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Introduction and Summary

The Port of Seattle has a strategic plan for sustainable
growth at Seattle-Tacoma International Airport.

1.1 Background

In accordance with Federal Aviation Administration (FAA) Advisory Circular (AC) 150/5070-6B,
Airport Master Plans, and FAA Sustainability Guidance,” the Port of Seattle (the Port) has prepared a
Sustainable Airport Master Plan (SAMP) for Seattle-Tacoma International Airport

The Port of Seattle owns and operates Seattle-Tacoma International Airport (Sea-Tac), the 9th largest
airportin the U.S.in 2016, based on passengers. The staff in the Aviation Division is responsible for the
daily maintenance and operation of the Airport which is located approximately 12 miles south of
downtown Seattle on about 2,800 acres of Port-owned land within the City of SeaTac. The Port is
governed by five Commissioners who are elected at large by the voters of King County, serve four-year
terms, lead all inter-governmental functions, and oversee the Executive Director.

Currently Sea-Tac serves commercial passengers, commuters, cargo, and general aviation operations,
with a small number of military operations. In 2016, approximately 45.7 million annual passengers
(MAP) arrived or departed from Sea-Tac Airport on 407,637 aircraft operations. The Airport also
accommodated 366,431 metric tons of cargo in 2016.

The Port had two main objectives for pursuing a sustainable airport master plan. The first was to
ensure that the Airport’s Master Plan and vision for the future would be done as sustainably as possible
and align the planning effort with the Commission’s goal for the organization to be the greenest, most
efficient Port in North America. The Port Commission set this goal as part of its Century Agenda that
was approved by the Commission in December 2012.** The second was to advance the sustainability
sector in relation to master planning by evaluating emerging trends in sustainability that could affect
long-term planning, and piloting or testing new approaches and strategies for integrating sustainability
into the Airport’s plan.

*http://www.faa.gov/airports/environmental/sustainability/
**Approved Minutes Commission Regular Meeting December 4, 2012. https://meetings.portseattle.org/
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This chapter is organized into the following sections:
1.1 Background
1.2 Strategic framework
1.3 FAA support
1.4 Defining sustainability

1.5 Applying FAA guidance

1.6 Integrating sustainability into screening alternatives

1.7 Baseline inventory

1.8 Sustainability initiatives, opportunities, and actions

1.9 Climate change research and Sea-Tac Airport facility risk

1.10  SAMP near-term projects/development recommendation
1.11  Sustainability implementation plan

1.12  Lessons learned from the SAMP process

This guidance and the resulting recommendations are not a replacement for formal environmental
review under the National Environmental Policy Act (NEPA) or Washington'’s State Environmental
Protection Act (SEPA).

1.2 Strategic Framework

In developing the overall framework for the sustainability aspect of the SAMP, the Port recognized early
on that it would have to consider strategies that are typically outside traditional master planning to
meet its ambitious sustainability goals. As master planning efforts must balance conflicting goals and
objectives, this is especially relevant for key sustainability categories such as energy and greenhouse
gas emissions. For example, if the Port is to meet its goal to double the number of international flights
and destinations and, at the same time, reduce greenhouse gases by 50%, it will have to consider a
broader range of options in addition to traditional capital development strategies in the SAMP.

This led to a conceptual SAMP framework that combines the traditional planning efforts of what we
build and where we build with sustainability-related concepts of how we build, and how we
manage/operate.

In a traditional master plan, the effort focuses on serving forecast demand with development that
achieves the highest operational performance at the lowest dollar and environmental cost.
Sustainability Management Plans (SMPs) address how an airport can manage and/or operate its
facilities in a sustainable fashion. The SAMP contains alternative development actions and initiatives,
opportunities, and actions that address where, what, and how the Port builds combined with how the
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Port manages and operates its Airport facilities. Collectively, these initiatives, opportunities, and
actions were identified as they will help to achieve the sustainability goals and objectives.

13 FAA Support

Given the broader and deeper analyses needed to complete this work, the Port was fortunate to have
additional financial support from the FAA. The Port received an FAA Airport Improvement Program
(AIP) grant that enabled it to conduct additional research, explore new approaches, and test design
strategies that expand on traditional master planning concepts. For example, the FAA funds allowed
the Port to extend planning estimates to include potential energy use in a new terminal facility, and
even compare the additional cost and environmental benefit from developing the facility with a range
of sustainability attributes. These types of exploratory tasks allowed the Port to extend typical
planning processes to examine if or how sustainability could be considered, and in some cases compare
the additional benefit to what is needed to meet its sustainability goals and objectives.

Several airports have included sustainability concepts in their master plans, but many efforts have
focused largely on expanding the environmental elements of sustainability. To align this effort with the
full definition of sustainability, the Port committed to applying all three sustainability elements:
financial, environmental, as well as social to the SAMP planning process.

Both the financial and environmental element align more readily with traditional master plans,
however, integrating the social element into Sea-Tac’s planning process presented more challenges and
uncertainties. Like many organizations, the Port’s social equity programs tend to focus on operational
programs such as contracting requirements to encourage small or women-owned business
participation, although recently, the Port has expanded its inclusion of social equity factors in its
decisions and programs. For the SAMP, the Port integrated social criteria into the planning process
where possible, while also recognizing that future operational and capital development strategies
would apply emerging and new social equity programs and initiatives.

As with any new and creative endeavor, the SAMP led to a number of challenges and questions
particularly in areas where the future is highly uncertain. For example, new technologies and business
models continue to emerge for several key areas of sustainability such as energy and transportation. In
these situations, the Port again developed specific analyses that are outside the typical master planning
process but that were designed to consider those uncertainties and recommend strategies to advance
sustainability goals.

As shown throughout this summary document, several aspects of this initiative were highly successful
in that they provide insight that planners could use to help Sea-Tac achieve the Port’s goals and
objectives. The FAA’s pilot initiative also demonstrates that planners will need to think broadly about
how their facilities connect with community-wide systems such as social programs, and roadway
systems and transit beyond traditional planning approaches.

Nevertheless, it is important to note that the FAA is not bound by the recommendations of this effort,
nor are they reliant upon the Port’s sustainability goals in terms of preparing impact/mitigation
statements as part of National Environmental Policy Act (NEPA) processes.
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1.4 Defining Sustainability

A key first step to integrating sustainability into the Port’s master planning process was to identify how
the Port defines sustainability, as well as any Port goals and objectives designed to create a more
sustainable Port of Seattle.

1.4.1 Brundtland Definition

“Sustainability” has many definitions, but generally has its origin in the 1987 United Nations
Commission on Environment and Development (known as the Brundtland Commission). The
Brundtland Commission suggested that development was acceptable and necessary, but that it must be
done in a sustainable manner. A plan or development is sustainable if it balances three - often
competing - elements: economic/financial, environmental, and social. Actions and development that
accomplishes this is known as meeting the “Triple Bottom Line”, illustrated on Figure 1-1.

Figure 1-1
The Triple Bottom Line: Economic Environmental, and Social
Seattle-Tacoma International Airport

Source: “Sustainable development,” Johann Dréo, Creative Commons, January, 2007.

1.4.2 FAA Sustainability Goals and Objectives

Because the Airport received a grant from the FAA to develop a SAMP, the FAA’s approach and
definition of sustainability and SAMP requirements influenced the process and integration of
sustainability into the master plan. The FAA defines as sustainable actions that:

Help maintain high, stable levels of economic growth
Reduce environmental impacts

Help achieve “social progress,” a broad set of actions that ensure organizational goals
are achieved in a way that's consistent with the needs and values of the local
community*

>ehttp://www.faa.gov/airports/environmentaI/sustainability/
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The FAA also provides guidance for airports preparing sustainable airport master plans, stating that
“Sustainability Master Plans (SAMPs) fully integrate sustainability into an airport's long-range planning
[and] use(s) baseline assessments of environmental resources and community outreach to identify
sustainability objectives that will reduce environmental impacts, realize economic benefits, and
improve community relations.”*

1.4.3 Port of Seattle Sustainability Goals and Objectives

The following paragraphs describe past strategic planning exercises and sustainability goals that were
used to establish updated sustainability goals and objectives for the SAMP.

Century Agenda. The Port has a strong history of developing its own goals and
objectives that form the basis of its sustainability programs and initiatives. The Port’s
drive to move beyond regulatory requirements and advance sustainability flows from
the Commission’s Century Agenda, which was established in 2011. The Century
Agenda includes all three aspects of sustainability and sets ambitious goals for
economic, environmental, and social programs at the Port. Table 1-1 lists the Port’s
Century Agenda Strategic Objectives.

Long Range Plan. The Port of Seattle uses a rolling 5-year Long Range Plan to focus
its efforts on job growth and strategic objectives established in the Century Agenda.
The Port recently developed additional goals in the Long Range Plan designed to
improve customer service, eliminate workforce injuries, increase diversity and
inclusion among Port staff, and foster employee development. As these goals are part
of the Port’s social sustainability efforts, they are included here for reference.

Table 1-2 lists the High-Performance Organization objectives in the Long-Range Plan.

Aviation Division 2015 Business Plan and 2018 Priorities. At the beginning of the
SAMP process, the Port was preparing its 2015 Aviation Division Business Plan. That
business plan included a number of objectives and initiatives that were captured in
the SAMP. In revising the SAMP documentation, as the Division’s 2018 Priorities were
prepared, those initiatives were also captured. Table 1-3 lists the 2018 Priorities
whereas the 2015 Business Plan is reflected in Chapter 2.

>€FAA, Airport Sustainability Master Plan, Memo from Elliot Black dated May 27, 2010 available at:
http://www.faa.gov/airports/environmental/sustainability/media/interim_guidance_sustainable_master_plan_pilot.pdf
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Table 1-1
Century Agenda Goals and Objectives
Seattle-Tacoma International Airport

e Position the Puget Sound region as a premier international logistics hub
- Triple Air Cargo Volume to 750,000 metric tons
e Advance this region as a leading tourism destination and business gateway
— Make Sea-Tac Airport the west coast “Gateway of Choice” for international travel
- Double the number of international flights and destinations
— Meet the Region’s Air Transportation Needs at Sea-Tac Airport for the next 25 years
e Use our influence as an institution to promote small business growth and workforce development
— Increase the portion of funds spend by Port with qualified small business
- Increase workforce training, job and business opportunities for local communities
e Be the greenest, and most energy efficient port in North
— Meet all increased energy needs through conservation and renewable sources
- Meet or exceed agency requirements for stormwater leaving Port-owned or operated facilities
— Reduce air pollutants and carbon emissions, specifically:
Scope 1&2 emissions, direct greenhouse gas emissions from Port owned or controlled sources:
0 15% below 2005 levels by 2020
0 50% below 2005 levels by 2030
0 Carbon neutral or carbon negative by 2050
Scope 3 emissions where the Port has influence over, not direct control:
0 50% below 2007 levels by 2030
0 80% below 2007 levels by 2050

Source: Port of Seattle: Century Agenda: http://www.portseattle.org/About/Commission/Pages/
Century-Agenda.aspx.

Strategy for a Sustainable Sea-Tac (called “S3”). In addition to these goals, the Aviation
Division developed its first Environmental Strategy Plan in 2009, a five-year plan that
sets out goals and initiatives for a variety of environmental categories. In 2014, the
Aviation Division developed the second phase of its environmental sustainability plan
with a renewed set of goals and objectives, entitled “Strategy for a Sustainable Sea-Tac
(S3)”

Because the Century Agenda environmental goals were crafted as the Port was
implementing the Environmental Strategy Plan, S3 adopts the Century Agenda goals
for those categories (e.g., air quality, climate, energy). The S3 goals for the remaining
environmental categories of water quality, water conservation, wildlife, waste, and
buildings/infrastructure are listed in Table 1-4. The S3 goals and objectives were
presented to Commission in February 2015.*

*Staff Briefing, Strategy for a Sustainable Sea-Tac (S3) Briefing Memorandum dated January 16, 2015.
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To develop specific SAMP objectives, the goals and objectives listed in all four tables
were evaluated for corresponding metrics that were then used to evaluate and
develop the sustainability portions of the SAMP. The Port derived specific metrics for
each of the goals and objectives to measure the impact of various SAMP alternatives
and strategies. These metrics are discussed in Section 1.7 of this chapter.

Table 1-2
Long Range Plan Goals and Objectives
High Performance Organization
Seattle-Tacoma International Airport

e Increase customer satisfaction
- Increase Customer Service
- Improve customer service between the Port’s departments/functions
— Improve Process efficiencies & effectiveness
e Eliminate Workforce Injuries
— Reduce occupational injury rate and severity rate
e Become a Model for Workplace Diversity and Inclusion (D&l)
- Increase management accountability of diversity & inclusion
- Increase the percentage of employees that agree that the Port of Seattle is committed to diversity and
inclusion
- Increase awareness internally and actively share D&I programs externally
e Foster Employee Development and Leverage Talent
- Develop a Strong Talent Pipeline
- Foster awareness of Port-wide talent

Source: Port of Seattle: Long Range Plan: http://www.portseattle.org/About/Pages/default.aspx.
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Table 1-3
Aviation Division 2018 Priorities
Seattle-Tacoma International Airport

INTERNAL FACING GOALS
1. Reduce the occupational injury rate (OIR) and days away severity rate by 15% and achieve an Airfield
Composite Safety Score of 29 by Q4.

2. Complete all projects from Security Master Plan by Q4.

3. Increase employee engagement in department selected area by 3%.
4. Implement two efficiencies or innovations in each department by Q4.
5. Complete asset management gap assessment by Q3.

EXTERNAL FACING GOALS

6. Achieve the Airport Concessions Disadvantaged Business Enterprise (ACDBE) goal of 22% share of total Airport
Dining & Retail program gross sales and a Disadvantaged Business Enterprise (DBE) goal of 8% share of total
Airport Improvement Project (AIP) funded construction contracts.

7. Maintain 4 of 6 of the Airport Service Quality (ASQ) Scores. Two remaining goals will be no lower than 90% of
year end 2017 by Q4.

8. Develop a sustainable aviation fuel (SAF) strategic plan by Q2 and work towards a partnership with major
airlines to advance the use of SAF; Sound insulate at least 20 single family homes by Q4; and assess potential
regional storm water solutions by Q4.

9. Surpass budgeted non-aeronautical net operating income of $126.86 Million and achieve Cost per
Enplanement (CPE) below budget of $11.35 by Q4.

10. Achieve all 2018 milestones for priority projects (Capital Projects & Planning) and Sustainable Airport Master
Plan (SAMP) environmental review by Q4.

Source: http://compass.portseattle.org/aviation/director/Pages/index.aspx.
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Table 1-4
Strategy for a Sustainable Sea-Tac Goals and Objectives
Seattle-Tacoma International Airport

Air Quality and Climate

- Reduce Airport-owned and controlled greenhouse gas emissions by 15% below 2005 levels by 2020
and 50% by 2035

- Reduce aircraft-related greenhouse gas emissions by 25% below 2005 levels by 2035

- Develop a risk analysis examining aspects of airport operations with the potential to be affected by a
changing climate (leading)

- Develop a strategic plan to mitigate the climate change risks

- Reduce air pollutant emissions by 50% from 2005 levels by 2037

Buildings and Infrastructure

- Seek LEED Silver for new construction, additions, and major renovations and minor renovations that
modify mechanical, electrical, and plumbing systems and encourage LEED certification for tenant
improvements

Energy

- Sea-Tac will meet all future growth in energy demand through the most practical and cost-effective
conservation measures and renewable energy

Fish & Wildlife Habitat

- Sea-Tac will protect, enhance, and steward fish and wildlife habitat while maintaining air
transportation safety

Noise

- Increase the number of noise compatible units within the noise remedy boundary to 95% through the
year 2030

- Implement noise abatement programs aimed at reducing noise at the aircraft source

Transportation

- Increase the percentage of passengers accessing the Airport via environmentally-preferred modes of
transportation from 60% in 2014 to 70% in 2020

Water Quality

- Contribute to the restoration of Puget Sound and local receiving waters by providing water quality
treatment, flow control, and using green stormwater infrastructure (where feasible) for Airport
industrial stormwater

Water Conservation

— Reduce projected water consumption by 4% in 2020 and 12% in 2030

Waste Management

— Divert 85% of construction waste by 2020; 90% by 2025 and reach zero waste by 2035.

- Divert 50% of terminal solid waste and 15% of airfield solid waste by 2020

Source:

Port of Seattle, Strategy for a Sustainable Sea-Tac, Commission Mtg, February 10, 2015.
http://www.portseattle.org/ABOUT/COMMISSION/MEETINGS/2015/2015_02_10_RM_7c_supp.pdf.
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1.5 Applying FAA Guidance

In 2010, FAA developed and issued guidance for airports that opt to include sustainability in their
master plans.* The Port followed this guidance throughout the development of the sustainability
component of the SAMP. FAA’s guidance states that sustainability contents and scope of the Sustainable
Master Plan or Sustainable Management Plan should include and/or address the following at a minimum:

Written Sustainability Policy or Mission Statement and a description of how it is
communicated to airport employees, tenants, and the community.

Define sustainability categories at the airport (e.g., socioeconomics, airport facilities
and procedures, and environmental resources (e.g., noise, water, air quality, etc.))

Conduct a baseline inventory or assessment of each defined sustainability category

For each sustainability category, establish measurable goals to minimize the impact
or consumption to reduce the airport’s overall environmental footprint.

Identify and describe a range of specific sustainability initiatives to help the airport
achieve each set goal. An example could be:

— Goal: To reduce energy consumption by 10% by 2012.

— Specific sustainable initiatives:

0 Implement a “turn off your light and computer” campaign to raise awareness about
unnecessary energy usage.

0 Clean or change furnace filters once a month during the heating season.
0 Use LED “exit” signs and other LED lighting in buildings.

0 Establish airside lighting controls and procedures to turn off or reduce the intensity of
airside lighting (runway, taxiway, apron lights, etc.) when not being used.

0 Install solar photovoltaic panels on buildings and/or at ground level.”
Public Participation and Community Outreach.

The Port’s approach to meeting FAA requirements for the Mission Statement, the Sustainability
Categories, and the Establishment of Measurable Goals and Objectives is described and summarized
below. The Port’s approach to developing the Baseline Inventory and the Sustainability Initiatives is
described in Sections 1.7 and 1.8 of this chapter, respectively.

*The guidance in this section is quoted directly from: Federal Aviation Administration. Memorandum to Regional Airports Divisions
Managers Re: NOTIFICATION: Airport Sustainable Master Plan Pilot Program. From: Elliott Black, Acting Director, Office of Airport
Planning and Programming. May 24, 2010. https://www.faa.gov/airports/environmental/sustainability/
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1.5.1 Port Mission Statement and Vision

As recommended by FAA guidance above, the Port established a Mission Statement and Vision for
overall Port facilities in the Century Agenda.* For Sea-Tac Airport, the mission of the Aviation Division
is “Connecting our region to the world through flight” and is included in the Port’s webpage as well as
in a variety of outreach publications and messaging.

1.5.2 Sustainability Categories/Focus Areas

As described above, the FAA’s guidance to airports recommends that airports identify categories or
areas within which the plan should focus. Since the Port had a well-established sustainability culture
before the SAMP was initiated, the focus areas were identified based on the categories used in the
Port’s goals and objectives.

In addition, the Port added five potential focus areas to the Social/Community Outreach element in an
effort to align the social sustainability element with the master planning process. As shown in Table 1-
2, the Port’s existing social programs focus largely on employee welfare, customer service, and
workplace diversity and inclusion. The Port opted to add social/community outreach categories such
as land use compatibility and public outreach, as these categories may be applied to the master
planning process to consider development options. The general focus areas are combined and listed in
Table 1-5 below.

Table 1-5
Port Sustainability Focus Areas
Seattle-Tacoma International Airport

Financial-Operational Environmental Social/Community Outreach

Air travel demand Air quality and climate Employee welfare and
Gateway of choice protection workforce development
Customer service Buildings and infrastructure Land use compatibility
Project affordability/cost center imbalances Energy Community benefits
Productivity of existing facilities Fish & wildlife Public outreach
Ground vehicle operational efficiency Noise Transparency
Aircraft optional efficiency Transportation
Satisfying cargo demand Water conservation
Renew aging landside infrastructure Water quality
Maximize efficient passenger and baggage Waste management

movement

Source: Port of Seattle, LeighFisher, Synergy Consultants, March 2018.

*http://www.portseattle.org/about/commission/pages/century-agenda.aspx.
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1.5.3 Goals and Objectives

As described earlier in this chapter, the Port has a long list of overall goals and related objectives. This
list was narrowed to include those goals and objectives that would pertain specifically to the SAMP
development concepts and analyses as described in Chapter 2 of this Technical Memorandum. This
includes tasks such as screening among the development concepts identified to create a vision for
future air travel at the Airport, as well as various operational needs related to the focus areas.

1.6 Integrating Sustainability into Screening Alternatives

As shown in Technical Memorandum No. 6 - Alternatives, the Port’s evaluation of the development
alternatives includes sustainability as part of the screening criteria used to select among multiple
concepts for the future layout of the Airport. The intent of this approach was to minimize the
environmental and social impacts of “what and where we build.”

In developing the alternatives, the Port considered almost a dozen different concepts for the layout of
the Airport. The Port screened these concepts according to key planning priorities such as taxiway
operations, passenger convenience, incremental expansion, constructability, flexibility to assign gates,
ease of adding international gates, and ability to add gates quickly. To include sustainability among the
priorities, the Port added the following five sustainability criteria:

Reduce taxi/idle/delay

Minimize impact on wetlands/creeks

Limit addition of impervious surfaces
Proximity to noise and light sensitive land uses
Consistency with zoning.

The addition of sustainability criteria had an influence on the outcome of the Airport layout screening
process, although most of the development concepts received almost identical scores for the
sustainability criteria. However, in applying the same criteria in screening the cargo layout concepts,
the sustainability criteria influenced the overall scoring, and the final alternative for cargo is the more
sustainable option.

1.7 Baseline Inventory

During the preparation of the SAMP, data were collected to identify the current performance of the
Airport, and recent past if available, relative to the focus areas. Those existing conditions are referred
to as the baseline, or in some cases reference year that corresponds to a goal/objective. Chapter 3 of
this Technical Memorandum identifies the baseline data and conditions.

This inventory enables the identification of the gaps discussed in Chapter 4 relative to achieving the
Port’s desired goals and objectives. The sole purpose of this gap analysis was to aid in determining the
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range of initiatives, opportunities, and actions (sustainability strategies) that the Port might consider

implementing. Table 1-6 lists the metrics where data collection was initiated and collected where

available.

1.7.1 Developing Financial and Operational Baselines

Baseline conditions were identified from existing Port reports. Some of the financial-operational

efficiency metrics do not have a direct baseline, as they are associated with a proposed development or

a project. Information between 2010 and 2016 is presented where available. The financial and

operational efficiency metrics are listed in Table 1-6.

Table 1-6
Sustainability Metrics

Seattle-Tacoma International Airport

Financial and Operational Efficiency

Airport Activity Metrics
« Isthe demand for 2034 served?

« Isthe demand in the near-term served?

. Total passengers

. Total Cargo

. Total Aircraft operations

. Total Operations using gates
. Nonstop Domestic Markets
. Nonstop international Cities

Financial Metrics

. Total capital expenditures

. Total revenue

. Total expenses

« Annual cost of maintenance

Facility Space and Condition Metrics

« Terminal (sf)

« Concession (sf)

. Gates

« Facilities meeting LEED

« Number of parking spaces
« Age of infrastructure

« Minimum connect time

. Average walking distance

« Average SSCP wait time

« Peak period SSCP wait time

Survey Metrics
. Customer survey/reactions

SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9

Facility Space and Condition Metrics (continued

. Average distance—curb to bag drop

. Average distance—centroid of garage to bag drop

. Last bag cutoff time

Operational Efficiency and Performance Metrics

« Runway crossings

« Incursions

. Delay (min)

. Average taxi time

. Volume/capacity relationship
. Level of service

. Walking distances

Derivative Metrics

. Cost per enplaned passenger

. Debt per enplaned passenger

. Revenue per square foot

. Concession space per passenger
« Turns per gate

. Passengers per gate

. Passengers/square foot

. Age relative to expected life

Project Metrics
. Project cost allocated to airline cost center
« Annual cost of maintenance



Table 1-6 (continued)
Sustainability Metrics
Seattle-Tacoma International Airport

Environmental

Air Quality and Climate

. Criteria Air Contaminant and Greenhouse Gas
Emissions (metric or short tons, as applicable)

. Dwell time, taxi time, delay (minutes)

. Roadway vehicle miles traveled (VMT)

« Complete climate change risk analysis

. Availability of strategic plan to address climate risks

Buildings and Infrastructure

« # of building with LEED certification

« Square feet of buildings with LEED silver or higher
certification

Energy

« Energy consumption (kWh, gallons, therms,
MMBTUs)

. Energy per passenger or square foot

Fish and Wildlife
« Acres of open space displaced
« Acres of protected habitat displaced

Noise
« Population within 65 DNL

. Proximity of noise sensitive facilities to new buildings

« Compliance with noise procedures

Transportation

Percentage of passengers accessing the Airport
under the various environmentally preferred
modes relative to total O&D passengers
Environmentally preferred modes: Daily parking,
taxi/TNC, door-to-door van, hotel/motel courtesy
vehicle, air porters, public transit, and
charter/other bus.

Annual greenhouse gas emissions from passenger
and employee transportation

Water Conservation

Potable water consumption in gallons per yr
Non-potable water reuse
Gallons of rainwater captured & reused per yr

Water Quality

Acres managed by LID

« Percent area runoff managed for flow control

Percent area runoff treated

Waste Management

Construction and Municipal Solid Waste
generated, diverted, and landfilled (tons)

Waste diversion rates

Kilograms of hazardous waste generated, rolling
180 days.

