; (2) capacity; (3) ground access for residents of 
the Puget Sound region; (3) investment requirements; (4) economic impact on the region; and (5) 
implementation feasibility. The screening process resulted in a recommendation for a multiple airport 
system as the preferred alternative. The study recommended the expansion of Sea-Tac and the 
development of one supplementary airport with one or two runways. The study cited the following as 
potential supplementary airportsr 

Existing Airoorts 
Arlington 
McChord Air Force Base 
Paine Field 

potential New Amorts 
ArlingtonlStanwood 
Fort LewisISpanaway 
Olympialslack Lake 

Other system alternatives recommended for further study included the closure of Sea-Tac and 
construction of a replacement airport; the use of Boeing Field as a close-in remote airport; and continued 

Pug& Sound Regional Council and Port of Seatlle (1992) Pugrr Sound Air Tmporta~ioon Cammiltce. The Flight Plan 
Project. Drq? Final Repor# and Technical Appmdices. p. 20. 

9 Ibid., p. 20. 
&' Bid., p. 22. 
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use of Sea-Tac in conjunction with demand management techniques, new technology, and alternate modes 
of transportation. The remaining system altematives were not recommended. 

Phase m 
Phase 111 of the Flight Plan Project consisted of a technicaYoperational, economic/financial, institutional, 
and environmental analysis of the alternatives recommended for further study.p The methodology 
consisted of refhement of system alternatives, evaluation of system alternatives based on a series of 
criteria, and public hearings on draft recommendations and a Draft higammatic EIS. With regard to 
the multiple airport system, several scenarios were evaluated, based upon whether Sea-Tac would have 
two or three runways and whether the supplemental airport would have one or two runways. The 
feasibility of a three-airport system was also evaluated, with one supplemental airport to the north and 
another to the south, both of which would serve regional markets. The analysis included detailed site 
layouts for each of the supplemental airport sites under consideration. The following sites and 
configurations were assessed.@ 

Existing Arlington Airport with runway extension 
Arlington Airport with a new runway 
Existing Paine Field 
Paine Field with a new runway 
Existing McChord AFB used jointly with military 
McChord AFB with a new runway used jointly with military 
Fort LewislSpanaway with one runway (including use of land east of Fort Lewis) 
Fort Lewis site with two runways (including land east of Fort Lewis) 
Olympialslack Lake site with one m w a y  
Olympial'lack Lake site with two runways 

A total of thirty-three options for five system alternatives were evaluated. These system alternatives and 
site specific options are outlined in Table B-I. Twenty-eight of the options pertain to the two or three 
airport multiple airport system alternatives. Other system alternatives in the evaluation included Sea-Tac 
options, the development of a replacement airport, and a Do-Nothing option. 

The various options were evaluated based on the following considerations: operationaUtechnical, 
economidflnancial, institutional, and environmental. Operational and technical factors included runway 
capacity, airspace, and accessibility. Economic and financial considerations included capital costs, 
aircraft delay costs, funding, and economic impacts. Institutional considerations related to socio-political 
factors and the use of existing or new legislation to implement the recommendations. Finally, the 
environmental assessment considered noise impacts, air quality, wetlands impacts, and salmon stream 
impacts. It is important to note that while these assessments did involve site level data, the intent of the 
study was the evaluate system level  alternatives, each of which included a number of site level options. 
Given this purpose, data collected at the site level was aggregated for each of the system level 
alternatives.ll 

Following the technical analysis, the PSATC developed a programmatic, non-project EIS. The EIS was 
directed toward system alternatives and deferred evaluation of specific sites to later work. The analyses, 

3 Detailed information about each of the analyses is available in working papers of the Flight Plan Project: Working Paper #7, 
Airspace, Capacity, and Delay; Working Paper #9, AecessibililyIInteraction with Other Modes; Working Paper #l  1, Capital 
Costs and Funding; Working Paper #8, Economic Benefits and Strategic Economic Issues; Working Paper #12A, Noise 
Assessment Study; Working Paper #12B, Air Quality Assessment; and Working Paper #12C, Wetlands Impacts and Salmon 
Stream Impacts. 

6' Ibid., p. 26. 
1' Puget Sound Regional Council and Port of Seattle (1992) Puget Sound Air Transportaiion Committee. The Flight Plan 

Project Dmfr Final Report and Technical Appendices.. p. 3 1 .  
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public hearings, and Draft Programmatic EIS led to the PSATC's June, 1992 recommendation to PSRC 
and the Port of Seattle to develop a multiple airport system involving an expanded Sea-Tac and two 
supplemental airports. The PSRC received PSATC's recommendations but, based on other 
considerations, chose to endorse a third nmway at Sea-Tac and a single, larger, supplemental airport as 
its preferred alternative. l%is decision and the Feasibility Study of a New Major Supplernmtal Airport 
(MSA Study) that resulted are discussed in the scction to follow. 

m. M N O R  SUPPLEMENTAL AIRPORT STTJDY 

The Puget Sound Regional Council's (PSRC) Feasibility Study of a New Major Supplemental Airport 
(MSA Study) is one of several study efforts that resulted from the outcome of the PSATC's 1991 Flight 
Plan Project. As discussed above, the PSATC iden*ed the need for two small, supplemental airports 
and a t h i i  runway at Sea-Tac International Airport (Sea-Tac) as the preferred alternative for meeting the 
region's future commercial air transportation demands. After considering this recommendation, the 
PSRC adopted Resoiution A-93-03 on April 29. 1993. endorsing a third runway at Sea-Tac and a single, 
larger supplemental airport. The resolution directed the Port of Seattle to study the addition of a third or 
new nmway at Sea-Tac, and directed the PSRC staff to initiate the MSA Study. The MSA Study was to 
address the environmental, market, and economic factors relating to the feasibility of a major 
supplemental airport, building upon the work completed during the development of the 1991 Flight Plan 
Project. While the MSA Study did address specific sites, it was intended to be a feasibility analysis, not 
a site selection process. 