Social and Community Outreach

Employee and Employee Retention

« Number of employees

. Employee turnover/average employee tenure
. Number of employee accidents and injuries

« Number of employee development activities

Community Benefit/Impacts Metrics

« Number of noise or other complaints

. Socioeconomic impact (jobs/payroll/regional
economic input)

« Number of jobs, payroll, regional economic benefit

. Number of tenants/ Percentage of tenants
headquartered in Puget Sound

Community Outreach

Number of meetings

Number of newsletters

Number of comments received and number of
commenters

Extent of coverage of near-airport and other
communities

Project Specific Metrics

Consistency of propose project with existing
zoning

Proximity to noise and light sensitive land uses
Roadway LOS/Congestion

Changes in environmental effects

Source: Port of Seattle Business Plan, SAMP Technical Memorandums 1 and 4, revised in preparing TM9.
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1.7.2 Developing Social and Community Outreach Baselines

As described in Section 1.4, the Port’s current social sustainability goals are associated with customer
satisfaction, employee safety, and workforce diversity and inclusion. The Port’s metrics associated with
these goals are not readily applied to airport master planning efforts. In addition, the Port is actively
developing new social equity programs and initiatives, and as such, little or no data is yet available from
which to derive metrics and baselines.

As aresult, the Port developed additional social considerations when appropriate in the development
planning process and provides qualitative descriptions on how the Port’s existing and emerging social
equity programs and metrics could influence the development of the Near-Term Projects, described in
Section 1.10. For example, when screening airport layout concepts for the Long Term Development
Vision, the Port added social considerations such as proximity to noise and light sensitive land uses,
and consistency with zoning to the traditional screening criteria. Similarly, the Port expects to add new
social metrics to its capital development program, including the Near-Term Projects, as its emerging
racial and social equity initiatives are developed.

1.8 Sustainability Initiatives, Opportunities, and Actions

Chapter 4 of this Technical Memorandum identifies numerous candidate strategies that would address
the sustainability goals and objectives at Sea-Tac Airport. Collectively, these strategies are referred to

as Initiatives, Opportunities, and Actions (IOAs). The strategies are aimed at closing the gaps between

baseline conditions and Port goals/targets, and are defined as:

Initiatives. Initiatives are specific new actions that could be taken to enhance
performance in one of the triple bottom line focus areas (i.e., make progress towards
achieving sustainability goals/objectives).

Opportunities. Opportunities are potential actions that, when applied to the
recommendations of the SAMP, could improve triple bottom line performance. Ata
concept level, it is not a prudent use of resources to develop highly specific actions,
but rather identify opportunities that could be incorporated during the engineering
and design process for future projects.

Actions. The Port has an ongoing program of actions that it implements to achieve its
various goals and objectives. Items in this category would extend the existing
program(s) to include recommendations resulting from the SAMP.

The I0As were identified for each of the triple bottom line categories: financial-operational efficiency,
environmental, and social-community outreach.

In some cases, the gaps in each focus area can be easily estimated, such as air quality, greenhouse gases,
energy, water, and waste. The collective list of strategies is designed to aid the Port with achieving
their sustainability goals and objectives. However, the Port recognizes that even by implementing all
the 10As, the Port may not be able to achieve all of its sustainability goals and objectives in the SAMP.
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Thus, the implementation plan discussed later relies on the plan-do-check-act process to adjust
programs in the future.

1.8.1 Financial and Operational Efficiency

The primary I0A would be implementation of airport improvements, represented primarily by the
Near-Term Projects shown on Figure 1-2. Continuation of Port financial and operational practices will
help to ensure that efficiency measures are maintained. Table 1-7, provided at the end of the chapter,
list additional high priority I0As that could be implemented to aid the Port in achieving its financial-
operational efficiency goals and objectives for Sea-Tac Airport. These are discussed in Section 4.2
Evaluating 10A to Achieving Financial and Operational Goals and Objectives. A full list of I0A is provided
in Chapter 5.

1.8.2 Environmental

To achieve the sustainability goals and objectives, the Port will need to implement strategies related to
the environment. In many cases it is not possible to quantify the beneficial effects of the I0As. Chapter
5 of this Technical Memorandum identifies all of the [OAs. Table 1-7 identifies the high priority I0As
for the following environmental focus areas, per FAA sustainability guidance:

Air Quality and Climate Change. A number of key air quality and climate change
[0As were identified for this category. Priority I0As include some of the most
challenging and long-term actions for the Port including developing a market for
sustainable aviation fuel (SAF), reducing emissions from passengers traveling to and
from the Airport, and procuring renewable natural gas to heat Port facilities. Most of
these I0As would aid other goals and objectives, such as transportation and energy.

Buildings and Infrastructure. Of the building and infrastructure [0OAs identified, all
of them would also facilitate reduced environmental footprint in other focus areas as
they strive for actions that would result in energy efficiency, water conservation, etc.

Energy. Alarge number of I0As were identified for this focus area to address the
different fuels (e.g., gasoline, natural gas, diesel, and electricity) used to generate
energy at the Port. However, the priority I0As for this focus area are largely within
the Port’s control. For example, the Port will continue to implement energy efficiency
improvements, install metering, and replace fossil-fuel vehicles with electric. In
addition, many of the priority IOAs provide benefits to the climate and air quality
focus areas. For example, replacing diesel with renewable diesel or biodiesel has the
added benefit of reducing greenhouse gas emissions as well as traditional (“criteria”)
pollutants such as particulate matter.

Fish and Wildlife. Two I0As were identified to aid in achieving the fish and wildlife
goals and objectives.
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Airside
A01 Taxiway A/B Extension
A02 Runway 34L Highspeed Exit
A03 Taxiway D Extension
A04 North Harstand

A05 Concourse D Hardstand

Source: Port of Seattle and LeighFisher, 2017.
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Terminal
TO01 North Gates

T02 North Terminal & Parking
Cargo

C01 Cargo 4 South Redevelopment

€02 Off-Site Cargo Ph 1 (L-Shape)

C03 Off-Site Cargo Ph 2 (L-Shape)

Figure 1-2

Near-Term Projects
Seattle-Tacoma International Airport

LO1
LO2
L03
Lo4
L0S
LO06
Lo7

Landside

NAE Relocation (southbound lanes)
Elevated Busway & Stations

North Terminal Roads/Curbside
Main Terminal North GT Lot

North GT Holding Lot

Employe Parking Surface Lot

Employee Parking Structure

s01
S02
S03
S04
S05
S06
S07
S08

S09

S10

Airport/Airline Support

Fuel Farm Expansion

Primary ARFF

Secondary ARFF

Fuel Rack Relocation

Triculator

Consolidated De-icing Facility

Port Maint. (Westside Maint. Campus)
Airline Support (north)

Airline Support (west)

Centralized Rec. & Dist. Center



Noise. The Port has a longstanding Noise Compatibility Plan, which was updated with
FAA approval in 2014. In addition to continued implementation of that plan, two
specific IOA, in addition to the Part 150 Study recommendations were identified to
address noise.

Transportation. As one of the most challenging issues addressed in this analysis, the
[0As for this area include the most difficult to implement. The priority IOAs such as
reinstating express bus routes with Sound Transit, obtaining express light rail runs to
and from the Airport, or developing a shuttle bus service from urban centers to the
airport will require extensive negotiations with external partners and additional
funding structures. In addition, more in-depth analyses of both infrastructure and
financial requirements will be needed.

Waste Management. Because the Port has already implemented a number of
strategies for this focus area, the priority I0As needed to meet the Port’s goals require
larger financial investments and possibly collaborative partnerships with other local
governments such as King County.

Water Quality. Thirteen I0As were designed to aid the Port in achieving its water-
related goals and objectives to conserve water and improve water quality.

1.8.3 Social and Community Outreach

Table 1-7 lists the high priority Social and Community Outreach 10As. Chapter 4 of this Technical
Memorandum reviews each objective to determine if gaps can be evaluated in future business-as-usual
performance for social and community outreach goals. Most of the social and community outreach
goals cannot be evaluated for gaps because they are difficult to measure. However, the Port recognizes
that some goals, such as 1) Maximize the compatibility of new development with nearby lands, and 2)
Identify the benefits of proposed development to the local community, are project specific. As a result,
they will be considered as individual development projects are evaluated.

For other non-project specific goals, such as 1) Enhance employee welfare and facilitate diversity, and
2) Be transparent in public communications and increase outreach to the local community, the Port’s
ongoing programs will continue to operate in coordination with the Near-Term Projects development.
For example, the Port will continue to implement its employee development programs such as the
Diversity and Development Council and recognizing and supporting women and minorities at the Port
through the Women's Initiative and the Champion of Diversity and Inclusion Award. These programs
will be supplemented with new social programs as they become available. Similarly, the Port expects to
continue to communicate about the SAMP projects through its existing outreach to near-Airport
communities with programs such as the Highline Forum and the Sea-Tac Stakeholder Advisory
Roundtable (START), community newsletters, social media, and project specific meetings as
appropriate.

The Port also has several other new social initiatives that are expected to advance the social element of
sustainability in the Near-Term Projects. For example, in the November 28, 2017 Commission meeting,
the Commission approved a new motion that directs the Port to implement policy on Priority Hires for
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project labor agreements. This purpose of this new policy is to provide good family wage jobs to
qualified construction workers from economically distressed areas of King County by increasing access
to Port of Seattle projects. This policy will likely apply to the Near-Term Projects and may help provide
jobs to those historically underrepresented in the construction industry, including women and people
of color.*

1.9 Climate Change Research and Sea-Tac Airport Facility Risk

For the SAMP, research was reviewed in 2014 to identify predictions concerning how the climate is
expected to change in the future and a summary or synthesis was prepared. In addition, using an
Airport Cooperative Research Program (ACRP) tool, the Airport facilities that could be at risk based on
these changes were identified. Chapter 6 and Appendix B of this Technical Memorandum summarize
the research consulted and identify the facilities that could be at risk.

There have been many studies concerning potential significant changes in the climate that may occur
over time. Climate predictions represent general trends that might be expected in the climate. Such
predictions are largely based on the underlying assumptions. While regional models can predict a
smaller local level (relative to global models), the Puget Sound Region has diverse topography which
can materially affect the results. Thus, the information presented in the synthesis is intended to
identify regional and state trends and how these trends may affect conditions in the Airport vicinity.

National Climate Predictions. Research indicates that that the world is warming
and that the primary cause of this warming is human activity. From the warming,
changes in the climate over time are predicted to include: shorter duration of ice on
lakes and rivers, reduced glacier extent, earlier melting of snowpack, reduced lake
levels due to increased evaporation, lengthening of the growing season, changes in
plant hardiness zones, increased humidity, rising ocean temperatures, rising sea level,
and changes in some types of extreme weather.

Pacific Northwest, State of Washington, Puget Sound Region. There are general
conclusions that are consistent among the reviewed studies (increased temperatures,
particularly during the summer; increased winter precipitation, with increased
summer droughts, etc.) and the magnitudes vary based on the modeling scenario
assumptions (as discussed previously). Global climate change models are not able to
simulate regional climate at a precise location. However, with many simulations
conducted, these predictions can assist with understanding potential regional changes
and these simulations combined with regional climate models enable a more refined
characterization at a local level.

Two key climate change effects are expected to be felt at Sea-Tac Airport: increased rainfall intensity
and increased temperatures. Heavy rain events are expected to increase from today at 13.4 days of
heavy rain to a median of 14 days of heavy rain by the 2030s.

>EVaIdez, V. MEMO: Second Reading of Resolution No. 3736, Priority Hire Policy Directive; and amending the Policy Directive related
to practices for construction labor for projects located on Port property adopted by Resolution No. 3725, November 20, 2017.
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Since scientists generally agree that the climate is already changing, and that it will continue to change
over time in response to past and present human activity, substantial research and discussion are also
occurring about how these changes/effects can be addressed. There are generally two categories of
potential responses to human-induced climate change—mitigation (reducing activities that cause
climate change and is referred to as climate protection in the Port’s programs), and adaptation (adjust
the practices, systems, and structures to reduce the negative consequences and take advantage of the
opportunities of beneficial changes).

Climate change adaptation planning is a multi-step process aimed at increasing the resilience of
infrastructure and operations when confronted with the range of projected climate change impacts.
Adaptation planning usually begins with the evaluation of climate change and the risk to various
resources associated with the climate change.

1.10 SAMP Near-Term Projects/Development Recommendation

SAMP Technical Memorandum 7 Facilities Implementation and Financial Feasibility documents the Port
staff recommendation to pursue the Near-Term Projects shown in Figure 1-2.

With completion of the Near-Term Projects, Sea-Tac would have an additional 19 narrow-body
equivalent aircraft gates connected to a second terminal via a pedestrian bridge over the North Airport
Expressway and cargo warehouse redevelopment and expansion adjacent to the airfield. Airfield
projects include taxiway modifications (a 34L high speed taxiway exit, Taxiway D extension, and
Taxiway A/B extension) to increase operational efficiency and the creation of new hardstands for
passenger and cargo operations. The Near-Term Projects also include landside improvements to
provide access to the Second Terminal; connectivity between the Rental Car Facility, Second Terminal
and Main Terminal; expanded employee parking; and expanded ground transportation holding lots.
Airport/airline support facility projects in the Near-Term Projects primarily replace facilities displaced
by passenger and cargo facility development, except for a Centralized Receiving and Distribution Center
(a security and operational efficiency project) and expansion of the Fuel Farm. On the west side of the
airfield, a campus would be developed to house Airport maintenance.

Key projects shown on Figure 1-2 include:

A01 - Taxiway A/B Extension -This project would relocate Taxiway B south of
Taxiway S and provide a new parallel taxiway, Taxiway A.

A04 - Taxiway B 500’ Separation North -Taxiway B would be moved 100’ to the east.

AO5 - Runway 34L High-speed Exit - High-speed exits allow landing aircraft to exit
the runway at relatively higher speeds, leading to less time on the runway.

A07 - Hardstand (north) -The hardstand would accommodate 5 aircraft.

AO08 - Hardstand (central) -The hardstand would serve 7 aircraft.
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1.11

TO1 - North Gates — The North Gates project would be a multi-level concourse
connected to the Second Terminal via a pedestrian bridge and would serve 19 gates.

TO2 - Second Terminal & Parking -The Second Terminal would include facilities for
passenger check-in; passenger and baggage screening; airline offices, baggage
conveyance and claim; concessions; and restrooms.

CO01 - Cargo 4 South Redevelopment -The Cargo 4 South site would be redeveloped to
maximize warehouse capacity.

C02 - Off-site Cargo Phase 1 (L-Shape) - would include a 330,000-sf building with
warehouse and office space, truck terminals, and parking for visitors and employees.

C03 - Off-site Cargo Phase 2 (L-Shape) - would include a 90,000-sf building with
warehouse and office space, truck terminals and parking for visitors and employees.

S01 - Fuel Farm Expansion - Expansion of the fuel farm would include additional
settling tank capacity and infrastructure to support the Ports biofuel initiative.

S07 - West-side Maintenance Campus - Relocation of the Port’s Aviation Maintenance
Facility from its current location in the North Cargo area is required to clear the site
for construction of the A07 Hardstand (north) project.

Sustainability Implementation Plan

One of the key measures of the success of a sustainability program is associated with the follow through
on the commitments and the measurement of progress toward reaching goals and objectives. The
implementation of sustainability strategies and the Port’s prior Environmental Strategy Plan, has been
established using the Deming Cycle - also known as the Plan-Do-Check-Act (PDCA) process. Chapter 5
of this Technical Memorandum summarizes the Port’s anticipated implementation plan for the
sustainability elements of the SAMP using PDCA:

Plan (Formulate). This SAMP Technical Memorandum represents the first step in
documenting the “plan” portion of the process. Defining sustainability and
establishing sustainability categories (areas of focus), collecting baseline information,
identifying goals and objectives, and recommending [OAs are all part of the planning
step. In addition, the [OAs will need to be prioritized based on criteria such as
feasibility, cost, and potential sustainability benefits or impacts. In the future, as
subsequent steps in the cycle occur, additional consideration of categories/focus
areas, baseline condition(s), and goals will likely be necessary.

Do (Implement or Take Action). Implementing the strategies represents the “do”
portion of the process. This involves undertaking the strategies noted in this plan,
and taking advantage of the opportunities, as development recommendations of the
SAMP are constructed.
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Because the sustainability strategies for the SAMP include both operational as well as capital
projects, the oversight for the implementation phase would rest with the Airport’s senior
management, with key capital projects implemented by the Project Management Group
(PMQG) as directed, and routine management and tracking of the initiatives led by the Airport’s
sustainability team and other departments as directed.

The Port anticipates that its existing organizational structure will initially be used to
implement the recommendations of the SAMP. This includes:

— Financial/Operational Efficiency. Overseeing the financial and operational objectives
rests with the Aviation’s Division financial group as well as the Operations Department.

— Environmental. These activities are implemented by the Port’s Aviation Division’s
Environment and Sustainability Department. In many cases the Aviation Environmental
group will work with other departments such as Facilities & Infrastructure, Operations,
etc. to assist with the implementation.

— Social/Community Outreach. The Portimplements its social programs through a
number of groups and programs including: Human Resources (staffing), Office of Social
Responsibility (job creation and economic development efforts), Noise Abatement and
Noise Remedy Office (addressing noise exposure in the community around Sea-Tac),
Public Affairs (stakeholder and community outreach), and Aviation Environment and
Sustainability.

In addition to the current/ongoing implementation process, the Port anticipates that over
time, the implementation of sustainability will continue to evolve. In 2018, the Port initiated a
formal review and revision of its project review procedures to include the Sustainability
Evaluation Framework. This Framework and the resulting new procedures are expected to
aid the Port in implementing sustainable practices for both the Airport development but also
within its daily operation. Initial items that will likely be considered:

— Identifying interfaces for the consideration of the performance of sustainability goals and
objectives for:

0 Capital improvements
0 Operating and management changes

0 Procurement

— Revising the Port’s sustainable construction practice guidelines and creating a centralized
list of sustainable design and construction practices

— Formulating training session content for the various lines of business and tenants about
sustainability goals and objectives and soliciting suggestions for sustainable strategies

— Establishing timelines and collection process for the reporting of annual performance
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The Port’s Sustainability Manager serves as a clearing house for information about
sustainability and coordinates activities of the various operating arms of the Aviation
Division, but responsibility for achieving goals and objectives has and will continue to
rest with the various operating arms (e.g., achieving aviation financial goals and
objectives will rest with the Aviation financial group within the Finance and Budget
Center of Expertise).

Check (Report/Confirm): the “check” process encompasses the reporting aspect of
the implementation. As strategies are implemented, the next step is to track and
check the process toward meeting the goals and objectives. Through the Port’s
Strategy for a Sustainable Sea-Tac (S3) Reports, the Port has historically monitored its
environmental footprint annually. Through this SAMP, annual reports will continue,
and it is expected that progress toward Financial-Operational Efficiency, and
Social/Community Outreach goals may be added to this annual report.

Act (Adjust/Refine): The “act” portion represents what has been learned during the
“do” and “check” steps, and effectively adjusts the Port’s activities. This involves
answering the question of, “What did we learn and how can we do it better next
time?” by re-evaluating the issues/categories, goals, and objectives and metrics.
During this stage of the cycle, adjustments are often identified. The Port anticipates
that it will review its performance annually and adjust accordingly.

1.12 Lessons Learned from the SAMP Process

As part of the FAA issuance of grants for sustainability, the Port was required to submit
quarterly reports that highlight progress and challenges. In addition to those reports, the
following briefly summarize many of the lessons learned during this study:

Traditional master plans focus on buildings and facilities in a general way in
comparison to the engineering and design process. Sustainable master plans provide
opportunities to compare layout concepts and locate buildings in more strategic and
sustainable areas of an airport. In this master plan, the Port opted to stay within the
airport’s current footprint, and thereby reduce or avoid potential resource impacts.
As this decision was made at the beginning of the process, the comparison among the
airport layout concepts did not show significant differences from a sustainability
perspective.

In this study, some of the major focus areas of sustainability (i.e., energy management,
workforce development, diversity and inclusion) cannot be evaluated until after the

decision has been made to build and the project is undergoing engineering and design.

The primary role for sustainability during the master planning process is to ensure
that the Airport’s sustainability goals and objectives are considered as development
alternatives are considered. This is particularly important relative to environmental
and social goals and objectives.
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The challenge in accurately understanding the sustainability gaps made it difficult to
identify strategic priorities for the organization. The Port opted not to estimate future
levels and quantify the gaps for environmental categories under the sustainability
analysis in order to maintain clear boundaries between the voluntary sustainability
initiative and the environmental analyses required under NEPA. Airport master plans
typically result in recommended improvements, which are included as part of an
Airport Layout Plan (ALP). Often FAA will conditionally approve the ALP, with one of
the conditions being that the development projects require NEPA approval prior to
implementation. As projects on the ALP become ready for implementation and
reasonably foreseeable, the NEPA approval process can be undertaken.

Because NEPA will be conducted for the Near-term Projects, the Port did not estimate
future conditions for any of the sustainability categories. For example, a sustainability
analysis could forecast future conditions for air pollutants using only a few emission
sources. This could resultin different air pollutant emissions when compared with a
more rigorous NEPA analysis that uses more refined data and procedures. Hence, the
sustainability results could appear to conflict with the formal NEPA assessment and
could create confusion.

Similarly, under NEPA, an airport may compare forecasted conditions to defined
thresholds of significance whereas sustainability analyses may compare those
conditions to voluntary stretch goals. For example, in some circumstances, airports
are required to estimate future conditions for air contaminants as ambient air
concentrations and compare them to National Ambient Air Quality Standards
(NAAQS). Under a sustainability analysis, the future condition for an air contaminant
could be developed as simply tons per year, and compared to a voluntary goal such as
“50% below 2005 levels” to establish a gap. Sustainability goals are not a requirement
from a regulatory perspective. On the other hand, limiting the gap analyses for the
environmental sustainability categories to existing conditions may reduce the efficacy
of the overall sustainability analysis. In the future, airports should be aware of the
potential conflict between the two processes and develop a clear methodology early in
the process to address or avoid confusion.

The Plan-Do-Check-Act process is an established system used in many organizations,
and the application of the process to sustainability implementation appears logical.
However, the implementation of the process across the numerous stakeholders and
actions involved in a comprehensive program that includes all three elements of
sustainability has been and will be challenging for large airports.

The analyses throughout this Technical Memorandum address the three categories of
the triple bottom line (financial/operational, environmental, and social) separately,
but true sustainability sits at the intersection of the three categories. One of the key
benefits of this study was the inclusion of the financial analysis as a primary
consideration in future airport planning. However, future sustainability analyses
could go further by addressing the following questions: How does the Port balance the
financial and operational benefits of Airport growth with the environmental impacts

SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9



of that growth and the related social concerns? What are the financial and/or
operational tradeoffs of individual sustainability measures? And who makes those
decisions?

In the end, the Port posited that it’s a necessity to consider sustainability issues and
solutions that extend beyond the borders of the project and the organization. The
most challenging sustainability problems require the most challenging solutions, and
those by nature require more than the Airport itself.

Climate protection initiatives provide an example of this where the largest sources of
emissions are those where airport operators have the least control. To reduce “Port-
influenced” or Scope 3 greenhouse gas emissions, airport operators must pursue
complex and long-term strategies such as sustainable aviation fuels, improved transit
and transportation modes, and extended programs into our underserved
communities.

These require long-term and highly strategic partnerships with key organizations
such as airlines, business developers and entrepreneurs, corporations, transit
organizations, and other government agencies. For example, legislative and political
strategies may be needed to send the necessary market signals that create demand
and stimulate product development. Implementation of such partnerships and
strategies extends well beyond the timeframes and decision-makers associated with a
typical master plan.

The focus areas of sustainability and corresponding metrics continue to change and
advance at a time when the industry is adjusting to the effects of technology and
economic conditions. This made it challenging for staff to track new issues and
incorporate them while the SAMP was under development. For example, during the
SAMP process, the Port undertook a more comprehensive analysis of its social
justice/equity programs and approaches. This has resulted in a draft Race and Social
Equity Worksheet that is likely to influence how the Port moves forward in its capital
development program and hence implementation of development. However, the
overall impact will not be realized for several years.