The MSA Study commenced in 1994 with the establishment of the MSA Working Group, composed of 
representatives from the counties, the FAA, the Port of Seattle, the PSRC, professional associations, 
community interest groups, and other public and private entities. Phase One of the MSA Study consisted 
of site identification, development of site evaluation criteria, site evaluations, public and policy review of 
sites, and decision framework on acceptable s i t e d  Public involvement included stakeholder 
participation on the MSA Working Group, open meetings, the distribution of a public review information 
packet, public hearings, and a 24-hour hotline for questions and comments related to the supplemental 
airport site search. 

p Sa PSRC's Working Paper I:  Site ~ f f e m i n g  Criteria, Working Paper 2, and Working Paper 3: PrelLninrvy Airport Site 
Evaluntion S w ~ u u y  for mare information concaning methodology. 
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Table B-1 

System Alternatives and Site-Specific 0 tions 
Considered in Phase III of the Fhght ~ l a n h ~ e c t  

SYSTEM ~LTERNATIVE 

Sea-Tac Solutions 

Multiple Airport System 
with Two Airports 

Multiple Airport System with 
Three Airports 

Replacement Airport 

Do Nothing 

1 I Sea-Tac without commuter runway 
2 I Sea-Tac with commuter runway 
3 I Option 1 & Arlington 1 RW 

30 1 Option 14 & 0Gmpia51ack Lake 1 RW 
3 1 1 Central Pierce wI3 RW 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

w o n  1 & paine-1 RW 
Option 1 & McChord 1 RW 
Option 1 and Central Pierce (Ft. Lewis) 1 RW 
Option 1 & OlympialBlack lake 1 RW 
Option 1 & Arlington 2 RW 
Option 1 & Paine 2 RW 
Option 1 & McChord 2 RW 
Option 1 and Central Pierce (Ft. Lewis) 2 RW 
Option 1 & OlympialBlack Lake 2 RW 
Sea-Tac w/ Dependent RW & Arlington 1 RW 
Sea-Tac wl Dependent RW & Paine 1 RW 
Sea-Tac w/ Dependent RW & McChord 1 RW 
Sea-Tac w/ Dependent RW and Central Pierce 1 RW 
Sea-Tac w/ Dependent RW & OlylBlack Lake 1 RW 
Sea-Tac w/ Dependent RW & Arlington 2 RW 
Sea-Tac w/ Dependent RW & Paine 2 RW 
Sea-Tac w/ Dependent RW & McChord 2 RW 
Sea-Tac wl Dependent RW and Central Pierce 2 RW 
Sea-Tac wl Dependent RW & OlyiBlack Lake 2 RW 
Option 1 & Arlington 1 RW & C. Pierce 1 RW 
Option 1 & Paine 1 RW & C. Pierce 1 RW 
Option 1 & Arlington 1 RW & Oly/Bk Lake 1 RW 
Option 1 & Paine 1 RW & 01yiBk Lake 1 RW 
Option 13 & Central Pierce 1 RW 
Option 14 & Central Pierce 1 RW 
Option 13 & Olympia5lack Lake 1 RW 
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32 
33 
34 

Olympia~Black Lake wl3 RW 
Fort Lewis wI3 RW 
Option 1 & Demand Management 
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With regard to site identification, the MSA Study considered a broader range of alternatives than the 
previous Flight Plan Project. Forty sites, listed below, were subject to initial site screening. Some of 

- these were existing airports, while others were potential sites for the development of a new airpott. 

Samish Bay 
Skagit Regional Bay Airport 
Stanwood/Conway 
Arlington Ahport 
Marysville West 
Marysville East 
First Air Airport 
Campbell Airfield 
Harvey Field 
Bothell 
Martha Lake Airport 
Duvall 
Redmond 
Boeing Field 
Renton (Boeing) Airport 
Port Orchard Airport 
Lake Sawyer 
Enumclaw 
Auburn Municipal Airport 

Lake Tapps 
Buckley 
Thun Field 
Shady Acres Airport 
Spanaway 
Bremerton National Airport 
Gia Harbor 
~ a i o m a  Narrows Air 
Mcchord AEB 
Fort Lewis Gray Field 
Kapowsin Airport 

Harts Lake 
Tanwax Lake 
Vashon Island 
L=Y 
Olympia Airport 
Tenalquot 
Sunnydale 

The initial screening criteria included the ability to accommodate a supplemental airport with a footprint 
of 2,140 acres; a maximum slope difference of 2% from one side of the site to the other; and the absence 
of physical obstructions such as hills, cliffs, or bodies of water.9 Of the forty sites that underwent 
preliminary screening, fifteen were eliminated from further evaluation because they did not satisfy these 
requirements. Twenty-five sites were carried through to the next level of assessment. Again, some of the 
sites were existing airports, while others were potential sites for a new airport. These twenty-five sites 
are identified below: 

Sarnish Bay 
Stanwood 
Marysville West 
BothelMklill Creek 
Redrnond 
Gig H h r  
Lake Tapps 
Mcchord 
MY 
Spanaway 
Harts Lake 
Olympia 
Sunnydale 

Mount Vernon 
Arlington 
Marysville East 
Duvall 
Lake Sawyer 
Enumclaw 
Buckley 
Thun 
Fort Lewis 
Frederickson 
Tanwax Lake 
Tenalquot 

The next level of screening involved evaluation based on eight criteria: (1) market analysis; (2) 
instrument approach capability; (3) local airspace; (4) construction cost; (5) expansion potential; (6) 
noise impact; (7) predominant land cover; and (8) natural environment. Six of the twenty-five sites were 
eliminated from this stage of the analysis because they were located outside the four county jurisdiction 
of PSRC: Samish Bay, Mt. Vernon, Lacey, Olympia, Tenalquot, and Sunnydale. 

hgct Sound Regional Council. Major Supplemental Airpon Fcaribiliiry Study. Working Paper Three: Preliminary Airporl 
Site Evaluation Summary. p. 1. 
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Based on the evaluation of the remaining nineteen locations, a number of sites were eliminated from (\ 
further consideration. Lake Tapps, Buckley, and Thun Field were eliminated due to instrument approach 
capability. Fort Lewis, Harts Lake, and Spanaway were removed due to airspace considerations. Finally, 
Gig Harbor was dropped due to construction costs. 

Following this phase of the evaluation process, twelve sites remained as possible locations for a 
supplementary airport. Two of these were existing airports, whiie ten were sites for potential new 
airports: 

Existing Airports 
Arlington 
McChord AFB 

Potential New Airports 
BothelVMill Creek . Duvall 
Enumclaw 
Frederickson 
Lake Sawyer 
Marysville East 
Ivkysville West 
Redmond 
Stanwood 
Tanwax Lake 

The MSA Study's Working Paper Three, Preliminary Airport Site Evaluation Summary, provides an 
overview of PSRC's evaluation process, summary data for each of the twelve sites, and detailed data 
about each component of the analysis. An appendix to the working paper offers the FAA's perspective 
on airspace acceptability of the sites under consideration. The following site level summaties are drawn 
from PSRC's Working Paper Three and its appendices. 

( 
\ 

Working papers and other documents from the MSA are available through the Puget Sound Regional 
Council. 

Arlington 

Evaluation Summa# 

23 hget Sound Regional Council (1994) Public Review Pucket: Ma~or Supplemental Airpon Feasibiliry Sndjr Phase One -- 
Preliminary Site Screening Evoluarion. 

U' Pacentage of hget Sound population 10 minutes closer to the site than to Sea-Tac. 