Similarly, the Port adopted a new Sustainability Evaluation Framework that will have
considerable influence in the procedures the Port will use to design the Near-Term
Projects and related initiatives. This effortis described in Chapter 5, but full
implications of this effort will not be realized for several years into the future.
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Table 1-7
High-Priority Initiatives, Opportunities, and Actions — Financial & Operational, Environmental, and Social/Community Outreach
Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability
Candidate I0A Objective Benefit Responsible Groups Timeline
FINANCIAL & OPERATIONAL
Enable phased, incremental development All groups On-going
Provide revenue-generating space in the terminal facilities in accordance with .
o EconDev, F&B, F&I On-going
Port guidelines
Annually, set capital budget limits so that total five-year capital spending does F&B. Exec
not cause forecast CPE to exceed forecast CPE of middle third of 22 peer T On-going
. Leadership
airports
Ensure capacity of parking is adequate for revenue increases AvPlan, OPS On-going
Expand airfield drivers training OPS On-going
Automate ramp insurance validation at airfield access points OPS, PMG Short
Install automated gate docking system and gate operating system OPS, PMG On-going
ENVIRONMENTAL
Air Quality,
Develop & enforce policy for optimal use of electric preconditioned air (PCA) Q y AvEnv, F&l, .
. Climate On-going
and ground power unit (GPU) systems . EconDev
Protection
Continue to ensure installation and availability of electric preconditioned air . . .
. o Air Quality AVEnv, PMG On-going
(PCA) and ground power unit (GPU) systems at all new and existing gates
Install new electric ground support (eGSE) infrastructure as new gates are . . .
Air Quality PMG, F&I, AvEnv On-going
developed.
Air Quality,
Continue to install eGSE infrastructure at Concourses A, B, and the South ! Qu . .
. Climate PMG, F&lI On-going
Satellite (SSAT) .
Protection
Educate airline ground staff on use of electric PCA and GPU systems Air Quality AvEnv, F&I On-going
SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9 1-26



Table 1-7 (continued)
High-Priority Initiatives, Opportunities, and Actions — Financial & Operational, Environmental, and Social/Community Outreach

Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability
Candidate I0A Objective Benefit Responsible Groups Timeline
Work with airlines and other partners to develop and implement a strategic Air Quality,
plan for the introduction and use of sustainable aviation fuels (SAF) at the Climate AvEnv On-going
Airport. Protection
Work with airlines and other partners to promote replacement of fossil-fueled . . .
. Air Quality AvVEnv On-going
GSE with eGSE.
. . . . . . Air Quality,
Develop partnerships with transit agencies and strategies to improve the . y .
- . . . . Climate Transportation AvEnv, PA
frequency and efficiency of public transit service to the Airport. .
Protection Long-term
Air Quality,
Continue to develop strategies to provide direct bussing service from economic Q ¥ . .
. Climate Transportation  AvPlan, AvEnv, Ops On-going/long-
centers such as downtown Seattle and Bellevue to and from the Airport .
Protection term
Develop an Energy Management Plan that identifies key energy users, any Climate
i
possible energy type conversions (i.e., electric to natural gas, or vice versa), and Protection Energy F&I, AvEnv, AvPlan On-going
options available to reduce use
Identify and upgrade central plant and distribution equipment, including Climate .
. . . Energy F&I, PMG On-going
boilers, chillers, and other HVAC system components Protection
Replace CNG with renewable natural gas (RNG) in boilers and port-owned fleet Climate . .
. . AvEnv, F&I, Maint On-going
vehicles Protection
Continue to explore opportunities for passengers to check baggage at off-site Climate . .
. . g . Transportation AVEnv, AvPlan On-going
locations prior to their flight Protection
Obtain LEED certification North Satellite (NorthSTAR) expansion project Buildings AvEnv, PMG On-going
Conduct a renewable energy feasibility study to determine the design, size,
type, location and cost of installing and operating an alternative renewable Energy all F&I On-going

energy generation system
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Table 1-7 (continued)
High-Priority Initiatives, Opportunities, and Actions — Financial & Operational, Environmental, and Social/Community Outreach

Seattle-Tacoma International Airport

Focus Area/Goal-

Other

Sustainability

Candidate I0A Objective Benefit Responsible Groups Timeline
Replace CNG buses and light-duty vehicles with renewable natural gas or Climate .
. Energy - CNG . OPS, AvEnv, PMG On-going
electric busses protection
Transportation,
Construct an Automated People Mover (APM) or bus guideway from terminal Climate OPS, AvPlan, AvEnvy,
. . Energy - CNG i Long
to consolidated rental car facility to reduce the use of CNG-powered buses protection, PMG
Fin/Ops
Continue to install variable frequency drive (VFD) motors for fans, chillers, and Energy — Climate . .
- . F&I, PMG, Maint On-going
pumps Electricity protection
Continue to install motor efficiency controllers in escalators and moving Energy — . .
o F&I, PMG, Maint On-going
walkways Electricity
. - . Energy — Climate . .
Continue to upgrade the efficiency of the existing HVAC system . . F&I, Maint, PCS On-going
Electricity protection
. . - . - Energy — .
Purchase and install high efficiency HVAC systems when new terminal buildings o Climate .
Electricity, . FI&, Maint, PCS Short
are constructed protection
Natural Gas
Conduct study of species present Fish & Wildlife AvEnv Ongoing
Evaluate quantity of open space and protected habitat displaced as part of
d y p_ P P P P Fish & Wildlife AvEnv, AvPlan On-going
every development action
Continue to implement the Part 150 Recommendations, including single-family . . .
. . . . . ) Noise Social AVEnv On-going
residential sound insulation and other sound insulation programs.
Continue to implement the Fly Quiet Program to track compliance with the . .
Noise AvEnv On-going

existing noise abatement procedures
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Table 1-7 (continued)

High-Priority Initiatives, Opportunities, and Actions — Financial & Operational, Environmental, and Social/Community Outreach

Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability
Candidate I0A Objective Benefit Responsible Groups Timeline
Climate
. . . Short-
Toll curbside Transportation protection, AvPlan, AvEnv, OPS .
. . Intermediate
financial
Develop a transportation management association to assist airport employees .
. . . Climate AvEnv, EconDev, .
with ride-share programs, guaranteed ride home/emergency program, and Transportation . . On-going
. protection, social HR
transit support.
Continue review project designs and identify opportunities to recycle Waste — Climate .
. . . . AvEnv, PMG On-going
construction debris Construction protection
Work with construction teams to ensure construction waste recycling efforts Waste — .
. . . PMG On-going
earn LEED certification credits Construction
Develop partnership with King County Solid Waste Division to explore Climate
secondary sorting (AKA mixed waste processing) facility opportunity for Airport Waste — MSW protection, AvEnv, F&I Short
and County waste financial
Implement high performance Green Cleaning policy and program to support
P . g 'p . . & policy prog PP Waste — MSW AVEnv, F&I On-going
LEED® certification for capital projects
Continue implementing ACl award-winning green concessions and dining .
Waste — MSW F&I, AvEnv On-going
program.
Monitor and continue to assist airport concessions required to divert their Climate
waste, use durables or compostable or recyclable service-ware for “take away” . .
. . . . . Waste — MSW protection, AVEnv, F&I On-going
meals provided in terminal areas and provide clearly labeled collection financial
i i
containers for recycling, composting, and garbage.
. . L . Climate
Continue encouraging concessionaire donations to local food banks or the . .
. Waste — MSW protection, AvEnv, F&I On-going
Airport USO . .
financial
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Table 1-7 (continued)
High-Priority Initiatives, Opportunities, and Actions — Financial & Operational, Environmental, and Social/Community Outreach

Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability
Candidate I0A Objective Benefit Responsible Groups Timeline
- . . . . o - Climate
Add liquid collection stations to all security checkpoints and optimize existing . .
. . . Waste - MSW protection, AVEnv, F&I On-going
station location and signage . .
financial
Continue working with Maintenance, cargo operators and airlines to improve Climate AvEnv. F&1. Maint
recycling at hangars, in Maintenance work areas, on the ramp, and other Waste - MSW protection, ,Car '0 ’ On-going
remote work locations financial &
Continue to ensure that secondary containment is used for oil and solvent AVEnv, F&I, Maint, .
. . . Waste — Haz On-going
containers to contain spills PCS
. . . . . Water )
Prepare a Water Use Reduction Plan to identify specific conservation measures . AvEnv, F&I On-going
Conservation
. Water . .
Document and manage construction water usage and other non-standard usage . PMG, Maint, PCS On-going
Conservation
. . . Water . .
Implement and improve current sub-metering strategies . F&I, Maint, PMG On-going
Conservation
. . . . - . Water . . . .
Consider rainwater harvesting and reuse in new facilities where feasible . Financial F&I, Maint On-going
Conservation
. . . Water .
Continue to plant native plants and drought-tolerant landscaping . AvEnv, F&lI On-going
Conservation
. Water .
Install dual-flush toilets that use 0.8-1.6 gpf . AvEnv, F&I On-going
Conservation
Install low impact development where feasible and consistent with Airport . .
. . Water Quality AvEnv, PMG On-going
operations and FAA design standards
Clearly designate aircraft deicer/anti-icer storage and transfer areas Water Quality AVEnv, F&I On-going
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Table 1-7 (continued)
High-Priority Initiatives, Opportunities, and Actions — Financial & Operational, Environmental, and Social/Community Outreach
Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability
Candidate I0A Objective Benefit Responsible Groups Timeline
Construct a centralized deicing facility (CDF) and collect and recover deicing . AvPlan, AvEnv,

. Water Quality Short
fluids PMG
SOCIAL/COMMUNITY OUTREACH
Prepare documentation to comply with NEPA/SEPA and coordinate the results .

. . AvPlan, AvEnv Immediate
with the public
Conduct coordination workshops with interested parties concerning the SAMP AvPlan, AvEnv, PA On-going
Place all SAMP documents in the public libraries when study is complete AvPlan Short
Continue to survey employees regarding their engagement at the Port and .
HR On-going
concerns
Implement the Port’s social sustainability components in the Long Range Plan HR On-going
Leverage the Port’s Development and Diversity Council, an internal group of
experts who advise, generate ideas, advocate and communicate about HR On-going
employee development and diversity issues, policies, programs and initiatives
Develop new and supporting existing Employee Resource Groups HR On-going
Develop new courses and encouraging employee education on diversity .
. . HR On-going
through the J. Loux Learning Library
Recognize and support women and minorities at the Port through the Women's HR On-goin
-goi
Initiative and the Champion of Diversity and Inclusion Award going
Continue to identify diversity gaps and needs HR On-going
Continue to prepare an environmental management report or a sustainability .
AvEnv On-going
report
Create a speakers' bureau that regularly volunteers to present at local meetings .
PA On-going
and events
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Table 1-7 (continued)
High-Priority Initiatives, Opportunities, and Actions — Financial & Operational, Environmental, and Social/Community Outreach
Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability
Candidate I0A Objective Benefit Responsible Groups Timeline
Prepare annual Long Range Plan Report and highlight sustainability and triple Strategic Initiatives .
. . On-going
bottom line, make available on the web Team, AvEnv
Place all master plan documents in local public libraries AvPlan Short

Notes: AvEnv: Environment & Sustainability; AvPlan: Aviation Planning; Cargo: Cargo; EconDev: Economic Development; F&B: Finance & Budget; F&l:
Facilities & Infrastructure; HR: Human Resources: Maint: Maintenance; OPS: Operations; PA: Public Affairs; PCS: Port Construction Services; PMG:
Program Management Group;

Timeframe: Short: 1-5 years; Intermediate: 6-14 years; Long: 15 years or longer; Ongoing: Ongoing/continuous
Priority: High, Medium, Low, UN: Undecided
Source: Port of Seattle, LeighFisher, Synergy Consultants, April 2018.
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Sustainability Vision and
Goals/Objectives

The Port of Seattle’s Sustainability Vision will establish the priorities to enable
the Port’s goals and objectives for Sea-Tac Airport to be achieved.

2.1 Introduction

In accordance with FAA Advisory Circular 150/5070-6B, Airport Master Plans, and FAA Sustainability
Guidance,” the Port of Seattle (the Port) has prepared a Sustainable Airport Master Plan (SAMP) for
Seattle-Tacoma International Airport. This chapter of the Technical Memorandum describes the goals
and objectives established by the Port of Seattle Commission to guide overall sustainability, how goals
and objectives guided development of recommended SAMP development, and how the goals and
objectives evolved as the SAMP progressed. The Port’s goals and objectives form the foundation of the
SAMP.

2.2 Port of Seattle Mission, Vision, and Sustainability Commitment

The Port Commission of the Port of Seattle confirmed its mission and vision statements and
sustainability commitment in its 2011 Century Agenda**:

Our Mission. The Port of Seattle is a public agency that creates jobs by advancing
trade and commerce, promoting industrial growth, and stimulating economic
development.

Our Vision. Over the next 25 years, we will add 100,000 jobs through economic
growth led by the Port of Seattle, for a total of 300,000 Port-related jobs in the region,
while reducing our environmental footprint.

Our Commitment. The Port of Seattle creates economic opportunity for all, stewards
our environment responsibly, partners with surrounding communities, promotes
social responsibility, conducts ourselves transparently, and holds ourselves
accountable. We will leave succeeding generations a stronger Port.

For Sea-Tac Airport, the mission of the Aviation Division is “Connecting our region to the world through
flight”.

*http://www.faa.gov/airports/environmental/sustainability/
**http://www.portseattle.org/about/commission/pages/century-agenda.aspx
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2.3 Sustainability Goals, Objectives, and Metrics

The terms “goals” and “objectives” are used throughout this Technical Memorandum and the SAMP
documentation. In general, goals refer to the purpose to which the Port’s activities are directed, serving
to define the general intention or outcome towards which the Port is moving in the long-term.
Objectives are more narrow in their support of goals, by aiding in establishing targets that can then
have an associated metric (or measurement). Often there may be multiple objectives that serve to
achieve a broader goal. Objectives are usually shorter-term in nature.

The sources of the Port’s goals and objectives are the following.

Port Commission. The Port Commission establishes goals for all divisions and
activities at the Port. Many of these goals are defined in the Century Agenda.

Port Senior Management. Port senior management established the Airport’s
mission, Purpose & Strategic Goals. These goals provide broad direction for the next
five, ten, and twenty-five years.

Aviation Division. The Aviation Division established goals and objectives specific to
the Airport; these are reflected in the Aviation Division Business Plan and 2018
Priorities, which articulate the Division’s approach to achieving the Century Agenda
and the Airport’s Strategic Goals.

Port Sustainability Team and SAMP Team. These Teams reviewed the goals and
objectives established by the Port Commission, Port senior management, and the
Aviation Division to determine the best way to apply them as the SAMP was
developed. During that review, additional objectives were developed to better satisfy
the goals, better differentiate among master plan development alternatives, and
facilitate the screening of development alternatives. This review, referred to as “the
goal-setting process,” generated sustainability goals and objectives.

The evolution of the goals and objectives is described in the subsequent sections.

2.3.1 Sustainability Goals

As the Port neared its centennial of operation in 2011, the Port Commission undertook efforts to
establish an agenda—known as the “Century Agenda”—for the next quarter century that would further
its mission, vision, and commitment. The Port Commission enhanced the 2011 Century Agenda with its
Long Range Plan (which was adopted in 2017). Tables 1-1 and 1-2 in Chapter 1 list the goals and
objectives from the Century Agenda and Long Range Plan, respectively.

As aresult of the Century Agenda, guiding principles and explicit strategic goals were developed for the
Airport. Furthermore, Port staff have included actions in the Aviation Division’s business plan and
2018 Priorities to advance progress toward achieving the Century Agenda Vision, Strategies, Objectives,
and Long Range Plan. These actions highlight the Port’s individual business lines’ contributions to the
Century Agenda effort.
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Because the Port Commission sets directives and strategy for the entire Port of Seattle, including the
Airport, the Century Agenda Strategic Objectives are referenced throughout the SAMP as Century
Agenda/Long Range Plan Sustainability Goals and Objectives. Collectively, the Century Agenda Goals
and Objectives are the foundation for the goals and objectives that guided the SAMP and sustainability
at Sea-Tac.

2.3.2 Sustainability Objectives

Within the Aviation Division, Airport leadership prepares its annual priorities. These priorities
establish the strategic direction for the division.

2.3.2.1 Aviation Division 2015 Business Plan and 2018 Priorities

SAMP Technical Memorandum No. 1 Background, Process, Goals, and Objectives identifies in detail the
goals associated with the 2015 Business Plan, the plan that existed in 2015 when the heart of the
sustainability work for this study was being conducted. Subsequently, the Aviation Division replaced
its business plan process with the development of its 2018 Priorities. The environment and
sustainability 2018 priorities focus on three aspects of the Airport’s goals that are key to realizing long-
term Airport growth: increased use of sustainable aviation fuel; regional stormwater planning and
solutions; and continued implementation of the Airport’s Noise Remedy Program. Table 1.2-3 in the
prior chapter includes the Aviation Division’s 2018 Priorities.

2.3.2.2 Strategy for a Sustainable Sea-Tac (S3)

The Aviation Division Environment and Sustainability Department established a five-year plan in 2009
entitled the Environmental Strategy Plan (ESP) in the context of the Century Agenda. The ESP was a
five-year roadmap for achieving greater environmental sustainability at the Airport. In 2015, the
Division developed the next phase of the environmental elements of the sustainability program by
creating the Strategy for a Sustainable Sea-Tac (also called S3). The Port’s environmental goals and
objectives were further enhanced by the Commission in 2017.

Since the SAMP study timeline overlapped with preparing the S3, Port staff opted to integrate the two
processes, and use the S3 objectives to help direct the screening of alternatives during the SAMP and
represent environmental goals and objectives. The S3 objectives are listed in Table 1.2-4 in the prior
chapter.

2.3.2.3 Office of Social Responsibility

The Airport’s social responsibility programs are part of the Port’s Office of Social Responsibility (OSR).
The OSR seeks to ensure that the economic (job creation and development) and the environmental
(healthy communities) gains made by the Port are done “within a framework of equity, inclusion and
equal access.”

Social elements of sustainability, as defined by the Global Reporting Initiative, “concerns the impacts
the organization has on the social systems within which it operates.”* These social systems are the

*Global Reporting Initiative https://www.globalreporting.org
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communities that live within the local jurisdiction of King County and Washington State; business
partners like airlines and contractors; and the Port’s employees.

With the update of the Long Range Plan in 2017, the Port Commission strengthened the Port’s diversity,
inclusion, and social equity program. The 2018 milestones specific to equity include the following,
among others:

Recommend to the Commission a priority hire requirement and aspirational goal on
eligible construction projects focusing on apprenticeships, diversity, and preferred
entry

Create quality jobs/equity criteria for the Port’s economic development projects, with
priority given to those targeting middle wage industries and occupations

In addition, the Port of Seattle is designing a “Model of Equity, Diversity and Inclusion” that will link the
Port’s values and commitment to equity, diversity, and inclusion to specific behaviors and practices at
the organizational, department, and individual levels. The Model will enable the Port to operate more
effectively and sustain organizational performance, including:

Identifying and addressing barriers to opportunity (for example, internally for current
employees, attracting future employees, in their Small/W/MBE efforts, in their role in
the region as an economic engine, and in efforts to build environmental sustainability)

Producing innovative and effective solutions
Achieving higher levels of employee engagement and commitment
Building more collaborative relationships with the communities they serve

In January 2018, the Port Commission announced an additional initiative, focused on human trafficking.
Specifically, the Commission directed the Port staff to make additional efforts to increase the awareness
of human trafficking by conducting training and other activities which help Port employees and Airport
workers identify signs of possible trafficking, give victims information on how to obtain help, educate
travelers about human trafficking, and provide information on how to report suspicious situations or
concerns.*

Many of the social responsibility goals and objectives are reflected in the Aviation Division planning
activities as well as past business plans and 2018 Priorities. However, other goals identified for the
SAMP include:

Maximize the compatibility of new development with nearby lands.
Identify benefits of proposed development to the local community.

Enhance employee welfare and facilitate diversity.

*http://www.portseattle.org/About/Commission/Meetings/2012/RM_20120110_6¢_attach.pdf
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Reduce Off-Airport environmental impacts to nearby communities.

Be transparent in public communications and increase outreach to the local
community.

2.3.2.4 Lessons Learned During the SAMP Process

Many of the Port’s goals and objectives relate to how the Port staff manage Port-owned facilities and
were not part of the consultant scope for preparing the master plan. As a result, the Port identified the
following framework for integrating sustainability into the SAMP:

What we build (a focus of a master plan)

Where we build (a focus of a master plan)

How we build

How we manage our airport (present and future)

During the SAMP, Port staff focused on addressing the goals and objectives that relate to how it
manages its facilities, whereas the Consultant Team in concert with Port staff evaluated the “what we
build” and “where we build” relative to the goals and objectives. The Consultant Team also developed
an evaluation tool to help Airport staff understand the potential resource use associated with “how we
build.”

Some of the goals and objectives identified in Chapter 1 did not directly lend themselves to screening
development alternatives. Therefore, the SAMP process identified additional goals and objectives that
were used to help differentiate among development concepts relative to the Century Agenda, Long
Range Plan, and the S3. Table 2-1 lists the goals and objectives used in the SAMP process to develop
and screen development alternatives and recommendations. These goals and objectives complement
the goals and objectives discussed earlier.

In evaluating various development recommendations, the alternatives performed equally relative to
some of the goals and objectives. One of the lessons learned when considering alternatives was the
need to identify and refine those goals and objectives that clearly enabled the Port to discern
differences among development alternatives. For instance, when considering various initial passenger
terminal and gate concepts, the alternatives performed equally relative to impacts on natural resources
(wetlands, creeks, impervious surface) as well as social considerations (noise, light emissions, and
consistency with zoning). However, clear differences existed relative to Airport operational conditions,
and reduced taxi/idle/delay (air emissions).* As the planning progressed to more integrated and
refined concepts for all functional areas, other goals and objectives were used to screen the options.

>€During the 2" round screening of terminal and gate concepts 12 criteria were identified (7 financial-operational, 3 environmental,
and 2 social). However, in round 3 screening, 10 criteria were used (6 financial-operational, 3 environmental, and 1 social); and
only 7 of the 10 criteria at this round enabled differentiation of alternatives from one another relative to the goals.
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A secondary consideration in the SAMP was the premise that a master plan would identify the facilities
that would be necessary to serve forecast demand. The sustainability approach and framework were
developed with a focus on the Near-Term Projects that are reasonably expected to be completed within
the next five to ten years. The Port recognizes that beyond that timeframe the facilities are conceptual,
will undergo additional planning, and may change as a result. In addition, as shown in later chapters,
the Port has embraced the Plan-Do-Check-Act cycle which calls for evaluation of progress and
adjustments over time. Therefore, it would be expected that the Port would adjust its sustainability
program before the Port completes the Near-Term Projects or launches other airport development
projects.

2.3.3 Sustainability Focus Areas

When preparing a sustainability plan, the FAA’s guidance to airports suggests that the airports identify
categories or areas on which the plan should focus. Since the Port of Seattle had a well-established
sustainability culture before the SAMP was initiated, the focus areas were identified based on the triple-
bottom line and the Port’s goals and objectives discussed earlier. As the SAMP proceeded, additional
objectives were identified, as noted in Table 2-1 to enable differentiation of the development
alternatives relative to achieving various other Port goals and objectives. However, these additional
objectives reflected refinements in the overarching goals and remained within the general focus areas,
noted in Table 1-5. Also noted in that table is that the focus areas include financial-operational,
customer service, environmental, and social/community benefits.

The focus areas, in combination with the goals and objectives, served as the basis for considering
various sustainability strategies, collectively referred to as initiatives, opportunities, and actions (10As)
that the Port could implement to move toward achieving its goals and objectives. As part of monitoring
progress (the “check” process, in the plan-do-check-act process discussed in Chapter 5 SAMP
Sustainability Implementation Process and Plan), encourages the identification of metrics to measure
progress.

2.3.4 Sustainability Metrics

The Port has a long history of evaluating its progress toward achieving its various goals and objectives
as evidenced by the processes and documents mentioned previously. During the SAMP study,
consideration was given to the various metrics that the Port uses and would use in the SAMP process to
evaluate development recommendations, as well as ongoing plan-do-check-act process. In the context
of the two themes “what and where we build” versus “how we manage our operations”, the metrics
defined in this report are designed to assist the Port with both themes. However, in the context of the
SAMP, not all metrics were evaluated as part of considering development recommendations. Table 2-2
lists the broad range of sustainability metrics. As is noted later in this document, data are not currently
available for all metrics. However, the metrics are listed to facilitate the current and future
sustainability work of the Port of Seattle.
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Table 2-1

Sustainability Goals and Objectives
Seattle-Tacoma International Airport

Goals / Objectives

Potential Metrics

01:

02:

03:

04:

05:

Enable the Port to achieve its financial goals in the

business plan relative to Cost per Enplaned Passenger

(CPE) and debt per enplaned passenger (DPE). The

following are important to achieving this primary

objective:

. Enable phased, incremental development

. Maximize use of technology to minimize the
amount of new development

. Provide revenue-generating space in the terminal
facilities in accordance with Port guidelines

. Ensure that that the cost of meeting facility needs
does not exceed the Port’s debt goals (i.e., overall
affordability, but with total cost of ownership in
mind)

Minimize the effect of SAMP recommendations on
cost center rate imbalances. This goal was identified
as important, as given the Airport lease agreement
structure that is based on cost center rates. It would
affect the ability to afford future development.

Reduce dwell time on the curb front and increase

throughput to efficiently accommodate demand in

the following ways:

. Ensure capacity of public parking is adequate to
enable the Port to increase revenue

« Provide cruise ship bus interfaces in a way that
enhances customer service

Minimize aircraft taxi time and reduce airfield

congestion associated with ground vehicles in the

following ways:

. Reduce runway crossings and reduce runway
occupancy times

« Provide for efficient aircraft de-icing

. Develop a Surface Area Management System

. Develop aircraft departure sequencing process vs.
FAA First Come, First Serve model.

. Develop more versatile parking, with RON demand
increasing.

Satisfy the demand for air cargo in a manner that
strives to consolidate cargo areas while minimizing
congestion associated with the landside interfaces.
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Professional Judgment (cost, spatial allocation)
CPE

DPE

Total project capital costs

Estimated 20-year O & M costs

Total cost of ownership

Percentage of project cost allocated to airline cost
centers (for top 4 or 5 projects only)

LOS on curb front

Parking spaces

Average walk distance for cruise ship passengers—
enplaning and deplaning

Average level changes for cruise ship passengers—
enplaning and deplaning

Professional judgment (trade-offs among gate, RON,
cargo, and deicing position productivity)
Professional judgment related to the availability of
appropriately located runway exits, by airplane
design group

Runway crossings

Runway occupancy times

Average aircraft taxi time

Average gate occupancy time during deice
conditions

Utilization ratio (metric tons per square foot of
warehouse)
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Table 2-1 (continued)
Sustainability Goals and Objectives
Seattle-Tacoma International Airport

Goals / Objectives

Potential Metrics

06:

07:

08:

09:

012:

Maximize efficient passenger and baggage movement
throughout the passenger’s trip through Sea-Tac
Airport (garage/terminal —to-aircraft, and making
connections from aircraft to aircraft):

. Maximize passenger throughput and level-of-
service (LOS) in the terminal, including security
checkpoints.

. Maximize the passenger’s ease of connection, and
minimize wait time at security and check-in.

. Maximize customer service: Minimize walking
distances.

« Minimize development through maximize common
use facilities.

Air Quality and Climate Protection:
« Reduce air pollutant emissions by 50% from 2005
levels by 2037
» Scope 1 and 2 emissions, which are direct
greenhouse gas emissions from Port-owned or
controlled sources, shall be:
— 15% below 2005 levels by 2020.
— 50 % below 2005 levels by 2030.
— Carbon neutral or carbon negative by 2050.
« Scope 3 emissions are emissions the Port has
influence over, not direct control. The Port-wide
goals for Scope 3 emissions shall be:
— 50 % below 2007 levels by 2030.
— 80 % below 2007 levels by 2050.

Buildings and Infrastructure: Seek LEED Silver for
new construction, additions, and major renovations
and minor renovations that modify mechanical,
electrical, and plumbing systems, and encourage
LEED certification for tenant improvements.

Climate Adaptation: Complete a risk analysis of
potential climate change impacts and implications for
the Airport and develop a strategic plan for
avoiding/mitigating risks.