Site Area Access Analysi&' 
Instnunent Approach Capability 
Airspace Acceptability 
Construction Cost 
Expansion Potential 

Noise Impact 
Site Impacts: People, Schools, Hospitals on Site 
Natural Environment Impacts 
Acres of Wetlands 
Miles of Habitat Streams 
Acres of Priority Habitat, Listed Species 

16% of the Puget Sound Population 
Poor: East Horizontal Surface Violated by  300' 
Fair: Some Conflicts with Paine Field 
4% 
Excellent: Up to 14,000'for each runway, up to 
6,000' nuaway separation 
700 People in 65 Ldn Contour 
1,800 People on Site 

45 
2.3 
124 
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PSRC Findings: 
"The Arlington site is located at the existing Arlington Municipal Airport. Use of the existing airport. 
relatively good access to 1-5, and the generally flat nature of the site combine to make this the least 
expensive airport to construct. Arlington is also located in an area that provides excellent expansion 
potential, allowing for both a 14,000 foot runway and 6000 foot separation between runways. 
Preliminary evaluation of local airspace indicates that the Arlington site has good potential. The 
Arlington site ... has limitations in access potential."u 

FAA Findings: 
The FAA's airspace evaluation indicated that Arlington had the potential to affect Whidbey. It is also 
possible that there would be an impact on Paine Field and Sea-Tac traffic. The FAA noted that trafF1c 
departing to the south and intending to proceed south might have to reverse course to the north until it is 
above Sea-Tac trafFic. Fiily, the terrain to the east of Arlington could prove to be a diffxculty for the 
airport's traffic pattern&' 

McChord 

Evaluation Summa@ 

Site Area Access ~nalysislY I 22% of the hget S o d  Population 
-- ~~ I 

Instrument Approach Capability 1 Excellent 
Airspace Acceptability I Poor: Conflicts with Gray -eld, Ft. Lewis I 

PSRC Findings: 
'911is site is located in such a way as to use the existing McChord Air Force Base runway as the western 
of the two runways required for a Major Supplemental Airpoa. McChord has "Excellent" instrument 
approach capability and the second lowest construction cost increase due mostly to the presence of an 
existing runway that could be utilized. The proximity to Fort Lewis causes local airspace concerns due 
to both Gray Field and the Fort Lewis Military Operational Area. McChord has good access potential 
with approximately 22% of the Puget Sound population 10 minutes closer than to Sea-Tac. The location 
of McChord relative to the Tacoma population would impact approximately 10,200 people withii the 
Ldn contour, and almost 5,600 people on the airport site itself."J@ 

Construction Cost 
Expansion Potential 
Noise Impact 
Site Impacts: Pwple, Schools, Hospitals on Site 
Natural Environment Impacts 
Acres of Wetlands 
Miles of Fish Habitat Streams 
Acres of Priority Habitat, Listed Species 

F'uget Sound Regional Council. Major Supplemental Airport Fenribilify Study. Working Paper Three: Prel imi~ry Airport 
Site Evaluation S w .  p.12. 
w e t  Sound Regional Council. Major Supplsnnual Airport Feasibility Study. Working Paper Three: Prelinrinary Airport 
Site Evaluation S m m m y .  Appendix A: FAA Airspace Evaluon'on Comnts .  

M' Puget Sound Regional Coullcil(1994) Public Review Packet: Major S~(ppIementalAirpon Feasibility Study Phase One -- 
Pnlimbwy Site Screening Evaluation. 
Percmtage of Puget Sound population 10 minutes closer to the site than to Sea-Tac. 

.!@ Ibid.. p.14-15. 

MOA 
0% 
Poor: Only Expansion is to the South 
4,600 Pwple in 65 Ldn Contour 
5,600 People, 1 School on Site 

166 
4.1 
196 
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FAA Findings: 
According to the FAA, the McChord site does have potential airspace conflicts with Fort Lewis and 
possibly Sea-Tac. Further analysis would be required to determine how much additional capacity 
McChord could pr0vide.n' 

POTENTIAL NEW AIRPORT SITES 

BothelVMill Creek 

Evaluation Summa# 

PSRC Findings: 
"The BothelVMill Creek site is located north of Bothell and immediately west of Mill Creek. This 

Site Area Access Analysi&' 
Instrument Approach Capability 
Airspace Acceptability 

Construction Cost 
Expansion Potential 
Noise Impact 
Site Impacts: People, Schools, Hospitals on Site 
Natural Environment Impacts 
Acres of Wetlands 
Miles of Fish Habitat Streams 
Acres of Priority Habitat, Listed Species 

- -- - - - - -- - - 

location is within the site search area that produced the highest market pbtential values of all the site \ 

search areas evaluated. This site is ten minutes closer than Sea-Tac to 31% of the Puget Sound 
population. This airport site is in the second most populated area studied, with more than 3,400 people 
currently living on the airport site alone. Other negatives of this site include "poor" instrument approach, 
local airspace acceptability, and expansion potential. Preliminary environmental analysis of the 
BotheIl/Mill Creek site indicate the site apparently contains no fuh habitat streams but contains a 
reported state 'candidate' wildlife species."~' 

31% of the Puget Sound Population 
Poor: East Horizontal Surface Violated by 100' 
Poor: Conflicts with Paine Field, Some Conflicts 
with Sea-Tac 
+lo% 
Poor: East Runway May Be Expanded to 12,000' 
2,800 People, 3 Schools in 65 Ldn Contour 
3,400 People on Site, 2 Schools on Site 

92 
None 
170 Acres, 1 Listed Species 

FAA Findings: 
The FAA confirmed PSRC's observation that airspace acceptability was a problem for this site, 
identifying conflicts with Sea-Tac, Paine Field, and the presence of high terrain east of the site. 2' 

- - 

u' hget  Sound Regional Council. Major Supplementnl Airport Feasibility Study. Wonking Paper Three: Preliminary Airpon 
Site Evolrcation Swnmary. Appendix A: FAA Airspace Evaluation Comments. 
hget  Sound Regional Council (1994) Public Review Packet: Major Supplemental Airport Feasibility Shdy Phase One -- 
Preliminary Site Screening Evaluation. 

de' Percentage of Puget Sound population 10 minutes closer to the site than to Sea-Tac. 
2i? hget Sound Regional Council. Major Supplemental Airpon Feasibility Study. Working Paper Three: Preliminary Airport 

Sire Evoluarion Swnmary . p. 13. 
2' hget Sound Regional Council. Major Supplemenfa1 Aitport Feasibilify Study. Working Paper Three: Preliminary Airpon 

Site Evaluation Summary. Appendix A: FAA Airspace Evnlunrton Comments. 
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Evaluation Summa$' 

PSRC Findings: 
' m e  hvall site is located Northwest of Duvall on a ridge above the Snoqualmie River valley. The 
Duvall site, like the BothelyMill Creek site, is located in a site search area with good access potential 
indicating 29% of the Puget Sound population is 10 minutes closer to this site than to Sea-Tac. The 
Duvall site does not impact as many people with only 900 people living on the site. Preliminary 
evaluation of the local airspace indicates the site would have only small potential for interfering with 
existing airports. Location on a ridge prohibits any expansion potential and increases construction costs 
significantly due to the amount of earthwork, rockwork, and access improvements which would be 
required. Duvall is potentially the most expensive site to construct indicating an approximately 20% 
increase in base construction costs.'*' 

Site Area Access Analysi* 
hstrument Approach Capability 
Airspace Acceptability 
Construction Cost 
Expansion Potential 
Noise Impact 
Site Impacts: People, Schools, Hospitals on Site 
Natural Environment Impacts 
Acres of Wetlands 
Miles of Fish Habitat Streams 
Acres of Priority Habitaf Listed Species 

FAA Findings: 
In contrast to PSRC's evaluation of local airspace at Duvall, the FAA held that the location was 
impractical from an airspace perspective, given conflicts with Paine Field and Sea-Tac, as well as the 
presence of high terrain east of the sitepi 

29% of the Puget Sound Population 
Fair: Area H i s ,  No Surface Violations 
Good: Access to Site Restricted by Mountains 
+20% 
None 
400 People in 65 Ldn Contour 
900 Pwple on Site 

104 
0.2 
121 

22 Puget Sound Regional Council (1994) Public Review Packet: Major Supplemental Airport Fnrribiliiry Study Phase One -- 
Preliminary Site Screening Evaluation. 

22 Percentage of Pugd Sound population 10 minutes closa to the site than to Sea-Tac. 
Puget Sound Regional Council. Major Supp~ementnl Airport Fea'biliiy Study. Working Paper Three: Preliminary Airport 
Site Evaluarion Slcmnurry ., p. 13. 

29 Puget Sound Regional CounciL Major Supplemental Airpon Feasibility Study. Working Paper Three: Preliminary Airport 
Site Evaluation Summary. AppMdir A: FAA Airspace Evalucuion Commmts. 
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Enumclaw 

PSRC Findings: 
The Enumclaw site is located just east of Enumclaw and southeast of Auburn. This site has 'Good' 
expansion potential and relatively small noise impacts. The instrument approach and local airspace 
concerns are both 'Fair.' This site would have a 10% construction cost increase due almost entirely to 
the need to upgrade access for almost 17 miles. The site contains no identified fish habitat streams."al 

Site Area Access Analysis22' 
Instrument Approach Capab'ity 
Airspace Acceptability 
Construction Cost 
Expansion Potential 
Noise Impact 
Site Impacts: People, Schools. Hospitals on Site 
Natural Environment Impacts 
Acres of Wetlands 
Miles of Fish Habitat Streams 
Acres of Priority Habitat, Listed Species 

FAA Findings: 
The FAA had serious concerns about the airspace acceptability of this site, citing conflicts with Sea-Tac 
and high terrain.2' 

10% of the F'uget Sound Population 
Fair Mountains to the South and East 
Fair Access Limited by Mountains 
+lo% 
Good: Can be Expanded to North, West, and East 
300 People in 65 Ldn Contour 
900 People, 1 School on Site 

83 
None 
92 

Evaluation Summa+ 

Puget Sound Regional Council (1994) Public Review Packet: Major Supplemental Airpon Feasibility Study Phase One -- 
Preliminary Site Screening Evaluation. 

21, Pucentage of Puget Sound population 10 minutes closer to the site than to Sea-Tac. 
Z' Ibid., p. 14. 

Puget Sound Regional Council. Major Suppkmental Airport Feasibilify Study. Working P a j w  Three: Preliminary Airport 
Site Ewlucuion Summary. Appendir A: FAA Airspace Evaluarion Conunents. 

X!' Puget Sound Regional Council (1994) Public Review Packet: Major Supplemental Airpon Fcasibiliry Study Phase One -- 
Preliminary Site Screening Evaluation. 

11' Percentage of Puget Sound population 10 minutes closer to the site than to Sea-Tac. 

I Site Area Access Analysisll' 
Instnunent Approach Capability 
Airspace Acceptabiity 
Construction Cost 
Expansion Potential 
Noise Impact 
Site Impacts: Pwple, Schools, Hospitals on Site 
Natural Environment Impacts 
Acres of Wetlands 
Miles of Fish Habitat Streams 
Acres of Priority Habitat, Listed Species 
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18% of the Puget Sound Population 
Poor: East Horizontal Surface Violated by 125' 
Poor: Conflicts with Sea-Tac and McChord 
+5% 
Good: Expandable North, East, and West 
600 People, 2 Schools in 65 Ldn Contour 
2,300 People, 2 Schools on Site 

29 
None 
33 
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PSRC Findings: 
'This site is located southeast of Spanaway adjacent to State Highway 7. The Frederickson site has good 
expansionpotential and only a 5% increase aver base oonstruction costs. The access potential is also 
relatively good with 18% of the Puget Sound population 10 minutes closer to the site than to Sea-Tac. 
The local airspace acceptability is 'Poor' due to signir~cant interference potential with both Sea-Tac and 
McChord. The site contains no fish habitat streams and is the lowest of all sites for acres of potential 
priority habitats and wetlands."=/ 

FAA Findings: 
The FAA concumd with PSRC that the Frederickson site had airspace acceptability problems. FAA 
noted conflict with Sea-Tac, McChord, the Fort Lewis Restricted Area, Mt. Rainier, and possibly the 
Kapowsin jump area.3' 

Evaluation Summa* 

PSRC Findings: 
"The Lake Sawyer site is located immediately west of Lake Sawyer near Black Diamond. This site 
provides some expansion potential and has good airspace acceptability. Mountains to the north, east, and 
south do not intrude into the minimum instrument approach slope, but are large enough to be of concern. 
This site ranks the lowest in access potential with only 5% of the Puget Sound population 10 minutes 
closer to this site than to Sea-Tac. Construction costs at this site are increased by the presence of two 
power limes that would need to be relocated, poor access, and significant earthwork requirements. The 
site contains a relatively low number of wetland acres, but is among the sites with the most miles of fish 
habitat streams.'%/ 

Site Area Access AnalysiS 
Instrument Approach Capability 
Airspace Acceptability 
Construction Cost 
Expansion Potential 

Noise Impact 
Site Impacts: People, Schools, Hospitals on Site 
Nahlral Environment Impacts 
Acres of Wetlands 
Miles of Fish Habitat Streams 
A m c  nf Prinrifv Hahitat 1 . ic td  Snecicc 

9 Puga Sotmd R e g i d  Council. Major Supplemntal Airport Feasibility Study. Working Paper Three: PreIiminary Airport 
Site Evaluation Swnmary . p. 14. 