Waste — Construction: Divert to recycling 85% of
construction waste by 2020, 90% by 2025, and reach
zero waste by 2035.
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LOS (queuing, curbsides)

Minimum connect time

Average walking distance

Average SSCP wait time

Peak period SSCP wait time

Average distance—curb to bag drop; centroid of
garage to bag drop

Last bag cutoff time

Dwell time

Taxi time

Vehicle miles traveled

Emissions inventory (tons/year)

Scope 1 and 2 emissions per year (MT/year)
Scope 1, 2, and 3 emissions per year (MT/year)

Square feet of buildings with LEED silver or higher
certification.

Complete risk analysis
Prepare strategic plan

Percent of waste diverted.
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Table 2-1 (continued)
Sustainability Goals and Objectives
Seattle-Tacoma International Airport

Goals / Objectives

Potential Metrics

013:

014:

015:

0O16:

017:

018:

019:

020:

Waste - Terminal and Airfield: Divert 60% of terminal
solid waste and 15% of airfield solid waste by 2020.

Waste - Hazardous: Reduce the volume of hazardous
waste generated from Port maintenance and
operations to meet requirements for Small Quantity
Generator Status by 2020.

Energy: Meet all future growth in energy demand
through the most practical and cost-effective
conservation measures and renewable energy.

Fish and Wildlife: Protect, enhance, and steward fish
and wildlife habitat while maintaining air
transportation safety.

Noise: Increase the number of noise compatible
units within the noise remedy boundary to 95
percent through the year 2030.

Transportation: Reduce the greenhouse gas
emissions associated with passenger and employee
transportation to and from Seattle-Tacoma
International Airport by decreasing the emission
intensity of the travel modes and increasing the
proportion of trips made using environmentally
preferred modes.

Water Conservation: Reduce projected future
consumption by 4% over 2008 levels in 2020 and 12%
in 2030.

Water Quality: Contribute to the restoration of Puget
Sound and local receiving waters by providing water
quality treatment, flow control, and using green
storm water infrastructure (where feasible) for
Airport industrial storm water.
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Percent waste diverted
Tons of Landfilled Waste
Tons of Recycled Waste

Kilograms of hazardous waste generated, rolling 180
days.

Electricity (kWh) consumption per year

Percentage of electricity consumed that comes from
renewable sources (kWh’s from renewable/total
kWh's)

Natural gas (therms) consumption per year
Percentage of natural gas consumed that comes
from renewable sources (therms from
renewable/total therms)

Gallons of fuel used in fleet vehicles

Total MMBTUs per year

Acres of open space displaced
Acres of protected habitat displaced

Percentage of noise compatible units within the
noise remedy boundary

Percentage of passengers accessing the Airport
under the various environmentally preferred modes
(percentage of passengers using environmentally
preferred modes relative to total O&D passengers)
Environmentally preferred modes: Daily parking,
taxi, door-to-door van, hotel/motel courtesy vehicle,
air porters, public transit, and charter/other bus

Potable water consumption in gallons per year
Non-potable water reuse

Gallons of water treated by infiltration per year
Gallons of rainwater captured and reused per year
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Table 2-1 (continued)
Sustainability Goals and Objectives
Seattle-Tacoma International Airport

Goals / Objectives

Potential Metrics

021:

022:

023:

024

025:

Maximize the compatibility of new development with
nearby lands.

Identify benefits of proposed development to the
local community.

Enhance employee welfare and facilitate diversity.

Reduce Off-Airport environmental effects to nearby
communities.

Be transparent in public communications and
increase outreach to the local community.

Consistency of proposed project with existing zoning
Proximity to noise and light sensitive land uses

Socioeconomic impact (jobs/payroll/regional
economic input)

Roadway LOS/Congestion

Changes in environmental effects (07 thru 020)

OSR office to determine — will not differentiate
among MP alts

Changes in environmental effects (07 thru 020)

Number of interactions with the public

(i.e., workshops or open houses)

Number of comments received and number of
commenters

Extent of coverage of near-airport and other
communities

O#- Objective number; CPE — Cost per enplanement; DPE — Debt per enplanement; O&M - Operations and
Maintenance; SAMP=Sustainable Airport Master Plan; LOS — Level of service; SCCP — Security Screening Check Point;
LEED — Leadership in Energy and Environmental Design; MT- Metric tons; MMBTU — Million British Thermal Units.

Source: Technical Memorandum No. 1, Background, Process, Goals and Objective; Table 3-1.
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Focus Area

Table 2-2
Summary of Sustainability Metrics
Seattle-Tacoma International Airport

Metric(s)

Serving demand

Gateway of Choice

Customer service

Project affordability/cost center
imbalances

Productivity of existing facilities/
operational efficiency

Renew aging infrastructure

Maximize efficient passenger and
baggage movement

« Isthe demand for 2034 served?
. Total passengers

. Tons cargo

. Volume/capacity relationship

« Space utilization

. Level of service (LOS)

« Cost per enplaned passenger

. Total passengers

. Tons cargo

. Nonstop cities/markets served (Number of year-round medium & long-haul
service, number of seats, and number of destinations)

. Volume/capacity relationship
. Level of service (LOS)

. Customer survey/reactions

« On-time delivery)

. Walking distances (ft.)

« Cost or debt per enplaned passenger

. Total project capital costs

« Estimated 20-year O & M costs

. Total cost of ownership

« Specific airline rates

. Percentage of project cost allocated to airline cost center (for top 4 or 5
projects only

« Turns per gate

. Passengers/sf

« Delay

. Congestion

. LOS/volume to capacity ratio

. # of Parking spaces

. Average walk distance for cruise ship passengers—enplaning and deplaning
. Average level changes for cruise ship passengers—enplaning and deplaning
« Age of infrastructure

. Age relative to expected life

« Annual cost of maintenance needs

« Minimum connect time

. Average walking distance

« Average SSCP wait time

« Peak period SSCP wait time

. Average distance—curb to bag drop; centroid of garage to bag drop
. Last bag cutoff time

SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9 2-11



Focus Area

Table 2-2 (continued)
Summary of Sustainability Metrics
Seattle-Tacoma International Airport

Metric(s)

Air Quality and Climate Change

Buildings and Infrastructure

Energy

Fish & Wildlife

Noise

Transportation

Water Conservation

Water Quality

Waste - Construction

Waste — Hazardous

« Tons of criteria pollutant emissions

. Dwell time

. Taxitime

« Vehicle miles traveled

. Emissions inventory (tons/year)

. Energy consumption

. Scope 1,2, and 3 Emissions inventories (Metric tons/year)
« Complete risk analysis

. Availability of strategic plan

« # of building with LEED certification
. Square feet of buildings with LEED silver or higher certification

« kWh consumed

« Gallons of liquid fuels

« Therms of natural gas
. Energy per passenger

. Energy per square foot
. Total energy (MMBTU)

« Acres of open space displaced

« Acres of protected habitat displaced

« Population of species present

« Population and housing within 65 DNL and structures that have participated
in the Noise Remedy Program

« Noise complaints

« Proximity of noise sensitive facilities to new buildings

« Compliance with noise procedures

« Fly quiet metrics

. Percentage of passengers accessing the Airport under the various
environmentally preferred modes (percentage of passengers using
environmentally preferred modes relative to total O&D passengers)

. Environmentally preferred modes: Daily parking, taxi, door-to-door van,
hotel/motel courtesy vehicle, air porters, public transit, and charter/other
bus.

. Potable water consumption in gallons per year
. Non-potable water reuse

. Gallons of water (and %) treated by infiltration per year
. Gallons of rainwater captured and reused per year

. Tons of annual construction waste
. Percent of waste diverted.

. Kilograms of hazardous waste generated, rolling 180 days.
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Table 2-2 (continued)
Summary of Sustainability Metrics
Seattle-Tacoma International Airport

Focus Area Metric(s)

Waste — Terminal and Airfield . Tons of Landfilled Waste
. Tons of Recycled Waste

Employee welfare and workforce . Employee turnover
development « Occupational injury rate and lost work day injury case rate
. Annual safety evaluation scores
. Placement in jobs; training completion
« % of employees agree the that Port act as a single organization with a
common vision; % increase toward ideal culture (LRP)
« % of processes that are standardized and implemented; % performance
plans that link goals to manager or organizational goals through e-
performance system (LRP)
« % managers who include “lead and manage staff effectively” goal in their
Performancelink; % of employees who completed diversity and inclusion
development opportunity [workshop, classes, council participation, etc.] at
least every 3 years (LRP)
. # of unique visits to webs pages related to diversity & inclusion; # of free
and paid media placements related to diversity & inclusion (LRP)
. Employee development activities

Land Use Compatibility . Consistency of proposed project with existing zoning
« Proximity to noise and light sensitive land uses
. Noise or other complaints

Community benefits . Socioeconomic impact (jobs/payroll/regional economic input)
. Roadway LOS/Congestion
. Changes in environmental effects
. Noise or other complaints

Foster local business opportunities . Number of jobs
« Payroll
« Number of tenants
. Sspent on small businesses; $ spent on WBE/MBE
. Percentage of tenants headquartered in Puget Sound

Public outreach « Number of meetings

« Number of newsletters

« Number of comments received

. Complete coverage of the near-airport communities
Transparency « Number of meetings

« Number of newsletters

« Number of comments received

Notes: DNL = Day Night Average Sound Level; LEED = Leadership in Energy and Environmental Design;
LOS = Level of Service; LRP= Long Range Plan; MMBTU=Million British Thermal Unit; O&D = origin & destination;
O&M = operations and maintenance; SCCP: Security Screening Checkpoint; SF=square feet.

Source: Port of Seattle, Synergy Consultants, March 2018.
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Sustainability Baseline
Inventory

The sustainability baseline establishes the current situation from which the
Port can begin to measure performance against the sustainability goals.

3.1 Introduction

During the preparation of the SAMP, data were collected to identify the current performance of the
Airport, and recent past if available, relative to the sustainability metrics identified in the prior
chapters. Those conditions are referred to as the baseline. This chapter identifies the baseline data and
conditions.

The discussion of baseline conditions follows the categories/focus areas described in Chapter 2.
Section 3.1 discusses the first leg of the triple bottom line: financial and operational efficiency
conditions, while Section 3.2 discusses environmental conditions, and Section 3.3 discusses social and
community outreach conditions.

3.2 Financial and Operational Efficiency Baseline

The baseline financial-operational conditions were identified from existing FAA databases and Port
reports which are published annually. Some of the metrics required coordination with Port staff to
collect, such as ensuring that the annual financial and operational efficiency data were consistent
across the timeframe 2010-2016. Areas where data are not being tracked or are not available are also
identified.

As described in Chapter 2, the Port has developed a series of financial and operational efficiency goals
and objectives for the Airport. Table 2-3, in Chapter 2, lists the metrics identified to measure progress
toward the financial and operational goals and objectives.

Some of the financial-operational metrics do not have a direct baseline, as they are associated with a
proposed development or a project. Information between 2010 and 2016 is presented where available.
The financial, facility, and operational metrics were grouped as follows to facilitate how this report
considers the baseline conditions:

Airport Activity Metrics

Operational Efficiency and Performance Metrics
Financial Metrics

Facility Space and Condition Metrics

Survey Metrics
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Derivative Metrics

Project Metrics

The following subsections discuss the actual conditions and Airport performance relative to these
groupings.

3.2.1  Airport Activity Metrics

Technical Memorandum No. 4 Forecasts of Aviation Activity presents a detailed review of the past
activity levels at Sea-Tac Airport. Table 3-1 lists the activity statistics for Sea-Tac Airport. Five primary
activity metrics characterize an airport: (1) total passengers; (2) enplaned passengers (passengers
boarding aircraft); (3) Origin & Destination (0&D) passengers; (4) total annual aircraft operations; and
(5) tons of cargo.

Key conditions were:
In 2016 there were 21,500,245 enplanements or 45.7 million total passengers;

— 89.4% of passengers in 2016 originated or ended their travel (called O&D passengers) in
the Puget Sound Region:

— The San Francisco area was the largest domestic 0&D market with 10.3% of domestic O&D
passengers, followed by Los Angeles with 10.1%, Portland (6%), Spokane (4%), and Denver
(3.9%).

— Tokyo, Japan was the largest international 0&D market with 6.1% of international 0&D
passengers, followed by London in the United Kingdom with 5.0%, Seoul, Korea (4.0%),
San Jose Cabo, Mexico (3.7%), and Toronto, Canada (3.2%).

332,636 metric tons of cargo served in 2015 increasing to over 366,000 metric tons in
2016.

— 39.8% of cargo served on passenger aircraft.
— 60.2% of cargo served by all-cargo aircraft.

381,408 annual aircraft operations in 2015 (sum of arrivals and departures) which
increased to 407,637 annual operations in 2016.**

As of 2016, Sea-Tac Airport has been one of the fastest growing airports in the United States in terms of
total passengers served. Sea-Tac was the 13t busiest airport in the United States and 31st in the world,
as measured by total passengers in 2015 and had become the 9th busiest U.S. airportin 2016. Relative
to cargo, Sea-Tac was 20t in the United States.***

*Port of Seattle web site, activity statistics.
**EAA TAF. https://taf.faa.gov/
>6>e>6Airports Council International: http://www.aci-na.org/content/airport-traffic-reports.
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Table 3-1
Baseline Airport Activity Metrics (2010-2016)
Seattle-Tacoma International Airport

Annual Enplanements (passengers boarding) Total Passengers
Percent (enplaned and Metric Tons

Year Air Carrier Commuter Total International Percent O&D deplaned) of Cargo
2010 12,779,410 2,438,502 15,217,912 9.0% 74.9% 30,436,000 283,226
2011 13,301,074 2,566,474 15,867,548 9.0% 74.1% 31,735,000 279,888
2012 13,509,492 2,571,971 16,081,463 9.7% 74.6% 32,163,000 283,606
2013 13,924,622 2,617,581 16,542,203 10.2% 74.1% 33,084,000 292,585
2014 14,490,210 2,923,787 17,413,997 10.1% 73.7% 34,828,000 333,926
2015 15,984,591 3,576,098 19,560,689 10.3% 69.8% 39,121,000 332,636
2016 17,440,882 4,059,363 21,500,245 10.6% 89.4% 45,737,115 366,431

Annual Aircraft Operations Total Nonstop Markets

Aircraft
Air Taxi & Using Gate/Terminal

Year Air carrier Commuter GA Military Total Parking Position Domestic International
2010 291,044 18,894 3,273 107 313,318 309,938 75 21
2011 295,931 15,723 3,596 130 315,380 311,654 72 19
2012 293,616 14,704 3,595 152 312,067 308,320 80 20
2013 295,542 13,961 3,515 83 313,101 309,503 84 21
2014 315,600 12,674 4,056 133 332,463 328,274 83 22
2015 368,722 8,401 4,160 125 381,408 377,123 87 23
2016 393,932 10,312 3,287 106 407,637 n.a. n.a. n.a.

Source: FAA Terminal Area Forecast downloaded 3-11-2018 for 2008-2016 except for those noted below. n.a. = not available

0&D Passengers, Technical Memo 4, Table 3-4; Cargo (2008-2014) Technical Memo 4, Table 4-2, 2015 Cargo from Port statistic for
year ending Dec 2015 (Port web site; International Percentage of Enplanements - Technical Memo 4, Table 3-4; 2015 Operations:
Port of Seattle Statistics.

Total Passengers — enplanements *2, rounded to the 1,000 Aircraft using a Gate/Terminal parking position — the sum of Air
Carrier and Air Taxi/Commuters.

SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9



3.2.2 Financial Report Metrics

The Port is a municipal corporation of the State of Washington, organized in September 1911. In 1942
the local governments in King County selected the Port to operate Sea-Tac Airport. Port policies are
established by a five-member Commission elected at-large by the voters of King County. The Portis
organized into three operating divisions: Aviation, Maritime, and Real Estate. Financial performance is
reported for each division. Divisional business plans and budgets are reviewed and approved by the
Commission annually. Once the budgets are in place, they are reviewed annually, and the Port
publishes its Consolidated Annual Financial Report. In addition to the Consolidated Report, the Port
publishes annually its Financial & Performance Report which contains a review of the performance of
each division.

The 2016 Financial & Performance Report noted the following for the Aviation Division:

Net Operating Income was 3% higher than budget. This was because while operating
revenue was lower than budget, the operating expenses were even lower.

Enplanement growth drove increases in non-airline revenue and enabled the Port’s
Cost Per Enplanement (CPE at $10.10 in 2016) to be the lowest since 2003. Although
there is no mandated reporting of CPE in audited financial statements, many airports
include the current fiscal year's CPE in their reports. Cost per enplanement is the
industry accepted method for comparing airline costs among airports.

Improved debt service coverage compared to budget reflected increased cash flow
from growth in enplanements.

According to Moody’s,* the Port of Seattle had a bond rating of A1 in 2016. A bond rating represents
the credit worthiness of a corporation of government bonds. At A1, this signifies “... STRONG capacity
to meet its financial commitments but is somewhat more susceptible to the adverse effects of changes
in circumstances and economic conditions than ... in higher-rated categories.”

While airport activity characteristics are tracked on a frequent basis, many of the other financial-
operational efficiency metrics are not tracked annually or not available publicly. Table 3-2 shows the
baseline financial characteristics for data available through 2016.

3.2.3  Facility Space and Condition Metrics

Facility space and condition metrics enable the Port to identify the facilities that are available, facility
needs, and the relative age of facilities in their cycle of renewal. Facility space is a major element of
what is evaluated in a master plan, as an inventory is prepared of key airport functional area space and
its allocation. SAMP Technical Memorandum No. 4 Existing Conditions Inventory documents the baseline
condition associated with major Airport facilities.

>ehttps://www.moodys.com/
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Operating Revenue (in $1000)

Aeronautical Revenue

SLOA Il Incentive

Non-Aeronautical Revenue
Total Operating Revenue

Total Operating Expense

Net Operating Income

Capital Expenditures
Landed Weight (in 1000 lbs.)

Performance Metrics

Cost per enplanement

O&M Cost per enplanement
Non-Aero Revenue/enplanement
Debt (Smillion)

Debt Service Coverage

Days Cash on hand

Airline Rate Base Cost Drivers
O&M Cost (in $1000s)
Calculated O&M (in $1000s)

Table 3-2

Baseline Financial Metrics (2010-2016)
Seattle-Tacoma International Airport

2016 2015 2014 2013 2012 2011 2010
$247,811 $ 229,470 S 228,864 S 238,735 S 233,112 S 207,763 S 198,843
S (3,576) S (3,576) S (3,576) S 14,304 S -- S -- S --
$221,021 $ 196,844 S 180,791 $ 160,765 $ 152,960 $ 142,959 $ 135,418
$ 465,256 $422,738 S 406,079 S 413,804 S 386,072 S 350,722 S 334,261
$ 261,226 $ 237,655 S 230,704 S 225,908 S 216,556 S 191,869 S 181,142
$ 204,040 $ 185,083 S 175,375 S 187,896 S 169,516 S 158,853 S 153,119
$ 153,887 $ 164,931 S 155,970 S 108,841 S 100,305 S 166,820 S 183,578
27,202,000 24,757,000 22,500,491 20,949,155 19,986,628 20,193,785 19,834,101
10.10 10.12 11.48 11.90 13.17 11.76 11.63
11.46 11.26 12.33 Not Reported Not Reported Not Reported Not Reported
9.70 9.33 9.66 Not Reported Not Reported Not Reported Not Reported
$3,176.2 $3,327.7 $3,361.5 $3,111.9 $3,300.6 $3,435.7 Not Reported
1.53 1.49 1.38 1.40 1.40 1.44 1.39
416 469 405 437 462 Not Reported Not Reported
$ 165,427 $ 149,974 S 145,529 Not Reported Not Reported Not Reported Not Reported
$224,170 $ 220,250 S 214,710 Not Reported Not Reported Not Reported Not Reported

Sources: Port of Seattle 2016 Financial & Performance Report as of December 31, 2016.
Port of Seattle 2015 Financial & Performance Report as of December 31, 2015.
Port of Seattle 2013 Financial & Performance Report as of December 30, 2013.
Port of Seattle 2012 Financial & Performance Report as of December 31, 2012.
Port of Seattle 2011 Financial & Performance Report as of December 31, 2011.
Port of Seattle 2010 Financial & Performance Report as of December 31, 2010.

Port Comprehensive Annual Report 2014, 2013, 2012.
Port Comprehensive Annual Report 2013, 2012, 2011.
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Table 3-3 summarizes the baseline facility space characteristics as of 2014 (the baseline year used in
the SAMP planning analysis). In a master plan, once an inventory is conducted of current facilities, and
the aviation demand forecast has been prepared, an evaluation is conducted of facility requirements.
The facility requirements analysis enables airport planners to identify deficits/gaps in available space
that would exist as activity levels increase. At the same time, as facilities age, there is the need to renew
them (e.g., pavement begins to degrade overtime with use, requiring maintenance and replacement).
SAMP Technical Memorandum No. 5 Facility Requirements and Alternatives discusses the deficits in
space that have resulted in the identification a long-range development vision, that led to the Near-
Term Projects.

As part of the SAMP, an evaluation was also conducted relative to the current age of Airport facilities.
Appendix A Task 6.12 Report - Total Cost of Ownership, Section 3.5.1 Analysis of Current Terminal
Service Life documents that evaluation. The age of structures reflects the need for maintenance and
upkeep, as well as the performance of technology at the time, such as energy conservation measures.
Table 3-4 shows that the average age of passenger handling facilities (i.e., terminal and concourse
space) was over 24 years old as of 2015.

One of the facility metrics is associated with Leadership in Energy and Environmental Design (LEED)
and the amount of facility square footage that is LEED certified. Those conditions are described in
Section 3.2 of this chapter associated with the environmental focus area for facilities /buildings and
infrastructure.

The Airport’s minimum connect time of 90 minutes was noted in the Aviation Division’s 2015 Business
Plan. At the time of this analysis, information for 2016 was not available concerning average walking
distance, average security screening check-point (SSCP) processing and wait times, average distance
from curb to bag drop, average distance from centroid of garage to bag drop, and last bag cut off. Itis
anticipated that in the future, the Port may use such data as a metric of performance for existing and
planned facilities.

3.2.4  Operational Efficiency Metrics

Table 3-5 identifies the current operational efficiency metrics. The Port’s Aviation 2015 Business Plan
and 2018 Priorities identified several operational issues that the Port monitors relative to the efficiency
of tenant operations. To identify operational efficiency, the Bureau of Transportation Statistics and the
FAA'’s Aviation System Performance Metric databases were accessed to identify the percentage of
departures that are on time, average arrival and departure delay times, and taxi times at Sea-Tac. In
addition, the FAA’s Accident and Incident Data System* (AIDS) was accessed to identify reported
accidents/ incidents. While there were several items reported in the FAA’s AIDS database for Sea-Tac,
there was only one accident/incident during the same period (2010 through 2016) in the National
Transportation Safety Board’s database.

*The FAA Accident and Incident Data System (AIDS) database contains incident data records for all categories of civil aviation.
Incidents are events that do not meet the aircraft damage or personal injury thresholds contained in the National Transportation
Safety Board (NTSB) definition of an accident.
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As shown in Table 3-5, the percentage of on-time departures decreased between 2012 and 2016 while
at the same time, taxi-time and delay increased. The Port also identifies levels of service and demand-
to-capacity ratios associated with various facilities and roadways On-Airport. Chapter 4 of SAMP
Technical Memorandum No. 5 Facility Requirements and Alternatives presents that data in detail for

specific facilities.

Table 3-3

Summary of Current Facilities (2014)
Seattle-Tacoma International Airport

Category and Facility

Current Status

Airfield
Runway length (feet)
16L-34R
16C-34C
16R-34L

Aircraft gates and parking
Gates (a) (b)
Off gate parking positions (c)

Terminal
Check-in facilities
Kiosks with no bag check
Agent with bag check
Security screening lanes

Domestic baggage claim
Claim devices
Claim frontage (feet)

Landside

On-Airport parking
Close in parking garage
Remote

Curbside loading/unloading
Upper drive
Lower drive

Curbside roadway lanes
Upper drive
Lower drive

Air Cargo
Warehouse area (square feet)
Aircraft hardstands

Fuel storage
Volume (million gallons)
Tank area (acres)
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8,500
9,425
11,900

83 (c)
33 (e)

40
214
31

16
2,619

12,800
1,620

1,200
1,290

602,460
14

17.3
11.9
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Table 3-4

Average Size and Adjusted Age of Existing Key Facilities
Seattle-Tacoma International Airport

Average Building Age

Facility Square Foot (years)
Airport Administration Building 135,000 10.0
Concourse A 371,000 10.0
Concourse B 175,000 30.9
Concourse C 176,000 30.7
Concourse D 165,000 211
Main Terminal 1,009,000 27.7
Central Terminal Expansion 399,700 22.3
North Satellite 226,000 23.8
South Satellite 370,000 23.6
Central Plant 30,000 23.8
SUBTOTAL 3,056,000 23.7
Main Terminal Parking Garage 5,142,000 26.6
TOTAL 8,498,000 24.2
Source: CH2M Hill, Table 3-2, Appendix A Task 6.12 Report — Total Cost of
Ownership. Weighted average age effective 2015.
Table 3-5
Airfield Operational Efficiency (2012-2016)
Seattle-Tacoma International Airport
Average
Average Airport Average Number of
Percent On- Taxi-Out Departure Gate Arrival Accidents/ Incursions
time Airport and -In Delay Delay Incidents at (per 1,000
Year Departures (minutes) (minutes) (minutes) SEA operation)
2012 84.95 20.21 6.68 5.58 24 1.00
2013 83.41 20.98 7.63 6.05 11 2.25
2014 81.85 21.51 8.06 6.59 12 1.47
2015 83.23 23.89 9.81 7.44 4 n.a.
2016 83.45 24.77 8.50 5.93 0 n.a.
Source: On-time statistics https://www.transtats.bts.gov/OT_Delay/OT_DelayCausel.asp?pn=1;

FAA Aviation System Performance Metrics, https://aspm.faa.gov/apm/sys/AnalysisAP.asp

FAA Aviation Safety Information Analysis and Sharing/Accident and Incident Data System (AIDS).

n.a. = not available.
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3.2.5  Survey Results

To obtain information about passenger behavior and opinions, including customer service reactions,
periodic passenger surveys are conducted. These surveys may be conducted in the terminal or in-flight
and may occur quarterly, annually, and as needed. The primary purpose of passenger surveys is to
identify reactions to customer service, to identify the transportation modes that are used to access the
Airport, to identify wait and delay times on the curbfront or other parts of the Airport. Such surveys
can also identify deficits in facility requirements that basic spatial evaluations do not identify.