5% of the Puget Sound Population 
Fair Mountains North and South 
Good: Access to Area Restricted by Mountains 
+lo% 
Fair: Can Extend Runways to 12,000'. Increase 
Separation to 5,000' 
800 People and 1 School in 65 Ldn Contour 
1,800 People on Site. 1 School on Site 

39 
4.2 
179 

33 Pug& Sound ~egional &I. Major Supplenunto1 Airport F-bility Study. Working Paper Three: Preliminary Ahport 
Site Evaluarion SIRWMIY. Appendix A: FAA Ainpace Evaluarion Comments. 

39  Puget Sound Regional Council (1994) Public Review Packet: Major Suppkmntal Airpon Feasibilify Study Phase One -- 
Preliminary Site Screening Evaluation. 

35' Percmtap of Puga Sound -on 10 minutes closer to the site than &I Sea-Tac. 
3@ Pugct Sound Regional Council. Major Supplrmrntol Airport Fem'bility Shdy. Working Paper Three: Preliminary Airport 

Site Evoluarion Summary, p. 14. 
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FAA Findings: 
PSRC and the FAA had different perspectives on the airspace acceptability of this site. The FAA had 
serious concerns about Lake Sawyer's airspace acceptability, citing conflicts with Sea-Tac and high 
terrain.37 

Marysville East 

Evaluation S e  

Site Area Access Analysi* 
Instrument Approach Capability 
Airspace Acceptability 
Construction Cost 
Ex~ansion Potential 

16% of the Puget Sound Population 
Fair: High Hills to North and East 
Fair Conflicts with Arlington and Paine Field 
+5% 
Fair Runways Can Be Extended to South, 

Noise Impact 
Site Impacts: People, Schools, Hospitals on Site 

PSRC Findings: 
T h e  Marysville East site is located east of Marysville and due north of Lake Stevens. The Marysville 
East site is unique to this study as it has no significantly positive points and no s ign i f i t ly  negative 
mints. This location has relatively minor construction cost increases due mostly to the need to construct 

Separation u p  to 6,000' 
300 People in 65 Ldn Contour 
700 People on Site 

N- Environment Impacts 
Acres of Wetlands 
Miles of Fish Habitat Streams 
Acres of Priority Habitat, Listed Species 

Bdditional roadway capacity fr& the site to 1-5. Some expansion potential-exits to allow increased 
runway separation, however, little room exists to lengthen runways due to the presence of mountains to 
the north which also limit the instrument approach capability of the site. Again, this site has limited 
access potential with ... 16% of the Puget Sound population 10 minutes closer to the site than to Sea-Tac. 
The site has a relatively high number of wetlands acres and potential priority habitats."al 

185 
0.1 
310 

FAA Findings: 
The FAA indicated that the Marysville East site would have some impact on Whidbey, Paine Field, and 
Sea-Tac. Its airspace conditions are similar to those of Arlington.al 

u1 w e t  Sound Regional Council. Major Supplemental Airport Feasibility Study. Working Paper Three: Preliminary Airport 
Site Evaluation Sununary. Appendir A: FAA Airspace Evaluation Comments. 
Puget Sou Regional Council (1994) Public Review Packet: Major Supplemental Airport Feasibility Study Phase One -- 
Preh imuy  Site Screening Evaluation. 

2% Percentage of hget Sound population 10 minutes closer to the site than to Sea-Tac. 
32 Puget Sound Regional Council. Major Supplemental Airpon Feasibility Study. Working Paper Three: Preliminary Airport 

Site Evaluation Sununary , p. 13. 
4' Puget Sound Regional Council. Major Supplemental Airpon Feasibihy Study. Working Paper Three: Preliminary Airport 

Site Evaluation Summary. Appendix A: FAA Airspace Evalvahbn Comments. 
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M a w d l e  West 

Evaluation Summa+ 

FAA Findings: 
The F A A  also recognized potential airspace difficulties at the Marysville West site, noting potential 
conflict with Whidbey and Paine Fie1d.G' 

Site Area Access Analysi&' 
Instrument Approach Capab'ity 
Airspace Acceptability 

Construction Cost 
Expansion Potential 
Noise Impact 
Site Impacts: People, Schools, Hospitals on Site 
Natural Environment Impacts 
Acres of Wetlands 
Miles of Fish Habitat Streams 
Acres of Priority Habitat, Listed Species 

42' Puget Sound Regional Council (1994) Public Review Packet: Major Supplunmurl Airport Feasibility Shufy Phase One - 
Preliminary Site Screening Evaluation. 

43' Percentage of Puget Sound population 10 minutes closer to the site than to Sea-Tac. 
H' Puget Sound Regional Council. Major Stqplementaf Airport Feasibiliry Study. Working Paper Three: Preliminmy Airport 

Site Evaluation Summary, p. 12. 
Puget Sound Regional Council. Major Supp[muntol Airport Feasibility Study. Working Paper Thnc: Preliminary Airport 
Site Evaluation Summary. Apparrfix A: FAA Airspace Evaluation Comments. 

16% of the Puget Sound Population 
Poor: West Horizontal Surface Violated by 400' 
Fair: Conflicts with Arlington Municipal and 
Paine Field 
+5% 
None 
800 People, 2 schools in 65 Ldn Contour 
800 People on Site 

75 
6.2 
232 

-- 
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PSRC Findings: 
'The Marysville West site is located just North and to the West of Marysville on the Tulalip Indian 
Reservation. The pre l i i a ry  local airspace valuation indicates potential conflicts with Paine Field and 
Arlington Municipal. The proximity of Arlington Municipal would require the hansfer of Arlington 
General Aviation operations to this site. The presence of hills immediately West of this site and the town 
of MarysviUe immediately Fast, limit the instrument approach capability and prohibit any potential 
expansion of this site. The access potential of the site is [limited, similar to Arlington and Stanwood]. 
The site is among the sites with the most miles of fish habitat."@' 
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Redmond 

Evaluation Swnmar)e6/ 

Site Area Access Analysi@ 1 29% of the Puget Sound Population 
Instrument Approach Capability 1 Fair: Mountains and Radio Towers to South and 

1 West 
Airspace Acceptability I Good: No Apparent Conflicts, Mountains Restrict 

PSRC Findings: 
'The Redmond site is located on the plateau east of Redmond. This site is within the same site search 
area as Duvall and has a good access potential. The Redmond site ranks as 'Good' in local airspace 
acceptability and has approximately 1,000 people on the site which is relatively low. As with Duvall, the 
expansion potential of this site is limited by the Snoqualmie River valley and the surrounding 
topography. Construction wsts of this site would be relatively high due to access, drainage concerns, 
and earthwork. Mountains to the east and south of this site do not intrude on the minimum instrument 
approach slopes, but are significant enough to be of concern during inclement weather. The site 
apparently contains the highest number of wetland and potential priority habitat acres of all sites."al 

Construction Cost 
Expansion Potential 
Noise Impact 
Site Impacts: People, Schools, Hospitals on Site 
Natural Environment Impacts 
Acres of Wetlands 
Miles of Fish Habitat Streams 
Acres of Prioritv Hahitat. Listed Snecies 

FAA Findings: 
As in the case of Duvall, the PSRC and the FAA came to diierent conclusions regarding local airspace at 
this site. The PSRC concluded that Redmond had "Good" airspace acceptability, as mentioned above, 
while the FAA deemed the site "impractical" given conflicts with Sea-Tac and Paine Field, as well as the 
presence of high terrain to the east. 

+lo% 
Poor: Can Extend East Runway North to 12,000' 
500 People in 65 Ldn Contour 
1,000 People on Site 

187 
1 
335 

* hget Sound Regional Council (1994) Public Review Packet: Major Supplemental Airport Feasibiliry Shuly Phase One -- 
Preliminary Site Screening Evaluation. 

42' k n t a g e  of &get Sound population 10 minutes closer to the site than to Sea-Tac. * hget Sound Regional Council. Major Supjhwnfnl  Airport Feasibility Srudy. Working Paper Three: Preliminary Airport 
Site Evaluation Summnry . p. 14. 
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Stanwood 

Evaluation Summa@ 
pp~~ 

Site Area Access Analysi@ 
Instrument Approach Capabiity 

I 16% of the Puget Sound Population 
I Poor: NE Horizontal Surface Violated by 350-750' 

Airspace ~cce--ility I Poor: Conflicts with NAS Whidbey, Bayview I 

FAA Findings: 
FAA's evaluation of local airspace indicated that Stanwood could have a serious impact on NAS 
Whidbey operations, and some conflict with Bellingham and Canadii air traffic.2' 

Construction Cost 
Expansion Potential 
Noise Impact 
Site Impacts: People, Schools, Hospitals on Site 
Natural Environment Impacts 
Acres of Wetlands 
M i  of Fish Habitat Streams 
Acres of Priority Habitat, Listed Species 

49 hget Sound Regional Council (1994) Public RM~CW Packet: Major S u p p l e d  Airport Fwibiliry Study Phase One -- 
Preliminary Site Screening Evaluation. 

a Pacentage of hgd Sound population 10 minutes closer to the site than to b T a c .  
a' hget Sound Regional Council. Major Supplemental Airport Feasibility Study. Working Paper Three: Preliminmp Airport 

Site Evaluation S u n v ~ l y .  p. 12. 
52' hget Sound Regional Council. Major Supplemental Airport Feasibility Study. Workin# Paper Three: PreIiminary Airport 

Site Evaluation Swnmary. Appendix A: FAA Airspace Evaluation CommEnLS. 

Airport 
+5% 
Good: Only Limit to Expansion is 1-5 to the East 
100 People in 65 Ldn Contour 
500 People on Site 

182 
4.5 
233 Acres, 1 Listed Species 
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PSRC Findings: 
''The Stanwood site is located on the Northern border of Snohomish County adjacent to Interstate 5. This 
remote location results in several positive aspects to this site including low construction costs, good 
expansion potential, limited noise impact, and a mall number of people living on the site at this time. 
The remote location does, however, significantly lower the access potential of the site with only 16% of 
the Puget Sound population more than 10 minutes closer to this site than Sea-Tac. Mountains to the east 
and Whidbey Island Naval Station to the Northwest limit the viability of this site by both instrument 
approach and airspace concerns. Preliminary environmental analysis of the Stanwood site indicate that it 
has among the highest numbers of wetland acres, miles of fish habitat streams, and potential priority 
habitats. lhese is a state and federal 'threatened' species reported on the site."al 
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Tanwax Lake 

Evaluation Swnmafl 

Site Area Access Analysi@ 17% of the Puget Sound Population 
Instrument Approach Capability Fair: Mountains to South and West 
Airspace Acceptability Fair: Conflict with McChord AFB 
construction Cost 1 +lo% 
Exvansion Potential 1 Good: No Site Limitations, Mountains Limit 

Natural Environment Impacts 
Acres of Wetlands 78 
Miles of Fish Habitat Streams None 
Acres of Priority Habitat, Listed Species 77 

PSRC Findings: 
"This site is located south of Spanaway, northwest of the junction of State Route 702 and State Route 7.' 
The access rmtential is similar to Frederickson with a value of 17%. This site impacts the fewest people 
with only &proximately 300 people within the Ldn contour. The base construction cost w d d  idcreke 
by approximately 10% due entirely to the remote location and the need to construct new access. 
Preliminary local airspace evaluation indicates some potential for interference with McChord and Sea- 
Tac. The site contains no fish habitat streams."~' 

FAA Findings: 
FAA concurred that Tanwax Lake had a potential airspace conflict with Sea-Tac and McChord, as well 
as the Fort Lewis Restricted Area, Mt. Rainier, and possibly the Kapowsin jump area.%' 

On July 29,1994 the Working Group characterized six sites as favorable and six as less favorable. These 
are identified below. 

Favorable Sites 
Arlington 
Marysville East 
Duvalt 
Redmond 
McChord 
Tanwax Lake 

Less Favorable Sites 
Stanwood 
Marysville West 
Bothell/MiU Creek 
Lake Sawyer 
Enurnclaw 
Frederickson 

Puget Sound Regional Council (1994) Public Review Packet: Major Supplemenial Airport Feasibility Study Phase One -- 
Preliminary Sire Screening Evaluation. 

S' Percentage of Puget Sound population 10 minutes closer to the site than to Sea-Tac. 
Pugu Sound Regional Council. Major Supplemental Airpon Feasibility Study. Working Paper Three; Preliminary Airport 
Site Evolvarion Summary, p. 15. 

56, Puget Sound Regional Cwncil. Major Supplunrntal Airport Feczsibility Study. Working Paper Three: Preliminary Airport 
Site Evaluation Summary. Appendix A: FAA Airs- Evahation Commcntc. 
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1 CONCLUSIONS 

The recommendations of the Working Group were presented to the PSRC Policy Board, that determined 
only three sites be forwarded to the PSRC's Executive Board These sites included: 

The Executive Board, in response to the evaluation process, policy alternatives, and public opposition. 
issued Resolution EB-94-01 on October 27, 1994, concluding there were no feasible sites for a major 
supplemental airport in the Central Puget Sound Region and directed the PSRC staff to discontinue 
further study. Consequently, the PSRC did not proceed with the Phase Two, MSA Study, which would 
have involved detailed planning and assessment of the identified sites. 