The Enplaning Passenger Survey (EPS) is a quarterly survey of 600 randomly selected enplaning Sea-
Tac passengers that has been conducted since 2014. Where possible, the survey scope and questions
are comparable to prior surveys that have been conducted at approximately 5-year intervals in the past
(1996, 2000, 2001, 2006, and 2011/2012). The topics covered in the EPS include (among others)
frequency of travel; trip duration and purpose; travel group size; number of bags; mode of travel; time
spent at the Airport; and use of Airport concessions.

Since 2011, Sea-Tac has participated in the Airports Council International Airport Service Quality (ASQ)
program, which provides a benchmark for customer satisfaction at an airport. The ASQ measures
overall customer satisfaction and 28 specific service items at more than 260 airports worldwide. The
survey identifies gaps in service delivery and helps managers to allocate resources and take actions to
increase customer satisfaction.

Service quality scores for Sea-Tac’s high priority areas, as of Q4 2017, are shown on Figure 3-1 on the
following page. The mean score under the Current Qtr Score column is based on a five point scale
where 1 = Poor, 2 = Fair, 3 = Good, 4 = Very good, and 5 = Excellent. High priority items score below
average levels of service when compared to 25 North American airports in ASQ, and high importance to
passengers. These two scores are summarized as the “quandrant score” in the far right column.

In addition, trends for each priority area show that while 2017 scores were not the highest they have
been historically, scores have been improving in a few areas.

3.2.6 Derivative Conditions

Derivative conditions reflect the above metrics quantified on a unit basis of another metric. For
example, a metric that considers passengers per square feet of concession space would identify the
number of passengers from the Airport Activity category and divide that by the square footage being
considered (i.e., concession space) that is noted in the Facility Space category. Available derivative data
were reported in Tables 3-2 through 3-5.
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Figure 3-1
Passenger Survey Results
Seattle-Tacoma International Airport

3.3 Environmental Baseline
The baseline presented in this section summarizes the Port’s existing conditions based mainly on 2016

data.

3.3.1 Range of Metrics

Table 2-2 in the prior chapter lists the Port’s Airport environmental metrics. These metrics are
grouped by various environmental topics. Itis important to note that the environmental conditions
discussed in this section are described for sustainability planning purposes only, and do not represent
the existing conditions analyses used for environmental review under the federal National
Environmental Policy Act (NEPA) and Washington State Environmental Protection Act (SEPA). The
Port’s sustainability goals and objectives and related metrics were developed and adopted voluntarily. .

3.3.2 Baseline Conditions

As discussed in Chapter 2, the Port has identified eight environmental focus areas. The baseline is
discussed for each environmental focus area in the following subsections.

3.3.2.1 Air Quality and Climate Change

This section examines air quality and climate change under the Port’s voluntary sustainability goals.
The information presented here is intended for sustainability analysis and planning only, and is not
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meant to represent the air quality analyses that will be conducted under the formal environmental
regulatory review process for the SAMP. Under regulatory review processes, air contaminants may be
assessed and compared to federally established health-based National Ambient Air Quality Standards
(NAAQS) for six “criteria” air pollutants: ozone, carbon monoxide (CO), nitrogen dioxide (NO3), sulfur
dioxide (SOx), particulate matter (coarse particles PM1o and fine particles PM;s), and lead.

Criteria pollutants are often considered “local air quality,” as in general, the emissions remain local to
the region or Airport area. The “local” term is designed to differentiate criteria pollutants from
greenhouse gases (carbon emissions), which are considered global emissions.

As described in previous chapters, the Port has established voluntary sustainability goals for air quality.
For this document, emissions inventories were prepared to estimate the total quantity of emissions
that are discharged from various sources at the Airport. Air emissions are measured in tons per year,
with greenhouse gases measured in metric tons. Because of the level of effort associated with
preparing a “criteria pollutant” emissions inventory and the level of expertise required, such
inventories are not prepared annually. Two analysis years are presented for air quality: 2014 and 2016.
Because the Port’s air quality goal uses a reference year of 2004, this section also identifies the data
associated with that condition. The 2014 evaluation used the FAA’s Emissions Dispersion Modeling
System (EDMS) Version 5.1.4.1, as did the modeling for the reference year. Subsequently, the FAA
replaced this EDMS model with a new model that evaluates air quality, greenhouse gas (C0O2), and
aircraft noise. The 2016 emissions inventory was prepared using the FAA’s Aviation Emission Design
Tool (AEDT) Version 2c Service Pack 2.

Air Quality

Criteria pollutant emissions from the following sources were evaluated:

Aircraft Engines. Commercial aircraft typically have two types of engines—those
used to power the aircraft on the ground and in flight, and those used to power
auxiliary equipment (i.e., auxiliary power units). For purposes of the emissions
inventory, the auxiliary power unit engines are separated from the engines powering
movement. To model aircraft engine emissions, the number of aircraft operations and
fleet mix (aircraft types) were established using the Port’s Airport Noise and
Operations Monitoring System (ANOMS) for year 2014, whereas the FAA’s Air Traffic
Activity System (ATADS) radar data were obtained for January 2016 through
December 2016. A representative aircraft was determined based on the data
obtained and JP Fleets was used to assign engine types for each aircraft.

Auxiliary Power Units (APUs). An APU is an engine on an aircraft that provides
energy for functions other than aircraft movement, such as for the
avionics/instruments, air conditioning, and heating. For the existing conditions
emissions inventory, model defaults were used for APUs.

Ground Support Equipment (GSE). GSE represent the support equipment that is
found at an airport that primarily service aircraft, but also the airport. A
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comprehensive GSE inventory was collected by the Port. For this analysis, GSE was
modeled by total population and fuel type.

Stationary Sources. Stationary sources include fixed combustion equipment, such as
boilers, pumps, and generators. To estimate emissions, their respective average run
hours, were provided by the Port. The generators’ horsepower ratings were also
provided by the Port to replace default horsepower assignments.

Parking Facilities and Roadways. Parking and roadway sources reflect the ground
vehicles that move to and from the Airport and include shuttle buses, taxis, private
vehicles, etc. This activity is also referred to as ground access vehicles (GAV).
Assumptions for passenger vehicle and roadway traffic were generated for the SAMP
through the surface transportation modeling process that evaluated surface traffic
congestion, which is documented in Technical Memorandum No. 5 Facility
Requirements and Alternatives. That analysis provided 2014 assumptions such as
average vehicle miles travelled (VMT) for passenger vehicles; VMT for various
roadway vehicles, such as shuttle buses, public buses, and taxis; and average speed of
each vehicle and roadway type. Parking facilities and roadways were not modelled by
the Port in the evaluation of 2016 conditions.

As part of the Environmental Assessment for the Sea-Tac Comprehensive Development Plan (CDP), a
criteria pollutant emissions inventory was prepared. That inventory noted the following total
emissions for aircraft, APU, GSE, stationary sources, parking, and ground transportation:

NOx - 1,860 tons in 2004
VOC - 607 tons in 2004
CO-12,009 tons in 2004
SOx - 143 tons in 2004
PMjo - 28 tons in 2004

PM;5s - 26 tons in 2004

The CDP emissions are the closest year of an emissions inventory relative to the Port’s air
quality goal reference year of 2005.

A summary of the 2014 criteria pollutant emissions inventory by emission source type is provided in
Table 3-6. Of criteria pollutant emissions, the two pollutants emitted in the greatest quantity were NOx
and CO emissions. Combined, they represented 80% of APU emissions, 87% of aircraft emissions, 88%
of stationary source emissions, 95% of parking facility-associated emissions, 95% of GSE emissions,
and 96% of ground transportation emissions. Overall, NOx and CO emissions represented 91% of the
emissions inventory. Emissions associated with aircraft engines and GSE represented 90% of the
criteria pollutant emission sources at the Airport.
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Table 3-6
Criteria Pollutant Emissions Inventory (2014)
Seattle-Tacoma International Airport

Tons per year

Emission Source NOy VOC co SOy PMy, PM, 5
Aircraft Engines 1,623 242 1,329 158 22 22
APUs 72 5 48 9 8 8
GSE 307 78 2,292 19 20 21
Stationary Sources 17 1 12 0 1 1
Parking 1 2 36 0 0 0
Ground Transportation 32 _19 462 2 1 2
Total 2,052 347 4,178 187 53 54

Source: LeighFisher, April 2016 using the FAA’s EDMS Version 5.1.4.1.

The Port of Seattle updated its air quality emissions inventory to show calendar year 2016 emissions
listed in Table 3-7. In the period between 2014 and 2016, the FAA issued a new emissions model
(AEDT) which was used for the 2016 evaluation. AEDT was not used to evaluate parking and ground
transportation emissions. Recognizing that the analyses for 2013 and 2016 were prepared using
different models, different timeframes, and in the case of ground transportation, different sources, the
results are similar. Aircraft continue to be the single largest emitter of NOx, VOC, and SOx. GSE are the
largest emitter of CO and particulate matter (both coarse and fine particles). As would be expected, air
emissions of these sources are increasing with increased activity levels.

Table 3-7
Criteria Pollutant Emissions Inventory (2016)
Seattle-Tacoma International Airport

Tons per year

Emission Source NOy VOC co SOy PMy, PM, 5
Aircraft Engines 1,775 261 1,455 162 13 13
APUs 40 3 33 5 5 5
GSE 370 94 2,769 19 25 25
Stationary Sources 18 1 12 0
Parking n.a. n.a. n.a. n.a. n.a. n.a.
Ground Transportation n.a. _n.a. n.a. n.a. n.a. n.a.

Total 2,267 379 4,841 190 48 47

n.a. = not available.

Source: Landrum & Brown using the FAA’s AEDT Version 2c Service Pack 2, Sept 2017.
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As shown in the two preceding air quality tables, most air pollutants increased with additional
operations while others decreased with advancing engine technology. More specifically, CO, VOCs, NOx
and SOx all increased, while PMo and PM2sboth decreased.

Climate Change Protection

The Port’s programs for climate adaptation and protection address both the emission of greenhouse
gases that are known to alter the climate, as well as actions to adapt to the changing climate. The Port
of Seattle was one of the first airports in the county to prepare a comprehensive airport greenhouse gas
inventory. This section discusses the boundary of the emissions inventory, the methodology used to
calculate greenhouse gases, and then presents the results.

An essential element in preparing a greenhouse gas inventory is the identification of the inventory
boundaries. The boundaries establish what sources of emissions that an airport has ownership and
control over, and which sources should be included in the inventory. U.S. Environmental Protection
Agency (USEPA) and World Resource Institute (WRI) guidance suggest that the following be considered
when establishing the boundaries:

Organizational structure. As reflected by control through ownership, legal
agreements, joint ventures, etc. In the case of the Port, which has marine and aviation
facilities, this inventory boundary was limited to Sea-Tac Airport.

Operational boundaries. Once an entity has determined its organizational
boundaries, it then sets its operational boundaries. This involves identifying the
emissions associated with its operations and categorizing them as direct, indirect, and
optional emissions (Scope 1, 2, and 3 respectively).

— Scope 1 (Direct emissions) are from sources that are owned or controlled by the party.
For example, emissions from combustion in owned or controlled boilers, furnaces,
vehicles, etc. The WRI methods refer to direct emissions as Scope 1 emissions.

— Scope 2 (Indirect) from purchased electricity.

— Scope 3 (Optional emissions) are a consequence of the activities of the entity but occur
at sources owned or controlled by another party. Scope 3 is an optional reporting
category that allows for the identification of all other emissions that are a consequence of
the activities of the entity but occur from sources not owned or controlled by the entity.

All discussions of emissions are clear to identify those that are owned and controlled by the Port as
Scope 1 and 2, whereas those that are owned and controlled by other parties are referred to as Scope 3;
at Sea-Tac Airport, Scope 3 emissions are owned and controlled by Airport tenants and the public
accessing the Airport.

While purchased electricity generates emissions off-site, they are considered in a greenhouse gas
inventory, whereas they are not considered in the air quality criteria pollutant inventory discussed
previously because of the distance from the Airport the emissions are created.
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The Port of Seattle was the first airport in North America to participate in the Airport Carbon
Accreditation (ACA) Program in 2014 and was accredited at Level 3 Optimisation in 2017. The ACA
program is the carbon management certification program designed specifically for airports and the
sources of emissions that occur at airports.

Table 3-8 shows the Port’s 2014 ACA Greenhouse Gas Inventory for Scope 1 and Scope 2 sources,
whereas Table 3-9 shows the 2016 ACA Greenhouse Gas Inventory. Scope 1 and 2 sources reflect the
sources owned and controlled by the Port of Seattle and include the Airport’s fleet vehicles, stationary
equipment (such as generators and natural gas use) and purchased electricity. Scope 3 are emissions
that are “Port-influenced.” These include emissions from tenants such as the airlines and baggage
companies, and motor vehicle emissions from the passengers/general public traveling to and from the

Airport.

The dominant source of Scope 1 and 2 emissions is associated with the boiler system burning natural
gas (75% of emissions in 2014 and 68% in 2016) followed by purchased electricity at about 14% of
Scope 1 and 2 emissions in both years.

Table 3-8
Port of Seattle Scope 1 and 2 Greenhouse Gas Emissions (2014)
Seattle-Tacoma International Airport

2014 Metric Percent

Scope/Source Tons of CO, of Total

Scope 1 Stationary Source Natural Gas Boilers 15,618 75%
Stationary Source Diesel in Back-up Generators 160 <1%

Mobile Source Gasoline Use in Fleet 1,045 5%

Diesel Use in Fleet 265 1%

CNG Use in Fleet 790 4%

Scope 2 Indirect Energy PSE Electricity Purchased 856 4%
SCL Electricity Purchased 19 <1%

BPA Electricity Purchased 2,060 10%

TOTAL 20,814 100%

Source: Port of Seattle, ACA submittal for year 2014. May not add due to rounding.
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Table 3-9
Port of Seattle Scope 1 and 2 Greenhouse Gas Emissions (2016)
Seattle-Tacoma International Airport

2016 Metric Percent

Scope/Source Tons of CO, of Total

Scope 1 Stationary Source Natural Gas Boilers 14,484 68%
Stationary Source Diesel in Back-up Generators 104 <1%

Mobile Source Gasoline Use in Fleet 1,051 5%

Diesel Use in Fleet 277 1%

CNG Use in Fleet 2,506 12%

Scope 2 Indirect Energy PSE Electricity Purchased 1,103 5%
SCL Electricity Purchased 24 <1%

BPA Electricity Purchased 1,769 _ 8%

TOTAL 21,318 100%

Source: Port of Seattle, ACA submittal for year 2016. May not add due to rounding.

The trend in greenhouse gas emissions at Sea-Tac shows that emissions are decreasing, despite an
increase in activity levels. However, a notable difference occurred in emissions from CNG based fleet
vehicles (which showed an increase from 790 metric tons to 2,506 metric tons between 2014 and
2016). A comparison of CNG consumption indicates a slight decrease in consumption (shown in

Table 3-6, presented later in this chapter) between 2014 and 2016, but the Port no longer had access to
renewable natural gas supply for its fleet vehicles, significantly increasing the emission rate for this
fuel, which results in a higher total emission despite roughly the same energy use.

The Port’s greenhouse gas goals and objectives refer to a reference year of 2005 or 2007. The closest
year for which there is an airport inventory is for year 2007. That inventory noted the following:*

Scope 1& 2 emissions: 21,500 metric tons in 2007
Scope 3 emissions: 794,257 metric tons (not including aircraft cruise) in 2007

A final goal relative to climate is associated with developing an infrastructure risk assessment.
Chapter 6 Climate Change and Infrastructure Risk Analysis documents anticipated climate change
conditions and identifies the potential Sea-Tac Airport infrastructure risk due to that change.

3.3.2.2 Buildings and Infrastructure

The Port has a goal (adopted in its Environmental Strategy Plan from 2009) to seek Leadership in
Energy and Environmental Design (LEED) certification for new construction, additions and
renovations, as well as encouraging tenants to seek LEED certification; in addition, the Port has used a
LEED Silver certification target in contract specifications for recent building projects. The United States

*Itis important to note that the 2007 inventory was prepared using a different methodology and captured cruise aircraft emissions.
The Scope 3 emissions noted above reflect only the aircraft emissions in the landing and takeoff cycle, as reported for 2007 to
enable comparison to the more recent inventories.
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Green Building Council (USGBC), a non-profit organization founded in 1993 to “transform the way
buildings and communities are designed, built and operated” developed the Leadership in Energy and
Environmental Design (LEED) Rating System in 2000. Currently LEED certification is using Version 4.0,
and the Rating System ranges from the initial Certified rating all the way to the Platinum rating.

LEED has become one of the recognized standards for which sustainable buildings are being
documented. Many local, state, and federal government buildings are required to be built to LEED
Standard (often to the Silver standard). LEED splits the accumulation of points into sections, based on
the focus, from Energy and Atmosphere which focuses on reduction of energy, to Sustainable Sites
which focuses on siting which minimizes impact, to Water Efficiency which focuses on the reduction of
potable water use in a building. LEED prerequisites define minimum standards that all LEED projects,
regardless of certification level, must meet.

Many LEED projects have been initiated at Sea-Tac Airport, some of which are Port-initiated and others
through tenant activities. The following are projects initiated at the Airport that have achieved LEED
certification:

Delta Crown Room, LEED Silver. located in the South Satellite was the first LEED
certified part of the terminal complex at Sea-Tac Airport. The design included low-
flow plumbing, energy-conserving appliances, renewable construction materials, and
building materials with high-recycled content.

Consolidated Rental Car Facility, LEED Silver. This is a five-story, 2.1 million-
square-foot structure completed in 2012 that supports all airport-related rental car
operations. Facets of this project include: minimizing areas that require cooling,
heating and ventilation; requiring all interior construction to use organic compound
paints, sealants, adhesives and carpets; implementing a recycling program throughout
the facility; filtering and reusing 85% of water used to wash vehicles; and fully
treating both construction and facility storm water to prevent sediment and
pollutants from reaching local creeks.

Transit Operations Center, LEED Certified

FAA Terminal Approach Control Facility (TRACON), LEED Gold. Built in 2004, and
located west of the airfield, the TRACON consists of a 51,000-sf building that was
designed to use natural lighting, glass floors, photo sensor lighting fixtures and
recycled materials. Construction methods also complied with a stringent site-specific
air quality and recycling plan that resulted in 95% of construction waste being
recycled.

Air traffic control tower, LEED Certified. The air traffic control tower is located in
the north cargo area and was built by the FAA.*

*Conversation with Steve Rybolt, 3-23-2018.
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For purposes of the Port goals, a focus was placed on Port-owned facilities; while the Port owns the
land upon which the TRACON and tower were built, the facilities are owned by the FAA. Table 3-10
summarizes the progress in increasing the number of Port-owned LEED certified buildings. As shown,
the Port owned almost 1.9 million sf of LEED-certified buildings as of 2016.

Table 3-10
Size of Port-Owned Buildings with LEED Certification (2010-2016)
Seattle-Tacoma International Airport

Thousand Square Feet of LEED Certified Projects Attempting
Year Port-Owned Buildings LEED Certification
2010 4.9 3
2011 4.9 3
2012 1,697.8 3
2013 1,855.2 4
2014 1,855.2 5
2015 1,855.2 5
2016 1,855.2 6

Note: The square footage of facilities attempting LEED Certification is not
included in the square footage certified above.

Source: Port of Seattle, 2018.

Table 3-4 of this Technical Memorandum provides additional information about building age.

3.3.2.3 Energy

Airport resources use energy in several forms: purchased electricity, natural gas, and liquid fuels. At
the Airport, the largest source of purchased electricity is from the Bonneville Power Administration
(BPA); power is also supplied to Port facilities from City of Seattle Light and Puget Sound Energy, but
on a smaller volume. BPA generates 85% of its power from hydroelectric facilities. In addition to the
above purchased electricity, the Port uses natural gas for water and space heating.

Compressed natural gas (CNG), diesel, and unleaded gasoline fuel (collectively, “liquid fuels”) are used
to power Port-owned vehicles. The Port provides CNG refueling stations and electrical vehicle charging
stations to encourage the use of cleaner-burning, energy-efficient vehicles.

Energy is measured based on the type of energy being consumed; electricity is measured in kilowatt
hours (kWh or Megawatt hours [MWh] - thousands of kWh), natural gas in therms, unleaded gasoline in
gallons, diesel in gallons, and CNG measured in gallon equivalent (GGE). The historical energy
consumption is summarized in Table 3-11.

Today, Sea-Tac’s single facility that consumes the largest quantity of building power is the Main
Terminal (See Tables 4-2 through 4-5 in Appendix Task 6.12), which is also the single largest building
requiring power and heating/cooling. However, as noted in that appendix, on a per square foot basis, it
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is also the most efficient use of electrical power. Large spaces that are less efficient (BTU per square
footage) are associated with the C1 Building,* North Satellite, and Concourse A.

Table 3-11
Energy Use Summary (2010-2016)
Seattle-Tacoma International Airport

Energy 2016 2015 2014 2013 2012 2011 2010
Purchased Electricity (MWh) 112,251 n.a. 111,985 109,106 113,479 114,259 116,390
Natural Gas (therms) 2,610,907 2,555,579 2,831,029 2,906,670 2,723,127 2,661,720 2,725,559
Gasoline (gallons) 119,250 123,408 118,971 115,430 124,127 121,716 117,362
Diesel (gallons) 27,091 23,734 25,972 24,548 30,499 14,362 17,802
CNG (gallon equivalent) 362,969 368,811 366,484 380,084 330,089 121,658 123,864

Source: Port of Seattle 2016 Environmental Progress Report.
n.a. = not available.

Note that while the Port established a goal of monitoring its purchase of green power, the Port electricity purchases
consist of power that is over 90% carbon free, and thus no longer reports separately Green Power.

Relative to natural gas consumption, the largest facility consumers mirror that of electrical use. The
largest facility consumption of natural gas is the Main Terminal, but on a square footage energy
intensity usage, it is also one of the more efficient. The lesser energy efficient facilities are the North
and South Satellites and Concourses B and C, as shown in Table 4-4 in Appendix A, Task 6.12 Report -
Total Cost of Ownership.

3.3.2.4 Fish and Wildlife

Technical Memorandum No. 8 Environmental Effects Overview summarizes existing biological resources
on Airport and in the vicinity. That Technical Memorandum notes that over time, most native plant
communities on the Airport and nearby have been displaced by development. Approximately 88 acres
of contiguous wetland, stream, and buffer mitigation on Airport property are permanently protected by
restrictive covenants.

At this time, the metrics associated with fish and wildlife to enable the Port to meet and exceed its
regulatory requirements, are:

Acres of open space displaced
Acres of protected habitat displaced

The above metrics are project based and would be assessed as individual projects are considered.

*This building is attached to Concourse C and is one location where baggage is processed.

SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9 3-19



3.3.2.5 Noise

Noise is an inherent byproduct of aircraft operations and cannot be avoided; thus it is the most
common environmental condition encountered at airports. Airport-related noise emanates primarily
from aircraft takeoffs and landings. Taxiing aircraft, engine maintenance, and other ground operations
also contribute to ambient noise levels.

Federal Aviation Regulation (FAR) Part 150, Airport Noise Compatibility Planning, is the primary federal
regulation that guides planning for aviation noise compatibility on and around airports. Part 150
establishes a standard noise assessment methodology/metric, specifies the model to be used, and
identifies land uses that are normally compatible or incompatible with various levels of airport noise.
The Port of Seattle was one of the first airports to participate in the Part 150 Study process and has
completed numerous updates to its original study, the most recent approved by the FAA in 2014.

The FAA has adopted the Day-Night Average Sound Level (DNL) as the single system for determining
cumulative noise exposure of individuals to airport noise. DNL is the 24-hour average sound level, in
decibels, obtained from the accumulation of all events over a one-year period, with 10 decibels added
to sounds occurring between 10 p.m. and 7 a.m. The weighting of nighttime events accounts for the
increased annoyance that most residents have associated with noise during the night, when ambient
levels are lower, and people are trying to sleep.

Subsequently, the Port has updated the noise contours for 2016, as also shown in the noise exposure
table below. The information shown is for general understanding only; the Port’s Noise Remedy
Program has not been modified, and the Port continues to implement sound insulation programs
including outreach, based on the approved Part 150 measures. Table 3-12 summarizes the noise
sensitive resources, including residences that have participated in the Port’s Noise Remedy Program,
within each of the noise contours.

Table 3-12
Existing Noise Exposure (2016)
Seattle-Tacoma International Airport

65 DNL &

Scenario/Land Use 65-70 DNL 70-75 DNL 75+ DNL Greater
People 11,171 218 0 11,389
Residences 4,313 80 0 4,393
Schools 5 0 0 5
Churches/Places of worship 10 0 0 10
Hospitals/Nursing homes 0 0 0 0
Libraries 2 0 0 2

Note: Residences counted, include those that have participated in the Noise Remedy Program.

Source: 2016 data: Landrum & Brown, March 2018 using 2010 US Census block data.
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3.3.2.6 Transportation

The Port’s sustainability goal for passenger transportation, as noted in Chapter 2, is to:

Reduce the greenhouse gas emissions associated with passenger and employee transportation to
and from the Airport by decreasing the emission intensity of the travel modes and increasing the
proportion of trips made using environmentally preferred modes. The Port defines
environmentally-preferred modes as car-pooling, daily parking, taxi/TNC, door-to-door van, rental
cars, shuttles, air porters, public transit, and charter buses.

The Port identified the environmentally-preferred modes by evaluating the carbon intensity of each
mode. Curbside drop-off is not environmentally-preferred because the passenger creates two
additional vehicle trips (one when the driver returns to their destination after having dropped off the
passenger, and another when they return to pick up the passenger). In other words, fewer trips would
be generated if the passenger simply drove to the parking garage and parked for the duration of their
air travel trip. For that reason, daily parking is noted as “environmentally preferred.” However, single-
occupancy vehicle trips are less environmentally preferred than multi-occupancy trips (such as shuttles
and transit) and taxis/TNCs (transportation networking companies).