Working papers from the MSA are available throughout the Puget Sound Regional Council. 

N. RAIL PLANNING 

The following summarizes the efforts that have been conducted to evaluate alternative use of rail to 
satisfy tfMsportation demands in Washington State. 

1. Intercity Rail Passenger Program 

This program was established by the State in 1990 with the authorization of $41 million in funds to 
conduct passenger rail studies and provide for improved conventional rail passenger services. The 
studies included an evaluation of true high speed rail service (speeds above 150 mph) in the 1-5 
conidor between Portland, Oregon and Vancouver, British Columbia and a possible link to eastern 
Washington. A second study was authorized, called the "Gap Study,"Z1 to evaluate train service 
between Portland, Oregon and Vancouver, British Columbia utilizing new tram technology that can 
achieve speeds between 79 mph and 150 mph. Rogram funding for new conventional services has 
supported improving rail station facilities, additional train frequency, safety improvements, and re- 
establishment of service to Vancouver. B. C. 

2. High Speed Ground Transportation, Train Speeds Above 150 mph 

Between 1991 and 1992, the WSDOT and the High Speed Ground Transportation Steering 
Committee completed a comprehensive feasibility assessment of high speed rail service. This 
assessment was undertaken because of the growing congestion levels within the state's main highway 
travel corridors and air transportation system. The High Speed Ground Transportation Study 
( H S G W  focused on economic, environmental, and institutional issues. Selection of an advanced 
train technology was not a focus of the study, although such technologies were reviewed by the 
Steering Committee. 

3' Stamvia% Rail Passenger Progmm, Passenger Tmin Speed Incnarcs & Madmwns Higher then 79 MPH. Working Paper 
Number 1 through 3, Washington Statc Deptment of TmspoMtion, Wilbur Smith Associates, 1992. These studies are 
incorporated by reference and are available mtough WsDOT. 
High Speed Growul Tramportarion Srudy, Washington State Dcpamnent of Transpor*ltion, Gannett Fleming, Inc., 1992. 
' h i s  study is incorporated by refaem and is available through the WsDOT. 
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The Steering Committee identified several study fmdings of importance to Sea-Tac Airport, 
including: 

( 

Existing air and highway modes are facing growing congestion; 

HSGT must be integrated with other transportation modes, including transit; 

The NorthSouth (N-S) corridor between Everett, WA and Portland, OR offers the best near-term 
opportunity for HSGT; 

The East-West comdor between Seattle and Spokane offers the best long-term opportunity to 
utilize the speed advantages of new technology; 

Ridership potential exists in the N-S corridor for true high speed service, based on travel surveys, 
general travel demand model, and socio-economic market data; 

The 334 mile N-S comdor is estimated to cost between $9.03 and $11.95 billion, while the 256 
mile East-West conidor is estimated to cost between $5.5 and $7.3 billion; and 

Most ridership came from attracting travelers who would otherwise travel by auto or bus. 

Cost estimates were based upon a high speed comdor located east of the 1-5 corridor and entering 
Central Puget Sound east of Lake Washington and the city of Bellevue. Estimates would be higher if 
rights-of-way and supporting facilities would traverse the urbanized core of the region. 

The committee identified seven conclusions affecting airports and intermodal connections: 

HSGT does not obviate the need for continued improvements and expansion of the airport 
system; 

HSGT has the potential for reducing short-haul air commuter trips, but the greatest impacts are 
beyond the current year 2020 planning horizon; 

HSGT will not have a significant impact on out-of-state air travel in the foreseeable future; 

Speed, travel time, and topography present serious concerns about the ability of the Moses Lake 
Airport connection to serve out-of-state passenger travel to and from Central Puget Sound; 

Implementation of a regional multiple airpoa system in the N-S corridor could impact HSGT 
ridership raising operational issues for future study; 

HSGT planning should examine the need to serve any supplemental airport; and 

HSGT is currently not envisioned to serve the existing regional airport facility. 

Two general study conclusions were drawn by the Oversight Committee: 

The development of a competitive thud mode of intercity travel is a must if the economic growth 
and quality of life in the state are to be maintained and 

Implementation of such a system will require a long lead time to develop and fund. 

A phased approach to implementation was recommended to occur between 1993 and the 2020. This 
approach is to include further study of the HSGT oppodt ies ,  a coordinated planning approach 
with Oregon and British Columbia, improvements to existing rail rights-of-way for existing rail 
service, introduction of new higher speed conventional technologies to improve existing train speeds, 
cooperative work arrangements  with^ the railroads to improve freight and passenger movements, and 
designation of the Northwest Rail Comdor as a federal high speed rail demonstration area. 

Appendix B 
Stu$es of Alternatives 



Sea-Tctc Airpart Master Plan Update Final EIS 

3. "Gap Study", Train Speeds Between 79 rnph and 150 mph 

'Ibis study was authorized to evaluate train operations, track conditions, and ridership potential in the 
N-S comdor for trains operating at speeds of 79 mph and 150 mph. The study was completed in 
conjunction with the BurIington Northern Railroad, Amtrak, and the Departments of Transportation 
for Washington and Oregon. 

The study defined the engineering standards for higher speed rail service within the N-S comdor. It 
also described the potential rolling stock that could be used with the existing track geometry and 
right-of-way. The analysis also provided for a segmcn-specific track speed evaluation to determine 
locations for improvements and ~gulatory changes. In addition, rights-of-way relocation was 
examined, such as the Tacoma Bypass and Nisqually connection, was examined in the urbanized 
areas. The Gap Study analysis determined that train speeds above 125 mph would require significant 
changes in track geometry and extensive new rights-of-way and should not be pursued as an 
alternative. Train service speed goals above 125 mph should be part of any future true high speed 
rail program. 

The introduction of higher speed train service on the existing mainline railroads will produce some 
inherent constraints due to the mix of freight and passenger service operations requirements. Freight 
trains operate at significantly slower speeds, with top speeds c m n t l y  at 60 rnph. Because freight 
trains are heavier than passenger trains, they place additional weight on the inside rail, creating 
significant wear and increased maintenance costs. The difference in train speeds also creates a 
greater need for track capacity and sidings than if all trains operated at approximately the same 
speed. In addition, the lack of existing parallel rail l i e s  in this comdor restricts the potential for 
transferring freight trains to other rail lines. The study concluded that little can be done to alter 
freight train schedules within current system capacity and regulatory limitations. 