Taxis and TNCs such as Uber and Lyft are required to meet strict environmental standards when
operating at the Airport. Taxis that pick-up passengers at the Airport must be at least 45 mpg or use
alternative fuels, and make efforts to reduce their deadheading (i.e., reduce the number of trips made to
or from the Airport without a passenger).

TNCs are also required to meet similar standards, although -- because TNC drivers own their own
vehicles -- the Port cannot place strict requirements on the vehicles picking up passengers at the
Airport. Inresponse, the Port requires the TNCs to meet an overall environmental standard, referred to
as the environmental key performance indicator or E-KPI. The E-KPI allows the TNCs to calculate their
overall environmental impact based on the fuel efficiency of the vehicles picking up passengers, as well
as the amount of deadheading from each of those vehicles.

The Port conducts annual enplaning passenger surveys to determine the modes through which
passengers routinely access the Airport. Surveys include the following modes:

Private vehicles accessing daily parking facility
Taxis/TNCs

Door-to-door shuttle vans

Hotel courtesy shuttles

Public transportation (Link Light Rail and Metro Bus) and

Charter Buses.
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Table 3-13 below shows a detailed overview of the ground transportation modes used by passengers
traveling to the Airportin 2016. As shown in the table, 56.5% of passengers accessing the Airport used
environmentally-preferred modes of transportation, and 44% used other modes (curbside drop-
off/pick-up and limo).

The Port also includes employee transportation, referred to as Commute Trip Reduction (CTR), in its
sustainability program, although it does not have a specific employee CTR goal.

Table 3-13
Transportation Modes Used by Enplaned Passengers to Access the Airport
Seattle-Tacoma International Airport

2016 Estimated Trips

Travel mode by Mode Percentage
Curbside drop-off/pickup 16,343,261 42.5%
Limo 408,716 _1.1%
Subtotal 16,751,977 43.6%
Environmentally Preferred Modes
Taxi/TNC 3,269,652 8.5%
Daily Parking 6,130,598 16.0%
Rental Car 5,721,891 14.9%
King County Metro Bus 408,706 1.1%
Door-to-door Van 1,634,826 4.3%
Courtesy Shuttle 2,043,532 5.3%
Sound Transit Light Rail 2,452,239 _6.4%
Subtotal 21,661,444 56.5%

Source: Port of Seattle, 2018.

In 2014, 81.2% of Port employees travelled to work by driving alone in their private vehicles; this
percentage decreased to 80.8% in 2017. As the 2017 data are the only data available, they are used as a
surrogate for year 2016. A summary of commute transportation modes used by Port employees is
provided in Table 3-14.

SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9 3-22



Table 3-14
Transportation Modes Used by Port of Seattle Employees to Access the Airport
Seattle-Tacoma International Airport

Percent of Port

Transportation Mode Employees (percent)
Drive Alone 80.8%
Carpool 5.3%
Vanpool 0.8%
Motorcycle 1.0%
Bus 4.9%
Rail 3.6%
Bicycle 0.4%
Walk 0.3%
Telework 1.4%
Compressed Work Week (CWW) 0.4%
Boarded Ferry with Car/Van/Bus 0.6%
Used Ferry as Walk On 0.3%
Other 0.1%

Source: Port of Seattle, email from Scott DeWees, 1-29-2018.

3.3.2.7 Water Conservation

The Port of Seattle has recognized that increases in Airport activities have made demands on the public
water supply which is primarily provided by Seattle Public Utilities (SPU). Moreover, the Port
recognizes the importance of area-wide coordination and development of water conservation
programs. The Port has developed a conservation program that provides a positive effort toward
conservation of the region’s water supply.

Past activities have included technical assistance to Port customers, implementation of the use of low-
flow fixtures, supply and service meters to identify unauthorized consumption, and for identification of
distribution system leakage, Water Smart Technology program, and landscape management. The
following list demonstrates how conservation has been promoted and achieved through various
hardware and plumbing design standards established in the Port’s Design Guidelines for new
construction:

Flush toilets meeting a maximum flow requirement of 1.6 gpf
(Dual flush 1.1 gpf/1.6 gpf) must be installed in women's restrooms.

Urinals must have a maximum allowable flow of 0.5 gpf.

Sinks must have a maximum flow of 0.5 gpm with a 10 second cycle.
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Flow control devices such as shut off valves and nozzles are required on all water
outlets.

Constant running equipment such as water fountains is notallowed.

Flow control devices such as self-closing faucets, push buttons, or infrared sensors are
required on sinks and showers where codes permit.

Meters must be provided for main supply lines larger than 3/4-inch, for monitoring
water consumption, and troubleshooting. One meter is required for each building or
large building zone.

The following additional conservation program regulations have been implemented for existing
buildings:

Flow control devices are required for constant running equipment such as water
fountains.

Adjustable water flush valves are required on water closets and urinals.
Low flow shower heads are required.

Flow restriction devices are required for sinks and showerheads.
Replacement of broken or inefficient irrigation heads is required.

The Port works closely with SPU to reduce overall water use where feasible and participates in a
commercial incentive conservation program called "Water Smart Technology Program." Current
incentives offered via this program to commercial customers include replacing older high-flow flush
valve models, using water savings equipment or landscape, using efficient coin - operated machines,
replacing inefficient food steamers, more efficient cooling and refrigeration systems, medical
equipment and improving process water usage.

The Port has also established Landscape Design Guidelines (currently in revision) for promoting
efficient irrigation. Areas covered by grasses that require watering beyond what is naturally provided
in the Puget Sound area have been reduced. The 2006 Landscape Design Standards (LDS) call for a
minimum of 50% of all landscape materials to be native or drought-tolerant species. Other irrigation
requirements include the use state-of-the-art water conserving features, such as moisture or
precipitation sensors, rain shut-off device(s), pressure regulator valve(s) and master control and flow
sensing valve(s).

Although overall water use at the Airport has increased, conservation measures have resulted in a
decrease in the water consumption rate when measured on a per passenger basis (see Table 3-15).
Between 2010 and 2016, the consumption rate has decreased from 6.9 to 5.3 gallons per passenger.
With the increase in the number of passengers from 31.6 million in 2010 to 45.7 million in 2016, the
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annual volume of water consumed would have been over 70 million gallons greater in 2016 if the

consumption remained at the 2010 rate of 6.9 gallons per passenger.

As part of the SAMP, a review was conducted of source of water consumption in 2013. That analysis,
documented in Appendix A Task 6.12 Report - Total Cost of Ownership indicates the following major
consumption sources as listed in Table 3-16. Appendix A Task 6.12 Report — Total Cost of Ownership,
reports that the most notable amount of water is consumed in the Main Terminal (see Appendix A,

Chart 4-10). That evaluation found that 56% of water use was for Port-owned and -operated functions
(30%) and tenant (outside the aircraft operations area) functions (26%). Tenant use inside the aircraft

operations area included 11% for use inside the terminal and 3% outside the terminal. Restroom

water consumption represented 16% of water consumed, whereas the cooling towers (which operate
when the chillers operate to provide the necessary heat rejection for the chillers) consumed 10%, and
other uses made up the remaining 4%.

Potable Water Use (2010-2016)
Seattle-Tacoma International Airport

Potable Water Use

Potable Water

Year (gallons) use/passenger (gal/pax)
2010 217,428,779 6.9

2011 223,496,221 6.8

2012 201,657,593 6.1

2013 210,272,166 6.0

2014 229,009,371 6.1

2015 270,688,582 6.4

2016 243,682,410 53

Note:  Water use per passenger was calculated by dividing water use by

Source: Port of Seattle Facilities and Infrastructure water usage reports
based done SPU water supply meter readings.
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Table 3-16
Sea-Tac Water Use Sources (2013)
Seattle-Tacoma International Airport

Water Use Source Consumption Percent
Port Operations 30%
Tenant (outside AOA) 26%
Restrooms 16%
Tenant (in terminal) 11%
Cooling Tower 10%
Tenant (outside terminal) 3%
Other 4%

Source: CH2M Hill, Appendix A Task 6.12 Report - Total Cost of
Ownership. Chart 4-36.

3.3.2.8 Water Quality

Nearby Sea-Tac Airport are a series of wetlands and streams including Miller Creek, Walker Creek, and
Des Moines Creek. Each of these creeks drains directly to Puget Sound. Therefore, Airport activities,
particularly those associated with stormwater runoff, have the potential to affect water quality. The
Port has developed a robust stormwater management program that meets and, in many cases, exceeds
stringent regulatory requirements.

Stormwater runoff is managed within two separate systems, the stormwater drainage system (SDS)
and the industrial wastewater system (IWS). Table 3-17 provides a summary of stormwater managed
within each of these systems.
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Table 3-17
Volumes of Treated Stormwater and Glycol (2011-2016)
Seattle-Tacoma International Airport

Stormwater Industrial Waste System (IWS)
Area Treated for Area Served Runoff Runoff Receiving
Flow and Water Aviation Treated by Secondary BOD (b) Receiving
Quality (a) Compatible LID IWTP Treatment Secondary Treatment

Year (acres) (acres) (MG/Year) (MG) Pounds (Percent)
2011 1,207 272 369 191 952,568 98.4
2012 1,207 272 284 185 2,130,224 99.5
2013 1,207 272 300 146 556,635 96.4
2014 1,207 272 317 100 670,204 96.6
2015 1,207 272 285 66 289,638 89.9
2016 1,207 272 385 60 220,501 76.2

(a) Airport’s stormwater runoff is treated for flow control and water quality.
(b) Aircraft deicing and anti-icing fluids are the primary source of BOD in the airports industrial wastewater.

LID= Low Impact Development, BOD = Biological oxygen demand, MG= Million gallons, IWTP = Industrial
Wastewater Treatment Plant

Sources: 1. Low Impact Development Guideline Figure 2-2, Revised June 2017.
2. Annual Industrial Wastewater Summary Reports.

3.3.2.9 Waste Management

The Port published the Seattle-Tacoma International Airport Solid Waste Management Plan 2014, in
June 2015. That document is consistent with the FAA’s 2014 Guidance on Airport Recycling, Reuse, and
Waste Reduction Plans. The Port’s Solid Waste Management Plan documents existing conditions,
identifies and evaluates opportunities to further reduce Port waste, and recommends specific strategies
to help the Port achieve its waste reduction and recycling objectives. In 2016, the Port completed its
Solid Waste Generation Forecast and Capacity Analysis.

The Port generates municipal solid waste (MSW), hazardous waste, and construction and demolition-
debris (C&D or CDL) waste. MSW, hazardous waste, and C&D are generated from passenger activity in
terminals and airfield activity, volumes of hazardous materials used, and construction activity,
respectively.

Solid Waste

The Port uses a centralized waste collection system divided between terminal and support, and airfield
areas. MSW collected in publicly- and non-publicly accessible terminal and support areas are
transported to central collection sites by contracted janitorial crews, tenants, and Airport Maintenance
staff. The MSW is transported using tilt trucks, service carts, or similarly dedicated equipment and/or
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vehicles. Deplaned MSW collected from aircraft and airfield support facilities is transported to
collection sites by airline staff, ground support staff, and other tenants.

In 2015, activity at Sea-Tac generated 6,692 tons of MSW; waste generation increased to 7,328 tons in
2016. From the terminal about 2,340 tons, or 32% of MSW generated was diverted from the landfill in
2016. Diversion is defined as redirecting a material for reuse, recycle, or composting instead of
disposing it as waste. About 260 tons, or 9%, of the 2,855 tons of waste materials generated from the
airfield in 2016 was diverted. Additional MSW generation and recycling data from 2010 to 2016 are
provided in Table 3-18. Itis important to note that the Port implemented additional requirements for
concessionaire recycling in 2017 which is not yet reflected in the baseline data.

Table 3-18
Terminal and Airfield Municipal Solid Waste (MSW) Generation and Diversion (2010-2016)
Seattle-Tacoma International Airport

Terminal MSW Terminal MSW Airfield MSW Airfield MSW
Generation Diversion Rate Generation Diversion Rate
Year (tons) (percent) (tons) (percent)
2010 5,494 24% NA NA
2011 5,704 27% NA NA
2012 5,665 30% NA NA
2013 5,762 30% 2,136 10%
2014 6,144 31% 2,225 10%
2015 6,692 33% 2,551 9%
2016 7,328 32% 2,855 9%

Source 2015 Environmental Progress Report, 2016 and Port staff communication
with LeighFisher and Synergy Consultants, March 2018.

Hazardous Waste

The Port’s Hazardous Waste Program ensures proper management of hazardous waste material
generated by Port Operations and Maintenance. All wastes are managed under the federal Resource
Conservation and Recovery Act (RCRA), Toxic Substances Control Act (TSCA), and Washington State
Dangerous Waste Regulations. Waste under the Port’s Hazardous Waste Program includes:

Hazardous/dangerous waste including paints, solvents, part cleaners, degreasers, and
aerosols.

Universal waste including batteries, lights and other mercury containing materials,
and CRT monitors.

Vehicle and equipment maintenance wastes including off-specification fuels, used
oil/filters, and spent antifreeze.
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Electronic scrap, including computers, and non-CFC containing appliances, and other
electronics.

Equipment containing refrigerant, appliances.

PCB and Non-PCB waste.

Off-specification and abandoned chemical products.

Contaminated soil.

Petroleum-contaminated sludge from industrial wastewater treatment plant (IWTP).
Runway rubber and paint chips from Airfield maintenance.

Prescription medicine not claimed from the Lost and Found office.

Hazardous wastes are accumulated at over 20 designated accumulation areas at Port maintenance
facilities around the Airport. A summary of the hazardous waste generation at the Airport is provided
in Table 3-19.

Table 3-19
Hazardous Waste Generation (2010-2016)
Seattle-Tacoma International Airport

Hazardous Waste Hazardous Waste Generation
Year Generation (pounds) (tons)
2010 2,429 1.21
2011 2,535 1.27
2012 1,558 0.78
2013 2,607 1.30
2014 2,670 1.34
2015 2,411 1.21
2016 1,057 0.53

Note: Pounds converted to tons by dividing by 2,000.

Source: Port of Seattle, 2016 Environmental Progress Report, 2017.

As indicated by comparing waste generation in 2010 to 2016 in Table 3-19, the Port has reduced its
hazardous waste generation, despite increases in operations and passenger activity. However, there
has been some fluctuation in total hazardous waste over the 7-year period. The reduction, while
activity has increased, may be attributed to the Port’s participation in the Washington State bio-
accumulative toxics reduction initiative program, which focused on removing mercury containing
switches from Port vehicles, and the State Electronics Challenge, which encourages procurement of
environmentally-friendly office equipment and safe disposal of electronics. In addition, the
maintenance department has replaced some hazardous chemical products with safer alternatives.
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Construction Waste

To minimize construction waste, the Port developed a Construction Waste Management specification to
help implement Best Management Practices that reduce construction, demolition, and land clearing
debris generated by the Port and its contractors.

As shown in Table 3-20, the Port diverted approximately 94 to 100% of airfield and landside
construction waste in 2014 and 2015, respectively. This includes all construction waste generated
from Port construction projects and Port Construction Services small works projects from airfield, and
landside projects. The Port diverted approximately 91% and 37% of terminal construction waste in
2014 and 2015. The lower rate in 2015 was due to there being more mixed construction demolition
and land clearing debris in comparison to other projects in other years; diversion increased to 100% in
2016. The Airport generated more highly recyclable metal (57 tons) and concrete (18 tons) in 2014
and landfilled more mixed Construction Demolition and Land clearing (CDL) debris in 2015 (79 tons)
vs. 2014 (16 tons).* A summary of the 2014 through 2016 construction waste recycling performance is
noted in Table 3-20.

Table 3-20 shows that the Port generated notable amounts of airfield construction waste in 2015 and
2016. This is due to the major rehabilitation of the center runway at Sea-Tac. Despite initiating a large
construction project, the Port maintained a high diversion rate of 96% to 99% for airfield construction
waste in 2015 and 2016. This was due to extensive reuse and recycling of materials from the existing
runway used in the new runway. The existing concrete from the runway was recycled and crushed on
site into gravel that was used as the sub-base for the new runway, taxiways, shoulders, and blast pads.
Similarly, existing asphalt from the shoulders and blast pads was taken to asphalt plants for recycling
into new asphalt.

Table 3-20
Construction Debris Waste Generation and Diversion
Seattle-Tacoma International Airport

Terminal Terminal Airfield Airfield Landside Landside
Construction Construction Construction Construction Construction Construction
Waste Waste Waste Waste Waste Waste
Generation Diversion Rate Generation Diversion Rate Generation Diversion Rate
Year (tons) (percent) (tons) (percent) (tons) (percent)
2014 186 91.3% 1,579 94% 10,690 99%
2015 126 36.7% 469,188 96% 4,224 100%
2016 166 100% 286,289 99% 7,819 99%

Source: Port of Seattle, 2015 Environmental Progress Report, 2016 and 2015 Construction Waste Management
Annual Summary Report by the Port of Seattle.

*Email from Jeremy Webb (Port of Seattle), March 26, 2018 to Mary Vigilante (Synergy Consultants).
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34

Social and Community Outreach Baseline

The following sections discuss the metrics that are used to evaluate performance on social and
community outreach goals and objectives. Following a discussion of the metrics is the identification of
existing conditions relative to those metrics. Itis important to note that the social metrics capture the
positive effects of the Airport in the region, but also the negative effects, as well as workforce-related
issues of importance to the Port.

Table 3-21 lists the current known conditions relative to the social and community outreach metrics.
Existing metrics are presented, where available.

Table 3-21

Baseline Social and Community Outreach Metrics
Seattle-Tacoma International Airport

Metric 2016 2014 2013 2011

Number of Aviation Department Employees 832 856 836 764
Airport workers earning college credits

through onsite classes 7 83 n-a. n-a-
Airport related jobs (a) n.a. n.a. 171,796 n.a.
Airport related payroll (Million) (a) n.a. n.a. $6.10 n.a.
Airport related expenditures (Billion) (a) n.a. n.a. $16.30 n.a.
People within 65 DNL+ 11,400 n.a. 4,880 n.a.
People within 70 DNL+ 220 n.a. - n.a.
People within 75 DNL+ 0 n.a. - n.a.
Dwellings within 65 DNL+ (b) 4,393 n.a. 1,890 n.a.
Dwellings within 70 DNL+ (b) 80 n.a. - n.a.
Dwellings within 75 DNL+ 0 n.a. - n.a.
Number of Noise Complaints Received 2,959 2,172 2,507 1,788
Transit routes serving SEA 2 + Light Rail 2 + Light Rail 2 + Light Rail 2

Development Based Metrics

Roadway LOS

Proximity to noise or light sensitive uses
Consistency with Zoning

Associated with future development projects

Note: for most of the social programs, data is not collected annually, due to the cost of such studies.

(a) The Airport’s Economic Impact Study was updated in 2018, using 2017 data. Data through 2016
were used in this report, so the 2017 data were not reported here.

(b) Note that the dwellings include those that have participated in the Noise Remedy Program.

n.a.= not available.

Source: Port of Seattle Records, 2018.
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3.4.1 Existing Social and Community Outreach Baseline

3.4.1.1 Employees and Employee Retention

As of 2016, the Port of Seattle’s Aviation Division had 832 employees ranging from executives to airport
maintenance workers and including police and fire functions. The Port invests heavily in the education
and training of its employees and that of tenant employees based at the Airport. In early 2014, the Port
Commission introduced the Quality Jobs Initiative, recognizing that the Airport must have a stable,
well-trained workforce. In the initial phase of the initiative, the Port established a minimum hiring,
training, wage and compensation requirement for aeronautical workers. In the second phase of the
initiative, the Port established policies for concession employees that were designed to support
opportunities that foster economic prosperity, entrepreneurialism, increase job availability, and
security.

In contrast to the number of Port employees, there were about 14,500 people working subject to
security badges at Sea-Tac in 2014. In 2014, total-airport employment turnover for the Airport was
significant but varied by employer from approximately 25% to above 80% per year. Almost all the
turnover occurred in entry-level positions.*

3.4.1.2 Quality Jobs

Through the Port’s office of Social Responsibility, the Port supports programs that provide quality job
training, job placement, pre-apprenticeships, and other education and career development services.
The Port Jobs program serves both employers and job seekers. The Airport Jobs Office serves as a
centralized hub for employment at Sea-Tac Airport, enabling job seekers to connect with Airport
tenants and related employers who need qualified candidates. The Port also supports the Airport
University, that helps workers advance and provides job skills and college credit classes on-site. As of
the end of 2014, over 83 airport workers had earned college credits through courses offered on-site in
partnership with Highline Community College. In 2016, 77 airport workers had earned college credits.

3.4.1.3 Employee Safety

The Port has implemented a wide range of programs designed to reduce accidents and injuries of
employees and the traveling public at Sea-Tac Airport. An example is the Safe-Catch Award, as
implemented through the Airfield Safety Management System, which has been implemented as a safety
promotion platform to encourage the reporting of safety hazards and issues and to recognize
individuals or business that have caught a safety or hazard trend, gap or misstep, and presented this
information in a meaningful, proactive, and positive manner. In addition, the Port has formed the Sea-
Tac Safety Action Committee.

*Commission Agenda Staff Briefing Memo dated June 26, 2014 “Minimum Requirements for Aeronautical Workers with Safety and
Security Responsibilities at Seattle-Tacoma International Airport.”
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3.4.1.4 Diversity and Inclusion/Equity Metrics

With the update of the Long Range Plan in 2017, the Port Commission strengthened the Port’s diversity,
inclusion, and social equity program. The metrics attached to these initiatives are reflected in Chapter
1 of this document. At this time, baseline data was not available for these metrics.

3.4.1.5 Community Benefit/Impacts Metrics

Sea-Tac Airport is the source of many benefits to the Puget Sound Region, but it also exerts negative
impacts on the adjacent communities. This section briefly summarizes the benefits and impacts.

Regional Economic Benefits

In 2013, Sea-Tac Airport resulted in generation of nearly 171,800 jobs for residents of the Puget Sound
Region with a payroll of over $6 billion.* The activity at the Airport was responsible for over

$16.3 billion in regional economic contribution. As noted in the Port’s study “From airport workers
who live in neighboring communities to cherry farmers in Central Washington, and from shops in
tourist destinations like Pike Place Market to corporate giants like Microsoft and Boeing, Sea-Tac
touches nearly every aspect of the economy .... Tourism is a big business in Washington, ranking as the
state’s fourth largest industry in terms of Gross Domestic Product. Sea-Tac Airport is a gateway for
tourist activity across the entire state, including several rural counties where tourism is especially

important to local economies.”**

In addition, the economic impact study noted that a total of 119,685 manufacturing, agricultural and
other jobs were related to air cargo shipments from Sea-Tac to overseas and domestic destinations in
2013. “With daily, non-stop service to dozens of domestic and international destinations, the Airport is
the Northwest’s primary air cargo gateway. Transport by air freighters and in the holds of passenger
planes is especially important for high-value and perishable cargo, or when speed is critical. Certain
industries, including some considered to be leading sectors of modern economies, need access to air
cargo facilities to maximize competitiveness. In the Northwest, air cargo at Sea-Tac supports industries
such as:

Aerospace

High-value agriculture including cherries and blueberries
Fresh seafood

Life sciences such as pharmaceuticals and medical devices

High-tech manufacturing***

*The Port updated its economic impact study in January 2018, using 2017 data. However, because this report relies on data
through 2016, for consistency across the metrics, the 2013 data were used.
**Pport of Seattle brochure titled “The Economic Impact of Seattle-Tacoma International Airport.”

**%bort of Seattle brochure titled “The Economic Impact of Seattle-Tacoma International Airport.”
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About 9 million out-of-town visitors arrived via Sea-Tac for business or pleasure in 2013. When these
travelers spent their money in our region, it generated substantial economic impacts, including $365
million in state and local taxes.”

Environmental Conditions

While the Airport exerts positive impacts on the Region, it also generates environmental effects on the
communities nearby. SAMP Technical Memorandum No. 8 Environmental Effects Overview summarizes
current environmental conditions across environmental media including air quality, water quality,
wetlands, floodplains, and others. Many of these conditions are characterized by citizens as affecting
the quality of life of airport neighbors. In response, the Port of Seattle has implemented extensive
mitigation programs. The largest is the Port’s Noise Remedy Program. Since Program inception, the
Port has:

Acquired 1,400 homes in the most severely affected area and relocated the residents,
including 388 units associated with constructing Runway 16R/34L.

Sound insulated about 9,400 single family homes, 6 condo complexes with 236 units,
and 7 Highline School District schools, 14 buildings at Highline Community College, 3
private schools, 2 churches and 1 convalescent center.

Acquired and relocated residents in 5 mobile home parks (359 units).*

In 2016, about 11,400 people in 4,393 dwelling units live in the 65 DNL** and greater noise contour, as
listed in Table 3-12. The 65 DNL is a sound level that FAA considers significant aircraft noise and for
which noise sensitive uses are not compatible unless sound insulated; note that the 4,393 dwelling
units include residences that have participated in the Noise Remedy Program which includes sound
insulation. The Port continues its outreach efforts to these residences, consistent with FAA-approved
Part 150 measures. The Port has also worked with the FAA to develop noise abatement procedures
that are designed to reduce aircraft noise impacts. In addition, the Port was one of the first airports in
the country to prepare a Part 150 Noise Compatibility Plan in the 1980s and has continued to update its
study, such as the one approved by the FAA in 2014.%**

The Port of Seattle has acquired land for noise purposes and has developed plans to redevelop those
lands to support regional economic development needs. Specifically, the Port and the Cities of Burien,
Sea-Tac, and Des Moines have been planning for joint economic development projects on lands north
and south of the Airport. These projects would return the acquired land to the tax rolls of the local
communities. The Port is also taking part in community business development committees, and
sponsoring Chamber of Commerce events. Port staff serve on School District and College boards and

>€https://www.portseattle.org/EnvironmentaI/Noise/Sound—lnsuIation/Pages/defauIt.aspx
>6>eDay—Night Average Level (DNL) — a 24-hour average sound level metric required for use in evaluating aircraft noise at airports
that includes a weighting for nighttime (10 pm-7 am) noise.