Triptime calculations within the N-S comdor were based upon the industry train performance 
model. The schedule assumed a 2.5 hour average trip between Seattle and Portland and a trip of 
under 3.0 hours from Seattle to Vancouver, B.C., including time to clear U.S. and Canadian customs. 
The performance model indicated that nearly 68 percent or 126 miles of track of the N-S route would 
accommodate speeds in excess of 90 mph. Using diesel tilt train technology, this would permit a 
travel time of approximately 2 hours and 21 minutes. Based upon improved travel times and service 
frequency there was found to be a potential for higher rail ridership. This ridership would come 
primarily from highway diversions and pleasure travelers. These findings reflect the conclusions for 
true high speed service. 

The Seattle-Portland comdor would require an estimated investment of $356.6 million in right-of- 
way and facilities for higher speed service, including $119.4 million for third main line development. 
The Seattle-Vancouver segment would require an estimated $1 13.9 million for improvements. These 
costs are significantly less than the estimates for true high speed operations because extensive new 
rights-of-way, grade separation, and electrification are not required. 

4. Current Intercity Rail Passenger Program 

Current intercity rail passenger service is operated through the State of Washington by Amtrak. The 
Empii Builder, operates one train per day, providing service between Seattle and Spokane. The 
Coast Starlight and Mount Rainier trains operate one train each between Seattle and Portland daily. 
Three times per week the Pioneer runs between Portland and Seattle. Between April and September 
1994, an additional train demonstrating the new Talgo 200 train technology was added to the Seattle 
and Portland schedule. This Talgo Project is described below. 

Ridership on the existing service has held steady over the past several years. During the federal fiscal 
year of October 1992 to September 1993, over 569,200 boardings occurred in the Seattle to Portland 
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segment of the comdor. Seattle accounted for 258.911 hoardings, while Portland had 140,981 
boardings for the period. The corridor has been averaging over 500,000 boardings a year for the total 
period. 

The introduction of new service frequencies and equipment will provide additional opportunities for 
ridership growth. This growth will require the continued involvement of the State in providing 
additional support for rail service. Federal policy support for Amtrak service is stronger now than 
any time over the last 12 years, but financial constraints will hamper development of any new 
service. The present Amtrak two year budget authorization proposal contains less operating funds 
and is described as a "bare bones" budget for 1995. Amtrak's $400 million capital and $337 million 
operating budget requests are currently proposed to be funded at $32 million less than the requested 
amount. The $270 million budget request for improvements to the Northeast Conidor were 
eliminated from the budget proposal. 

The State determined that an incremental approach to improving rail service for intercity travel was 
appropriate and cost effective. WSDOT was directed by the Legislature to identify a passenger rail 
program, including funding requirements, that would fulf~ll the State's commitment to providing a 
reliable third mode of travel. To support this effort, $240 million was authorized to improve service 
speeds and frequency, re-establish service to Vancouver, B. C., improve safety, and introduce new 
technology to the corridor. Working cooperatively with Amtrak and the Burlington Northern, the 
State has proceeded with this program. 

WSDOT has identified a ten-year investment program for statewide rail passenger service. This 
program is being funded within the legislative biennial appropriations process and the six-year 
Transportation Commission funding plan. Total estimated cost for the program is $638.6 million. 

A long-term passenger rail program is being developed as an element of the Statewide Multi-Modal 
Transportation Plan. This element establishes passenger program service objectives and a 20 year 

( 
investment strategy. To implement this strategy, it is estimated that $802 million will be needed to 
meet intexity rail passenger service objectives for the period. The service objectives include: 
improvements to 14 intennodal facilities statewide, 7 daily round trips from Seattle to Vancouver, B. 
C., and 14 daily round trips between Seattle and Portland. 

5. Talgo 200 Demonstration Project 

As part of the State's program to improve intercity rail passenger service and provide for a viable 
third mode of travel in the N-S comdor, the WSDOT established a demonstration project to 
introduce new train technology. The Talgo 200 demonstration project added new train service to the 
Seattle-Portland conidor and provided for an evaluation of the state's role in sponsoring train service. 

The trainset is a passive tilt system that adjusts to maintain passenger comfort through curves at 
increased operating speeds of up to 125 mph. Because of track and speed limitations in the N-S 
corridor, the train did not operate above 79 mph. The trainset consist of two power cars, one dining 
car, one bistro car, and eight coach cars. Train capacity is 198 passengers and meets American with 
Disabiities Act standards. The Talgo schedule offered round trip daily service leaving Seattle at 
11:30 a.m. and arrived in Poxtland at 3:25 p.m. The northbound train departed Portland at 6:00 p.m. 
and arrived in Seattle at 955 p.m. Upon expiration of the lease, regular Amtrak equipment replaced 
the Talgo 200. 

The WSDOT leased a Spanish Pendular Talgo 200 trainset for operation between Seattle and 
Portland during a 6 month period in 1994 at a cost of $527,000.00. During the lease period, train 
revenues exceeded projected costs of $810,000 as ridership exceeded expectations. Over 33,000 
passengers traveled on the Talgo train during the four months, April to July 1994, period. The train 

( 
Appendix B - B-28 - 
Studies of Alternntives 



Sea-Tac Airport Master Plan Updaic Final EIS 

served the communities of Seattle, Tacoma, OlympiaILacey, Centralia, Kelso, Vancouver, and 
Portland. The 19&seat train operated at 82 and 72 per cent of capacity during April and May, 
respectively. The Talgo's weekend runs were nearly sold out, but the Monday. Tuesday, and 
Wednesday nms had available space. - 

Ridership is up for the whole Northwest comdor. The added frequency of the Talgo service 
increased overall comdor rail ridership. 
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V. MASTER PLAN UPDATE DOCUMENTS 

The following Master Plan Update reports were prepared by the Port of Seattle: 

1. Technical Report Number 1 F i  Work Scow 
2. Technical Report No. 2 Market Research Results 
3. Technical Report No. 3 Planning his to^ and Studv Relationships 
4. Technical Report No. 4 Facilities Inventory 
5. Technical Report No. 5 Preliminarv Forecast Reoort 
6. Technical Report No. 6 Airside O~tions Report 
7. Technical Report No. 7A Terminal Options Report 
8. Technical Report No. 7B Landside Options Re~ort 

All of these documents have been placed on file at the following locations: 

Port of Seattle, Project Office, Room MT 6434, Terminal Building Mezzanine Level, Sea-Tac Airport 
Puget Sound Regional Council, Information Center, 216-1st Avenue, Seattle 
Boulevard Park Library, 12015 Roseberg South, Seattle 
Burien Library, 14700-6th SW, Burien 
Des Moines Library, 2162Gllth South, Des Moines 
Federal Way Library, 34200-1st South, Federal Way 
Foster Library, 4205 South 142nd, Tukwila 
University of Washington, Suzallo Library, Government Publications, Seattle 
Valley View Library, 17850 Military Road South, SeaTac 
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