***port of Seattle, Final Seattle-Tacoma International Airport Part 150 Noise Compatibility Study Update, October 2013.
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contribute as volunteers to community events, and the Port has provided funding for community
projects.*

The second most often cited impact of the Airport is associated with air pollutant emissions. As noted

t,** a number of actions have been

in the Port’s 2015 and 2016 Environmental Progress Repor
implemented by the Port to reduce emissions and other environmental impacts as described earlier in

this report.

There are two bus routes that serve Sea-Tac Airport in addition to the Sound Transit Link Light Rail.
Sound Transit Route 574 serves cities south (Lakewood, Tacoma, Kent/Des Moines, SeaTac). Sound
Transit route 560 connects White Center to Sea-Tac Airport.

The Port of Seattle Social Responsibility Office has developed a racial and social justice checklist/tool
kit for the Port that will aid in considering future equity/inclusion metrics.

3.4.1.6 Community Outreach

The Port of Seattle has made a significant commitment to public outreach both in terms of involving the
public in its evaluation and decision process but also to provide continual briefings on its activities.
Similarly, the Aviation Division implements a wide range of public outreach activities to the region and
communities in the immediate vicinity of Sea-Tac Airport.

The Port conducts meetings with the local communities and publishes information documents for
widespread distribution. Meetings and outreach activities include:

Participation in South King County community activities

Meetings with the Cities of SeaTac, Burien, Des Moines, Normandy Park, Federal Way,
and others

Meetings and other outreach associated with specific studies, such as this Sustainable
Airport Master Plan; Three sets of public meetings have been held concerning the
progress of the SAMP

Activities related to the Port’s S3 Program

— Conducted the annual Environmental Challenge with Raisbeck Aviation High School
students for the last eight years on a variety of airport issues ranging from energy to solid
waste to transportation to and from the Airport.

— Completed Sustainable InSights campaign redesign and installed new messaging at
14 terminal locations to educate travelers and employees about Airport sustainability
initiatives.

*port of Seattle, Seattle-Tacoma International Airport, Managing a Green Airport, August 2007.
**port of Seattle, 2015 Environmental Progress Report, Strategy for A Sustainable Sea-Tac
https://www.portseattle.org/Environmental/Documents/2015_env_progress_rept.pdf April 2016.
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— Integrated sustainability into North Satellite (NorthSTAR) design by including plans for a
living wall, permanent sustainability messaging, and environmentally inspired art features.

— Awarded Environmental Excellence Award for outstanding environmental
accomplishments annually for the last eight years.

— Updated Port website with airport environmental content to highlight recent progress
reports and initiatives.

Publications distributed by the Port to keep the interested public informed of airport
activities are:

— Flyer Air Mail, distributed quarterly; and

— Connections, an email newsletter about current activities at the Airport and port-wide.

The Port also maintains a Noise Abatement Office to hear and respond to complaints regarding aircraft
noise and to monitor compliance with noise abatement procedures. Residents can submit comments
and complaints through the web https://www.portseattle.org/Environmental /Noise /Pages/Noise-
Comment-Form.aspx or by calling the noise hotline at 206-787-5393 or toll-free 1-800-826-1147.
Noise complaints ranged from 839 in 2012 to 2,959 in 2016.* In addition, the noise office has a fly

quiet program that honors airline efforts in noise reduction and abatement programs.**

3.4.1.7 Project Specific Social and Community Outreach Metrics

As part of the SAMP, a series of community-based metrics were identified for purposes of evaluating
the SAMP development alternatives. Since they would be future development based, there is no
available existing condition.

*Port of Seattle, Noise Abatement Office. June 1, 2016.
**https://www.portseattle.org/Environmental/Noise/Noise-Abatement/Pages/Fly-Quiet.aspx
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Sustainability Initiatives,
Opportunities, and Actions

The SAMP resulted in the identification of a wide range of strategies to aid the Port
in achieving its sustainability goals and objectives. The sustainability strategies
are summarized as Initiatives, Opportunities, and Actions (I10As).

4.1 Overview of the SAMP Initiatives, Opportunities, and Actions

This chapter summarizes the Port’s goals and objectives identified in Chapter 2 Sustainability Vision
and Goals/Objectives and, based upon Chapter 3 Sustainability Baseline and Future Conditions, identifies
known gaps relative to the goals/objectives. Then strategies, referred to as Initiatives, Opportunities,
and Actions (abbreviated as I0As) are identified that are aimed to close the gaps. 10As are defined as:

Initiatives. Initiatives are specific new actions that could be taken to enhance
performance in one of the triple bottom line focus areas (i.e., make progress toward
achieving sustainability goals/objectives);

Opportunities. Opportunities are potential actions that, when applied to the
recommendations of the SAMP, could improve triple bottom line performance. Ata
plan level, it is not a prudent use of resources to develop highly specific actions, but
rather identify opportunities that could be incorporated during the engineering and
design process for future projects; and

Actions. The Port has an ongoing program of actions that it implements to achieve its
goals and objectives. Items in this category would extend the existing program(s) to
include recommendations resulting from the SAMP.

This chapter documents the I0As as they relate to the triple bottom line categories and goals/objectives
identified in Chapters 1 and 2. First, this chapter discusses how the consideration of the various goals
and objectives helped frame the SAMP Long Range Development Vision and resulting Near-Term
Projects. Then, for each of the triple bottom line categories, the gaps relative to the goals/objectives are
identified based on the inventory conducted in Chapter 3, followed by specific [OAs that could be
considered by the Port. In the following Chapter 5, Implementation Process and Plan, these I0As are
prioritized based on (1) the likelihood they will assist the Port in meeting Commission Century Agenda
goals, (2) ease of implementation, and (3) ability to assist the Port in meeting remaining sustainability
goals and objectives. The I0As also form the basis of the Port’s recommendations to implement the
findings from this initiative.
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4.1.1 I0A Sources

In preparing the I0As for the SAMP, a review was conducted of the Port’s business plan, the Port’s
Strategy for a Sustainable Sea-Tac (S3) Program, 2015 Environmental Management Report, the
Sustainable Aviation Guidance Alliance (SAGA) database,* and other industry resources. The purpose
of that review was to identify possible [OAs that would aid the Port in achieving its goals and objectives.
Because the Port’s approach to sustainability includes the financial (and operational) element as well as
social and environmental, the SAMP Near-Term Projects themselves are considered I0As under this
framework. As shown throughout the SAMP documentation, these projects are designed to enable the
Port to meet its goals and objectives. This chapter discusses the I0As that were found to potentially be
of benefit.

Each I0A was designed to fill gaps and improve performance as measured by metrics associated with a
sustainability goal and/or objective. In identifying I0A, consideration was given to: (1) unique metrics;
(2) who (which Airport group/department) would be responsible for its implementation; (3) when it
could be implemented (timeframe); (4) duration of implementation (if applicable); (5) how it could be
implemented; (6) cost and potential funding sources; (7) review cycles; (8) possible obstacles to
implementation; and (9) potential benefits.

Where possible, characteristics of the [OAs were quantified to the extent appropriate. Recognizing the
sustainability implementation plan described in Chapter 5 SAMP Implementation Process and Plan, it is
expected that further refinement of [0As would occur as appropriate.

While the SAMP development recommendations are for the Near-Term Projects, the other
sustainability elements of the study considered longer-term sustainability actions so that Port staff
could have a framework for items that might take longer to implement.

4.1.2 Identifying the Gap to be Filled

Chapter 2 discusses the sustainability goals and objectives and the metrics designed to measure
performance relative to the goals and objectives. Chapter 3 identifies the baseline (current) conditions.

The gaps needed to frame the need for [0As were determined by simply subtracting current conditions
from the Port goals/targets. Because the goals and targets are for future years, the gaps can be
considered to represent the lower end of the expected gap between performance and the goals. As
such, the gaps identified and presented in this chapter are estimates intended to be used to identify the
breadth and general magnitude of [OAs that may be needed as well as to prioritize sustainability
categories and corresponding strategies. The gaps are identified for each focus area where information
was available.

As discussed earlier, future environmental conditions are not known at this time and will be the subject
of more rigorous review processes, including NEPA and SEPA.

*Sustainable Aviation Guidance Alliance information can be found at: http://www.airportsustainability.org/.
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As the gap results presented in this chapter show, gaps exist for almost all of the Port’s sustainability
goals and objectives. This indicates that additional strategies (I0A) will be required in virtually all
focus areas.

4.1.3 Identifying the Near-Term Projects to Meet Airport Facility Needs

To meet the Airport’s facility needs through 2027, the Port identified the Near-Term Projects, shown in
Figure 4-1, which are intended to accommodate an estimated 56 million annual passengers and
approximately 477,660 annual aircraft operations. The year 2027 corresponds to when substantial
gate, hardstand, and terminal space is estimated to become operational with specific improvements
included in the Near-Term Projects. Later sections of this chapter identify [OAs that the Port could
voluntarily implement to complement the Near-Term Projects, and in many cases, could implement
independently to fill the gap relative to the sustainability goals and objectives.

With completion of the Near-Term Projects, Sea-Tac would have an additional 19 narrow-body
equivalent aircraft gates connected to a second terminal via a pedestrian bridge over the North Airport
Expressway, and cargo warehouse redevelopment and expansion adjacent to the airfield. Airfield
projects include taxiway modifications (a 34L high speed taxiway exit, Taxiway D extension, and
Taxiway A/B extension) to increase operational efficiency and the creation of new hardstands for
passenger and cargo operations. The Near-Term Projects also include landside improvements to
provide access to the Second Terminal; connectivity between the Rental Car Facility, Second Terminal
and Main Terminal; expanded employee parking; and expanded ground transportation holding lots.
Airport/airline support facility projects in the Near-Term Projects primarily replace facilities displaced
by passenger and cargo facility development, except for a Centralized Receiving and Distribution Center
(a security and operational efficiency project) and expansion of the Fuel Farm. On the west side of the
airfield, a campus would be developed to house airport maintenance.

Projects shown in Figure 4-1 include:

A01 - Taxiway A/B Extension -This project would relocate Taxiway B south of
Taxiway S and provide a new parallel taxiway, Taxiway A.

A02 - Runway 16R-34L Blast Pads -The existing blast pads on RWY 16R-34L would
be expanded to standard 220'x400’ size.

A03 - Taxiway L Relocation (a current planned project expected to be completed in
2018) -Taxiway L would shift approximately 400’ to the south.

A04 - Taxiway B 500’ Separation North -Taxiway B would be moved 100’ to the east.

AO5 - Runway 34L High-speed Exit - High-speed exits allow landing aircraft to exit
the runway at relatively higher speeds, leading to less time on the runway.

A06 - Taxiway D Extension -This project would extend Taxiway D from Runway 16C-
34C west to Taxiway T.

AO07 - Hardstand (north) -The hardstand would accommodate 5 aircraft.
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Airside
A01 Taxiway A/B Extension
A02 Runway 34L Highspeed Exit
A03 Taxiway D Extension
A04 North Harstand

A05 Concourse D Hardstand

Source: Port of Seattle and LeighFisher, 2017.
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Near-Term Projects
Seattle-Tacoma International Airport

Terminal
T01 North Gates

T02 North Terminal & Parking
Cargo

C01 Cargo 4 South Redevelopment

€02 Off-Site Cargo Ph 1 (L-Shape)

C03 Off-Site Cargo Ph 2 (L-Shape)

L01
LO02
LO3
L0o4
L05
LO6

Lo7

Landside

NAE Relocation (southbound lanes)
Elevated Busway & Stations

North Terminal Roads/Curbside
Main Terminal North GT Lot

North GT Holding Lot

Employe Parking Surface Lot

Employee Parking Structure

S01
S02
S03
S04
S05
S06
s07
S08

S09

€10

Airport/Airline Support

Fuel Farm Expansion

Primary ARFF

Secondary ARFF

Fuel Rack Relocation

Triculator

Consolidated De-icing Facility

Port Maint. (Westside Maint. Campus)
Airline Support (north)

Airline Support (west)

Centralized Rec. & Dist. Center
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AO08 - Hardstand (central) -The hardstand would serve 7 aircraft.

A09 - Taxiway Fillets [NOT SHOWN] -Fillets which currently do not meet standards
would be improved when the fillet/area needs a reconstruction or impacted by a
project.

A10 - Taxiway Q Hot Spot/Runway Incursion Mitigation (HS/RIM) (a current planned
project expected to be completed in 2018) [NOT SHOWN] - Adjustments would be made
to the Taxiway Q centerline paint markings and in-pavement taxiway centerline lights.

TO1 - North Gates — The North Gates project would be a multi-level concourse
connected to the Second Terminal via a pedestrian bridge and would serve 19 gates.

TO02 - Second Terminal & Parking -The Second Terminal would include facilities for
passenger check-in; passenger and baggage screening; airline offices, baggage
conveyance and claim; concessions; and restrooms.

CO01 - Cargo 4 South Redevelopment -The Cargo 4 South site would be redeveloped to
maximize warehouse capacity.

C02 - Off-site Cargo Phase 1 (L-Shape) - would include a 330,000-sf building with
warehouse and office space, truck terminals, and parking for visitors and employees.

C03 - Off-site Cargo Phase 2 (L-Shape) - would include a 90,000-sf building with
warehouse and office space, truck terminals and parking for visitors and employees.

L01 - North Airport Expressway (NAE) Relocation (southbound lanes) -The
reconstructed southbound lanes would include the same number of lanes as exist
today and would result in the elimination of the cell phone waiting lot as well as Air
Cargo Road and associated on/off ramps south of Gate E125 and air traffic control
tower.

L02 - Elevated Busway & Stations -This project would provide a connection for
passengers accessing the Main Terminal, Second Terminal, and Rental Car Facility
(RCF). The Main Terminal busway station would be at level 4 at the north end of the
existing Main Parking garage and over the Main Terminal North Ground
Transportation (GT) lot.

L03 - Second Terminal Roads & Curbside - Landside improvements are required to
provide ingress/egress to the Second Terminal and to connect the existing roadway
system, providing access to/from the existing Main Terminal.

L04 - Main Terminal North Ground Transportation (GT) Lot - Expansion of the
existing lot to accommodate increased demand of charter and cruise passenger buses.

L0O5 - North Ground Transportation (GT) Lot - A new GT lot is needed to replace the
S 160t St. GT lot displaced by the Elevated Busway.
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L06 - Employee Parking Surface Lot -A new 1,500 stall employee parking surface lot
would be constructed on Port owned property north of SR 518.

L07 - Employee Parking Structure -A new parking structure of up to 2,000 stalls
would be constructed on Port property adjacent to and west of the North Employee
Parking Lot.

S01 - Fuel Farm Expansion — Expansion of the fuel farm would include additional
settling tank capacity and infrastructure to support the Port’s sustainable aviation fuel
(SAF) initiative.

S02 - Primary Aircraft Rescue and Firefighting (ARFF) station - Relocation of the
Primary ARFF station from its current location in the Cargo 6 area is required to clear
the site for construction of T01 North Gates.

S03 - Secondary ARFF -With the relocation of the Primary ARFF station, a Secondary
ARFF is needed to provide ambulatory response to the Terminals and Concourses;
fuel spill and fire response to the concourse ramp areas, and back-up emergency
response to the airfield.

S04 - Fuel Rack Relocation - Relocation of the fuel rack from its current location in the
Cargo 6 area is required to clear the site for construction of TO1 North Gates.

S05 - Triculator -To facilitate the A0O8 Hardstand (central) project, the triculator (a
waste grinder) would be relocated to the North Cargo area east of the new A07
Hardstand (north).

S06 - Consolidated De-icing Fluid Storage Tanks - In an effort to consolidate storage
of aircraft deicing fluid and to clear a site for the construction of T01 North Gates,
deicing fluid tanks are proposed on both the north and south ends of the airfield.

S07 - West-side Maintenance Campus - Relocation of the Port’s Aviation Maintenance
Facility from its current location in the North Cargo area to clear the site for
construction of the A07 Hardstand (north) project.

S08 - Airline Support (north) & S09 - Airline Support (west) - To accommodate
displaced Ground Service Equipment (GSE) maintenance and aircraft maintenance
functions from the United Airlines maintenance building and Swissport cargo facility,
and aircraft maintenance functions from the United Airlines maintenance building,
two airline support buildings/expansions are planned.

S10 - Centralized Receiving & Distribution Center (CRDC) - A new CRDC is needed to
improve security and more efficiently screen and move supplies to concessionaires in
the current and future passenger terminals.

These projects are described in greater detail in SAMP Technical Memorandum 7 Facilities
Implementation and Financial Feasibility.
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During the screening of SAMP alternatives, the Port tested an approach to integrating sustainability
into determining the location of new facilities, or the “what/where we build” part of the SAMP process.
In this approach, the Port adjusted the screening process for selecting airport layout concepts by
adding sustainability issues such as reducing impacts to wetlands, and proximity to noise and light
sensitive land uses to its list of screening criteria. As documented in Technical Memorandum No. 5
Facility Requirements and Alternatives, concepts for satisfying the needs of major functional areas of the
Airport were screened against criteria related to the triple bottom line. Table 4-1 illustrates how the
triple bottom line was considered in screening 10 different terminal concepts.

Table 4-1

Example Terminal Alternative Screening Using Sustainability Criteria
Seattle-Tacoma International Airport

Source: Technical Memorandum No. 5 Requirements and Alternatives, LeighFisher and Synergy Consultants.
The first seven rows of the matrix indicate how the terminal concepts were screened against criteria

related to financial and operational goals and objectives (shown in blue). The next three rows of the
matrix indicate how the terminal concepts were screened against criteria associated with
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environmental goals and objectives, and the final two rows of the matrix indicate how the terminal
concepts were screened against criteria related to social and community outreach goals and objectives.
At each stage of the screening, criteria for all goals were considered. Only those that would enable a
scoring that differentiated among alternatives were used; if criteria would score the same across all
alternatives, they were not considered as their inclusion would not alter the screening process.

The Port also tested an approach to including a number of sustainability attributes in selecting among
two main airport layout alternatives: a two-terminal option versus a one-terminal option. The two-
terminal option was selected for inclusion in the SAMP Long Term Development Vision over the one-
terminal option largely because of sustainability goals and objectives. In addition, the terminal
development reflected in the Near-Term Projects reflects gates and terminal space that would be
needed in the near-term within the context of the Long-Term Development Vision.

SAMP Task 6.12 described the evaluation of the one-terminal concept versus the two-terminal concept
relative to sustainable construction (documented in Appendix A Task 6.12 Report - Total Cost of
Ownership). The two-terminal concept was selected because:

Total construction cost would be less although the draft Task 6.12 analysis,
documented in Appendix A, suggests that the total cost of ownership, as evaluated at a
concept level, could be greater with two terminals versus a single terminal.

Risk (e.g., risk related to construction cost and the ability to efficiently accommodate
future activity) would be less.

Flexibility (e.g., flexibility related to airline assignments and load balancing) would be
greater.

Phasing and constructability would be greatly simplified.
Passenger level of service, both during and after construction, would be greater.

The Near-Term Projects shown in Figure 4-1 illustrates the cargo facilities identified to try to meet the
SAMP forecasts of air cargo activity through 2027, discussed in Chapter 2 Sustainability Vision and
Goals/Objectives. The Port Commission’s Century Agenda establishes a goal for air cargo activity that
exceeds the SAMP 20-year forecast. Therefore, the facility requirements associated with the Century
Agenda goal are greater than the requirements associated with the SAMP forecasts and would require
sacrifices in meeting other demands (such as passenger processing) if the development goal of not
acquiring land were maintained. As in satisfying policies and goals, future tradeoffs would be required
to achieve the Century Agenda cargo goal. For purposes of the SAMP, focus was on satisfying forecast
natural demand and increasing facilities’ efficiency.

The risks to achieving the Port’s financial and operational efficiency goals and objectives involve:
Time needed to plan, engineer, and construct facilities and infrastructure and the

potential inability to bring on new or renovated facilities as quickly as needed to
satisfy demand
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Time needed to gain support from key airport tenants

Limited supply of developable Airport land

Cost of facilities

Fluctuations in aviation demand or unexpected changes in activity

Changes in fundamental industry operations, programs, and policies (e.g., changes
related to security or regulations)

National economic conditions

Adverse effects of climate change as discussed in Chapter 6 of this Technical
Memorandum

In general, the development recommendations of the SAMP are designed to improve operational
efficiency, accommodate regional air travel demand, and in the near-term timeframe achieve the
overall goals and objectives of the Century Agenda, Long Range Plan, and Port Aviation Division
Priorities. Before these recommendations can be implemented, they must first be reviewed and
approved under both the Washington State Environmental Policy Act as well as National
Environmental Policy Act and undergo engineering and design.

In the sections that follow, opportunities that new facilities would afford relative to the Port’s goals and
objectives are discussed. The sections are organized according to the triple bottom line categories.

4.2 Evaluating IOAs to Address Financial and Operational Goals and Objectives

This section identifies I0As that contribute toward addressing financial and operational goals and
objectives, which were described in Chapter 1 and 2 of this Technical Memorandum.

4.2.1 Gaps to be Filled to Address Financial-Operational Efficiency Goals and Objectives

Most of the goals associated with the financial-operational efficiency focus categories are expected to
be addressed by the SAMP development recommendations, as discussed later or through
implementation of specific strategies (I0As) reflected in the Port’s 2015 Aviation Business Plan and
2018 Priorities. In the case of financial and operational goals and objectives, the specific metrics for this
part of the triple bottom line were grouped into seven (7) categories. To evaluate the gaps, these
categories are used, as noted in Chapter 2, as:

1. Airport Activity. The forecast of aviation demand identifies the anticipated growth in activity
at Sea-Tac. The Near-Term Projects would serve existing demand and near-term passenger
growth by providing: airfield modifications, additional gates, other terminal facilities, and
landside improvements such as modified/expanded access and circulation. However, Technical
Memorandum No. 7 notes that existing airfield /airspace constraints are estimated to result in
severe congestion and aircraft delays as activity approaches 15-year forecast demand (forecast
to occur in 2029). Given these constraints, improvements depicted in the SAMP Long-Term
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Development Vision that are not included in the Near-Term Projects will be subject to further
study.

2. Operational Efficiency and Performance Metrics. The SAMP identified several facility
deficiencies (discussed in other Technical Memoranda) that affect the operational efficiency and
performance of the Airport. The need for gates helps drive the metrics related to on-time
departures, taxi-out and taxi-in, aircraft departure delays, and aircraft arrival delays. By
fulfilling the Near-Term Projects, the operational efficiencies through 2027 would largely be
achieved, though average delays would increase relative to existing conditions. In addition, the
proposed Near-Term Projects would minimize automobile dwell time at the curbs, efficiently
accommodate roadway demand, and enable the Port to increase parking revenue by ensuring
an adequate supply of public parking. Efficiency/performance metrics related to safe airfield
operation (such as accidents/incidents and incursions) are related to a variety of factors
beyond the scope of this evaluation; however, the SAMP Near-Term airfield projects would
increase operational efficiency and help address these issues relative to the business-as-usual.

3. Financial Metrics. The Port estimated the potential financial impacts associated with the Near-
term Projects.* The analysis considered estimated ongoing and future capital expenditures,
future cost per enplanement (CPE), and estimated debt, among other factors. These estimates
were compared to what were considered reasonable future financial metrics such as
maintaining CPE within a “competitive” range.

The analysis indicates that, with vigilant cost management and other measures, the Port could
complete the Near-Term Projects and still meet the future financial metrics. Therefore, there
are no major gaps with respect to the financial metrics determined at this time.

However, continued escalation in construction costs, potential fluctuations in future demand,
and the potential added costs of implementing sustainability initiatives could all affect the
Airport’s ability to achieve the future targets. Port staff continue to monitor these issues, and
the “financial framing” of sustainability implementation is a key consideration for the
implementation plan presented in Chapter 5 of this Technical Memorandum.

4. Facility Space and Condition Metrics. The SAMP identifies several facility deficiencies
(discussed in other Technical Memoranda). By fulfilling the Near-Term Projects, the facility
space needs within the near-term would largely be achieved. Recent projects and projects
under construction will help to address facility age issues by providing updated electrical and
mechanical systems.

5. Survey Metrics. At this time, it is not possible to identify survey metric gaps. However, it is
anticipated that additional surveys would be completed in the future to facilitate engineering
and design of the terminal facilities, and Port staff coordination would be needed to ensure the
connection between sustainability data needs and survey instruments/data collection.

*Memo To: Stephen P. Metruck, Executive Director From: Lance Lyttle, Aviation Managing Director, Borgan Anderson, Director,
Aviation Finance & Budget. Re: Airport financial forecast, including impacts of Sustainable Airport Master Plan projects.
Commission Briefing, May 8, 2018.
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6. Derivative Metrics. As additional data collection occurs, it is anticipated that derivative metric
data will be generated.

7. Project Metrics. As refinements occur to the Near-Term Projects in the engineering and design
process, it is expected that project metrics may be identified. Thus, at this time, it is not
possible to identify project specific metric gaps.

4.2.2 Specific Financial-Operational Efficiency I0As

This section discusses the I0As focused on the financial and operational efficiency goals and objectives.
In this category, most of the I0As are strategies noted in the Port’s 2015 Business Plan or 2018
Priorities.

Goal/Objective: Enable the Port to achieve its business plan financial goals relative to cost per enplaned
passenger (CPE) and debt per enplaned passenger (DPE)

To enable the Port to achieve its financial goals in the business plan relative to CPE and DPE, the Near-
Term Projects incorporate the following key opportunities:

Enable phased, incremental development.

Employ maximum use of technology and enhanced processes to minimize the amount
of new development.

Provide revenue-generating space in the terminal facilities in accordance with Port
guidelines.

In addition, the Port will need to monitor peer airport CPE annually to ensure that Sea-Tac Airport’s
CPE is competitive with the CPEs peer airports. The Port routinely follows these additional I0As:

Consistently measure budget proposals and capital budget plans against CPE and DPE.

Annually, set capital budget limits so that total five-year capital spending does not
cause forecast CPE to exceed established CPE targets.

Goal/Objective: Minimize the effect of SAMP recommendations on cost center rate imbalances

This goal was identified as important: given that the Sea-Tac Airport lease agreement structure is based
on cost center rates, an imbalance would affect the Port’s ability to afford certain types of future
development. Strategies designed to satisfy this goal will require further financial analysis related to
the final SAMP Long-Term Vision development. Strategies to address this part of the Triple Bottom
Line are reflected in SAMP Technical Memorandum 7 Facilities Implementation and Financial Feasibility.
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Goal/Objective: Reduce dwell time on the curb front and increase throughput to efficiently
accommodate roadway demand

Measures to improve operation of the terminal curb fronts are listed elsewhere in this chapter such as
the Transportation category in Section 4.3.2. In addition, the Port will need to provide efficient cruise
ship bus interfaces to ensure that the curbfront does not become further congested.

Section 4.3 discusses several additional transportation [OAs that are designed to increase the use of
environmentally preferred modes of transportation. In general, these modes of transportation would
also reduce congestion on area roadways, thus improving efficiency.

Goal/Objective: Minimize aircraft taxi time and reduce airfield congestion associated with
ground vehicles

The Near-Term Projects would afford opportunities to implement facilities planned to reduce runway
crossings, reduce runway occupancy times, enhance the efficiency of ground vehicle movements,
provide for efficient aircraft de-icing, and provide efficient off-gate aircraft parking to accommodate
remain overnight aircraft and aircraft awaiting gates.

In addition, the Port has identified the following actions related to airfield efficiency as part of its 2015
Business Plan:

Develop a Surface Area Management System.

Develop aircraft departure sequencing process vs. FAA First Come, First Serve model.
Expand airfield drivers training.

Automate ramp insurance validation at airfield access points.

Install automated gate docking system and gate operating system.

Goal/Objective: Satisfy the demand for air cargo in a manner that strives to consolidate cargo areas while
minimizing congestion associated with the landside interfaces

The cargo development reflected in the Near-Term Projects assumes that two cargo sites are necessary
in the long term because the southern boundary of the north cargo area cannot extend much beyond its
existing location due to passenger terminal expansion.

Key cargo-related [0As include:

A revised business model designed to reduce the number of relatively small and
inefficient cargo facilities and enhance productivity

The allocation of sufficient space to permit efficient landside operations for accessing
the facility and enabling parking for cargo trucks
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In addition, the Port’s 2015 Business Plan identified several actions, such as:

Develop new airside cargo building capacity sufficient to accommodate market
growth and the relocation needs of existing facilities, consistent with the SAMP.

Consistent with the Port’s goals and objectives regarding increasing non-aeronautical
revenue to reduce CPE, develop leasable off-airport warehouse and logistics support
facilities.

Goal/Objective: Maximize efficient passenger and baggage movement throughout the
passenger’s trip through Sea-Tac Airport

The passenger terminal element of the Near-Term Projects was carefully planned to incorporate 10As
to maximize (1) efficient passenger and baggage movements through the Airport, and (2) passenger
level-of-service at all functions. The key feature of the Near-Term Projects related to efficiency and
service is the second passenger terminal, which affords the opportunity to off load demand to an
appropriately-sized, state-of-the-art, facility and then revitalize the existing terminal so that it can
deliver similar efficiency and service to an appropriate level of passenger activity. The passenger
terminal concept included in the Near-Term Projects and Long-Term Development Vision is fully
described in SAMP Technical Memorandum 7 Facilities Implementation and Financial Feasibility.

4.3 Evaluating IOAs to Address Environmental Goals and Objectives

This section identifies I0As relative to environmental goals and objectives.

4.3.1 Gaps to be Filled to Address Environmental Goals and Objectives

This section documents the estimated gaps for each of the environmental sustainability focus areas.
The following subsections briefly discuss the gaps between the Port’s established goals/objectives and
the baseline conditions for each environmental focus area. Anticipated future conditions have not been
estimated for this analysis; information on future environmental conditions is expected to be provided
through the SAMP environmental review process, and can be used to refine and better understand
estimated gaps.

4.3.1.1 Air Quality and Climate Protection

Goal/Objective: Reduce air pollutant emissions by 50 percent from 2005 levels by 2037.

Gap: Table 4-2 compares the results presented in Chapter 3 to identify the reduction needed (based on
2016 numbers) to achieve the goal/objective of a 50% reduction in criteria pollutants relative to 2005
levels. Note that an emissions inventory for 2005 is not available. Therefore, the gap was calculated
relative to the Comprehensive Development Plan (CDP) EA baseline condition (year 2004).

The “Emissions at Approx Goal/Target” represent 50% of the 2004 emissions, which approximates the
goal. Then, the “Gap” represents the difference between 2016 emissions and the goal, listed as total ton
reduction of each pollutant. As the table below shows, reductions are needed (based on 2016 conditions)
to meet the Port goals for almost all of the criteria pollutants.
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Table 4-2
Gap in Achieving Criteria Pollutant Emissions Target
Seattle-Tacoma International Airport

Tons per year

Emission Source NOy VOC co SOy PMy, PM, 5
2004 Total (CDP EA Baseline) 1,860 610 12,010 140 30 30
2016 Total 2,267 379 4,481 190 48 47
Emissions at Approx Goal/Target
(50% from 2004) 930 300 6,010 70 20 20
GAP 1,337 79 (1,529) 120 28 27

Source: Synergy Consultants, March 2018 using data from Table 3-2, rounded to the nearest 10 tons.

The major sources of air pollution for all six criteria pollutants in the table above are aircraft engines and
ground support equipment (GSE).

Goal/Objective: Reduce Airport-owned and controlled greenhouse gas emissions by 15% below
2005 levels by 2020, 50% by 2030, and to carbon neutral or negative levels by 2050.

Gap: A greenhouse gas inventory has not been prepared for 2005. However, the Port’s 2006 inventory
could be used as a surrogate. Table 4-3 shows the Scope 1 and 2 emissions by year. The Target 15% and
Target 50% identify the reduction in 2006 emissions that would achieve the goal. The “gap” shows the
reductions needed (based on 2016 emissions) to achieve the targets. As shown, substantial reductions
are needed to meet both targets. Scope 1 and 2 greenhouse gas emissions are heavily influenced by the
source and extent of building energy use.

Table 4-3
Gap in Achieving Scope 1 and 2
Seattle-Tacoma International Airport

MT CO2e/yr
2006 (Reference year) 21,500
2016 (Existing) 21,320
2020 Target (15% re: 2006 MT) 18,280
2030 Target (50% re: 2006 MT) 10,750
GAP: 2020 Target 3,040
GAP: 2030 Target 10,750
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Goal/Objective: Scope 3 emissions are emissions the Port has influence over, not direct control.
The Port-wide goals for Scope 3 emissions are: 50% below 2007 levels by 2030, and 80% below
2007 levels by 2050.

Gap: Table 4-4 identifies the 2006 emissions from an earlier Port greenhouse gas inventory for only
Scope 3 sources (nearly 794,260 metric tons); 2007 emissions are not available. The Port’s 2016 ACA
Scope 3 emissions were about 682,440 metric tons. Aircraft operations are the dominant Scope 3
source at 60% of the emissions. As the table notes, comparison of 2016 Scope 3 emissions with the
future targets shows that existing emissions exceed the targets substantially.

Table 4-4
Gap in Achieving Scope 3
Greenhouse Gas Emission Targets
Seattle-Tacoma International Airport

MT CO2e/yr
2006 (Reference year) 794,260
2016 (Existing) 682,440
2030 Target (50% of 2006 MT ) 397,130
2050 Target (80% of 2006 MT) 158,850
GAP: 2030 Target 285,310
GAP: 2050 Target 523,590

Goal/Objective: Complete a risk analysis of potential climate change impacts and implications
for Sea-Tac Airport and develop a strategic plan for avoiding/mitigating risks.

Gap: With the completion of the Chapter 6 Climate Change and Infrastructure Risk Analysis in this
Technical Memorandum, this goal would be met. Although this goal would be met, IOAs are identified
for this goal in the subsequent section.

4.3.1.2 Buildings and Infrastructure

Goal/Objective: Seek LEED Silver for new construction, additions, and major renovations and
minor renovations that modify mechanical, electrical, and plumbing systems, and encourage
LEED certification for tenant improvements.

Gap: At the time of this analysis, the Port owned approximately 1,855,000 square feet of space that is
LEED certified under the Building Design + Construction (BD+C) system. The Port is pursuing LEED
certification (with a goal of Silver) for the International Arrivals Facility (450,000 square feet),
NorthSTAR (181,000 square feet), and Concourse D Hardstand Holdroom (32,500 square feet) projects,
all under construction. If these three projects achieve LEED certification, total Port-owned LEED-
certified space would increase by 35% achieving this building and infrastructure goal.
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On an ongoing basis, the Port is pursuing LEED “Master Site” credits that can be applied to all eligible
projects, making it easier to achieve LEED certification for future construction. In addition to LEED
BD+(, the U.S. Green Building Council maintains a certification program for building operations and
maintenance, LEED O+M. The Port does not have any specific goals related to O+M certification, and at
this time, there are no LEED O+M-certified buildings at the Airport.

4.3.1.3 Energy

Goal/Objective: Meet all increased energy needs through conservation and/or renewables.

Gap: Table 4-5 summarizes energy use in 2014 (the reference year) and 2016, and identifies
reductions needed to meet the goal. In most categories, energy use in 2016 was lower than in 2014,
indicating that at the present, reductions are not needed. However, continued efforts to reduce energy
use are needed for the following reasons:

Given the relationship of energy use to weather, data for one year cannot be
considered representative.

Energy use directly related to operational activity (unleaded gasoline and diesel) is
expected to increase over time.

Although this analysis does not include future energy use associated with the Near-
Term Projects, in the absence of specific project design details, it is reasonable to
assume that energy use will increase.

The 2016 numbers do not include energy use for the projects under construction.

Table 4-5
Gap in Achieving Energy Consumption Target
Seattle-Tacoma International Airport

Unleaded
Electricity Natural Gas Gasoline CNG
Year (MWh/year) (therms) (gallons) Diesel (gallons) (gal equiv)
2014 (reference year) 112,030 2.8 million 121,800 25,970 366,480
2016 Actual 112,250 2.6 million 119,300 27,090 362,970
GAP 220 0 0 1,120 0

All numbers rounded to the nearest 100 units of energy

Source: Synergy Consultants, March 2018.
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4.3.1.4 Fish and Wildlife

Goal/Objective: Protect, enhance, and steward fish and wildlife habitat while maintaining air
transportation safety.

Gap: The metrics associated with fish and wildlife are associated with specific project effects.
Therefore, once the specific effects of future projects are identified, the ability to achieve the fish and
wildlife goals/objectives will be reviewed.

4.3.1.5 Noise

Goal/Objective: Increase the number of noise compatible units within the noise remedy
boundary to 95 percent through the year 2030.

Gap: Based on the estimated noise exposure in the 2014 Part 150 Study, and the number of units in the
Noise Remedy Program boundary that still need sound insulation, noise-compatible units represent
approximately 27 percent of the total units within the noise remedy boundary. Therefore, continued
efforts are needed to meet the Port goal, and are described in Section 4.3.2 below.

4.3.1.6 Transportation

Goal/Objective: Reduce the greenhouse gas emissions associated with passenger and employee
transportation to and from Seattle-Tacoma International Airport by decreasing the emission
intensity* of the travel modes and increasing the proportion of trips made using environmentally
preferred modes.

Gap: In 2014, approximately 60% of passengers traveling to Sea-Tac were using environmentally-
preferred modes. This includes taking a taxi/TNC, transit, door-to-door shuttle, rental car, or driving
directly to the Airport and parking in the parking garage for the duration of their trip. The most recent
passenger survey for mode share, conducted in 2016, shows that number declining to approximately
56% reporting using an environmentally-preferred mode to access the Airport. Therefore, increasing
ridership on environmentally preferable modes would require the implementation of additional
strategies.

4.3.1.7 Waste Management

Goal/Objective: Divert to recycling 85% of construction waste by 2020, 90% by 2025, and reach
zero waste by 2035.

Gap: A construction waste gap was not calculated, as the ability to recycle construction waste is based
on the specifics of a project being constructed. Table 3-15 in Chapter 3 notes that the Port achieved the
2020 and 2025 goals in 2014 and 2016 (91% to 100% of construction waste diverted) but fell short of
the goal in 2015 based on the terminal construction diversion. Zero waste, associated with the 2035

*Emission Intensity is a measurement the emissions of a travel mode divided by the number of passengers it conveys. It represents
the emission-efficiency of a travel mode.
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goal would require a slight improvement over actual 2014 levels in the terminal, airfield, and landside;
if 2016 diversion levels can be maintained, the Port will essentially meet the goal.

Goal/Objective: Reduce the volume of hazardous waste generated from Port maintenance and

operations to meet requirements for Small Quantity Generator Status by 2020.

Gap: Table 3-14 in Chapter 3 shows that hazardous waste generation ranged between 0.53 tons and
1.34 tons over the 2014-2016 period. The threshold for a small quantity generator is 1,000 kilograms
or less a month, or 12,000 kilograms per year; 12,000 kilograms is 1.1 ton per month or 13.2 tons per
year. Thus, the Port is already meeting the Small Quantity Generator goal. However, in keeping with
objectives of continued environmental improvement, I0As were identified to address hazardous waste.

Goal/Objective: Divert 60% of terminal solid waste and 15% of airfield solid waste by 2020.

Gap: Table 4-6 identifies the existing MSW. For the terminal and airfield, substantial increases in
recycling are needed to meet the Port targets. Extensive recycling efforts for the terminal and airfield
have not achieved continued increases in the recycling rate, and creative solutions will need to be found
to make progress toward the goal.

Table 4-6

Gap in Achieving Waste Targets
Seattle-Tacoma International Airport

Annual Annual
Terminal Airfield
MSwW Terminal  Terminal Waste MSwW Airfield Airfield Waste
Generation Recycling Recycled Generation  Recycling Recycled
Year (Tons/Year) Rate (Tons/Yr) (Tons/Year) Rate (Tons/Yr)
2016 (Existing) 7,328 32% 2,345 2,855 9% 257
2020 Target 60% 4,400 15% 430
GAP 2,055 173

Source: Synergy Consultants, March 2018

4.3.1.8 Water Conservation

Goal/Objective: Reduce projected future consumption by 4% over 2008 levels in 2020 and 12% in

2030.

Gap: In 2008, Airport activity consumed about 227.5 million gallons of water; therefore, the 2020
target is 218.4 million gallons and the 2030 target is 200.2 million gallons. Table 4-7 summarizes
existing water consumption and identifies reductions needed (relative to 2016 levels) to meet Port
targets. As shown, substantial reductions are needed.
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Table 4-7
Gap in Achieving Potable Water Use Target
Seattle-Tacoma International Airport

Year Annual Potable Water Consumption (MG/Year)
2008 (reference year) 227.5
2014 (Existing) 229.0
2016 (Existing) 243.7
2020 Target (4% reduction from 2008) 218.4
2030 Target (12% reduction from 2008) 200.2
GAP: 2020 Target 25.3
GAP: 2030 Target 435

MG = Million gallons

Source: Synergy Consultants, Inc., March 2018

4.3.1.9 Water Quality

Goal/Objective: Contribute to the restoration of Puget Sound and local receiving waters by
providing water quality treatment, flow control, and using green storm water infrastructure
(where feasible) for Airport industrial storm water.

Gap: The Airport currently meets the Port goal. As projects and [0As, are implemented, however there
are opportunities noted below to contribute to the restoration of receiving waters.

4.3.2 Specific Environmental I0As

This section discusses the I0As focused on the environmental goals and objectives. Many of these
measures are already being implemented by the Port. Other [OAs noted here are suggested means for
helping to meet Port sustainability goals. These goals, as well as any Port decisions to adopt or
implement I0As are voluntary.

Goal: Reduce air pollutant emissions by 50% from 2005 levels by 2037.

As noted in Chapter 3, the greatest contributors to most of the air pollutant categories are aircraft
engines and ground support equipment. The following candidate air quality I0As were identified by
emission source:

Aircraft engine sources

Further evaluate adding End-Around Taxi-ways (EATs) to reduce taxi-idle delays. As
part of the next phase of planning after the SAMP, it is expected that the Port will
identify airfield improvements that would help to reduce ground-movement delays,
such as EATs.
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Develop & enforce policy for optimal use of electric preconditioned air (PCA) and
ground power unit (GPU) systems.

Continue to ensure installation and availability of electric preconditioned air (PCA)
and ground power unit (GPU) systems at all new and existing gates.

Educate airline ground staff on use of electric PCA and GPU systems.

Work with airlines and other partners to develop and implement a strategic plan for
the introduction and use of sustainable aviation fuels (SAF) at the Airport.

Ground Support Equipment sources

Install new electric ground support (eGSE) infrastructure as new gates are developed.
Continue to install eGSE infrastructure at Concourses A, B, and the South Satellite.

Work with airlines and other partners to promote replacement of fossil-fueled GSE
with eGSE.

Ground Transportation sources

Improve public transportation information displays and signage at baggage claim,
ticketing, and parking garage for Link Light Rail.

Provide convenient access for using public transit including bus routes and link light
rail originating at Sea-Tac.

Install additional electric vehicle (EV) charging stations in the Sea-Tac Airport garage
and encourage passengers to use electric vehicles and EV charging stations when
traveling to/from the Airport.

Research and promote car-sharing programs for passengers traveling to and from the
Airport, particularly those using zero emission or low-emission vehicles. These
programs reduce dead-heading and encourage the use of clean vehicles.

Develop partnerships with transit agencies and develop strategies to improve the
frequency and efficiency of public transit services to the Airport.

Continue to develop strategies to provide direct bussing service from economic
centers such as downtown Seattle and Bellevue to and from the Airport.

The extent to which these measures would reduce air pollutant emissions is not known at this time.
The benefits of any individual IOA would be a function of the breadth of its implementation. Of the
potential I[OAs noted, the measures that could have the greatest benefit are the end around taxiways
and maximum conversion of GSE to electric. The end-around taxiways would reduce emissions from
aircraft, a dominant source of emissions of most pollutants. Maximum conversion of GSE would
address another dominant source, but in turn, would increase electrical consumption. Many of the
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above [0As would also result in reduced greenhouse gas emissions or increase the public use of
environmental friendly modes of transportation.

Goal: Reduce Scope 1 and 2 greenhouse gas emissions by 15% below 2005 levels by 2020, and
50% by 2030.

The following I0OAs could assist the Port with reducing greenhouse gas emissions from sources owned
and controlled by the Port:

Develop an Energy Management Plan that identifies key energy users, any possible
energy type conversions (e.g., electric to natural gas, or vice versa), and options
available to reduce use.

Identify and upgrade central plant and distribution equipment, including boilers,
chillers, and other HVAC system components.

Replace CNG with renewable natural gas in boilers and port-owned fleet vehicles.

Convert unleaded gasoline vehicles to electric vehicles throughout the remaining port-
owned fleet vehicles. Require use of biodiesel or renewable diesel in all remaining
diesel vehicles in the fleet.

Goal: Reduce Scope 3 greenhouse gas emissions by 50% below 2007 levels by 2030 and 80%
below 2007 levels by 2050.

By definition, the Port has limited authority to control emissions from Scope 3 emission sources such as
aircraft and ground support equipment. Ground transportation is also a major source of Scope 3
emissions and related 10As are also identified in the Transportation section below. Several of the
following I0As would assist with reducing greenhouse gas emissions from aircraft operations, which
represent 60% of the Scope 3 emissions. Estimates of potential emissions reductions are noted where
available:

Aircraft engine sources

Work with airlines and other partners to develop and implement a strategic plan for
the introduction and use of sustainable aviation fuels (SAF) at the Airport

Add end-around taxiways (EATSs) to reduce taxi-idle delays.

Aircraft engine sources

Continue to install electric ground support (eGSE) infrastructure at Concourses A, B,
and the South Satellite and at all new gates.

Develop & enforce policy for optimal use of electric preconditioned air (PCA) and
ground power unit (GPU) systems.
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Ground Transportation sources

Research and promote car sharing programs for passengers traveling to and from the
Airport, particularly those using zero emission or low emission vehicles. These
programs reduce deadheading and encourage use of clean vehicles.

Use high-fuel-economy taxis and high-environmental-performing TNCs.

Install additional electric vehicle (EV) charging stations in the airport garage and
encourage passengers to use electric vehicles and EV charging stations when traveling
to and from the Airport.

Toll Airport drives.

Work with regional partners to develop a bus shuttle service from economic centers
in such as downtown Seattle and Bellevue to provide service for passengers traveling
to/from the Airport.

Provide a convenient access for using public transit including bus routes and link light
rail originating from Sea-Tac.

Develop a Commute Trip Reduction action plan to enhance employee commute
program.

Improve public transportation information displays and schedules at baggage claim,
ticketing and parking garage for Link Light Rail.

Develop partnerships with transit agencies and develop strategies to improve the
frequency and efficiency of public transit service to the Airport.

Work with existing private shuttle companies to improve service to and from the
Airport for passengers.

Continue to explore opportunities for passengers to check baggage at off-site locations
prior to their flight.

The extent to which these measures would reduce greenhouse gas emissions is not known at
this time. The benefits of any individual IOA would be a function of the breadth of its
implementation. Of the potential I0As noted, the measures that could have the greatest benefit
are the end-around taxiways and the implementation of SAF. Many of the above I0As would
also result in reduced criteria pollutants or increase the public use of environmental friendly
modes of transportation.
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Goal (Climate Adaptation): The Port’s goal was to complete a risk analysis of potential climate
change impacts and implications for Sea-Tac and develop a strategic plan for avoiding/mitigating
risks.

As part of the SAMP, this goal would be achieved. Chapter 6 Climate Change and
Infrastructure Risk Analysis presents an initial screening analysis of the facilities and
infrastructure that could be at risk with anticipated climate change effects. As is
noted in that chapter, the science of evaluating climate change is evolving. Thus, the
Port should continue to monitor changes in climate prediction and periodically
reassess the effects of climate change on facility and infrastructure risk.

Airports play an important part in regional recovery after extreme weather events.
The Port could convene periodic working sessions with other regional agencies to
identify regional plans for extreme event recover and how the parties can work
together.

Goal (Buildings and Infrastructure; B&I): The Port has an established policy of LEED certification
for new construction and renovations, has used an objective of seeking LEED Silver for new
construction, additions, and major renovations and minor renovations that modify mechanical,
electrical, and plumbing systems, and encourages LEED certification for tenant improvements.

Through the certification of new and renovated facilities under LEED, the Port could see benefits across
many of its operational, financial, environmental and social goals and objectives. Specific B&I I0As are:

Obtain LEED certification for North Satellite (NorthSTAR) renovation and expansion
project.

Obtain LEED certification for International Arrival Facilities (IAF) project.
Obtain LEED certification for Concourse D Hardstand Holdroom project.

Obtain USGBC Master Site designation, apply credits, and continue to work with
USGBC to obtain additional Master Site credits.

Assign team members to obtain a USGBC LEED professional accreditation to support
future LEED certification projects.

Collect & apply “lessons learned” from previous LEED certification projects.

All of the above measures would aid the Port in achieving its goals and objectives in the B&I category.

Goal (energy): Meet all future growth in energy through conservation and renewables.

As is noted in Chapter 3, the Port uses electricity, natural gas, unleaded gasoline, diesel, and CNG.
Therefore, candidate I0As were identified by fuel type. The following candidate IOAs could aid the Port
in reducing its airport energy use or identify renewable sources to supplement existing sources. While
many are somewhat similar and would have beneficial impacts on air quality and climate, each I0A is
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identified for purposes of enabling future consideration of the differences among the options. Those
identified, by emission source, include:

All Fuels

Prepare a Green Fleet Plan to replace Port vehicles with higher efficiency or electric
vehicles.

Focus on management and reduction of plug and process loads.

Implement and improve current sub-metering strategies and focus energy efficiency
improvements on areas with high energy use.

Consider energy storage technologies
Issue a request for proposal for the purchase of renewable natural gas (RNG).

Conduct a renewable energy feasibility study to determine the design, size, type,
location and cost of installing and operating an alternative renewable energy
generation system.

Unleaded Gasoline

Diesel

CNG

Perform a study to determine the main consumer of unleaded gasoline at SEA and
target initiatives that replace these vehicles with electrified and alternatively-fueled
equipment.

Use alternatively-fueled and/or hybrid construction equipment vehicles.

Replace unleaded gasoline-powered grounds-keeping and construction equipment
with electric equipment where practically feasible.

Purchase, operate, and maintain alternatively-fueled, electric, and hybrid vehicles.

Replace diesel use with renewable diesel or biodiesel.

Replace diesel-powered grounds-keeping and construction equipment with electric
equipment where practically feasible.

Use alternatively-fueled and/or hybrid construction equipment vehicles.

Purchase, operate, and maintain alternatively-fueled, electric, and hybrid vehicles.

Replace CNG for buses and light-duty vehicles with renewable natural gas or electric
buses.
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Construct an Automated People Mover (APM) from terminal to consolidated rental car
facility to reduce the use of CNG-powered buses.

Electricity

Install evacuated tube solar collectors on rooftops of Concourses B and C to provide
steam/hot water for the buildings’ HVAC system.

Install high efficiency water heaters in the HVAC system of Concourses B and C.

Decouple only the heating plant and replace with high efficiency decentralized heating
plants.

Improve insulation of building envelope on Concourses B and C, and New Second
Terminal building.

Install revolving doors at main passenger entrances to create an airlock and reduce
heat transfer.

Install high reflectance roofing materials on rooftops of all terminals.

Continue to install variable frequency drive (VFD) motors for fans, chillers, and
pumps.

Continue to install motor efficiency controllers in escalators and moving walkways.
Install daylight timers lighting fixtures in the terminal building.
Continue to upgrade the efficiency of the existing HVAC system.

Purchase and install high efficiency HVAC systems when new terminal buildings are
constructed.

Natural Gas

Install evacuated tube solar collectors on rooftops of Concourses B and C to provide
steam/hot water for the buildings’ HVAC system.

Install high efficiency water heaters in the HVAC system of Concourses B and C.

Decouple only the heating plant and replace with high efficiency decentralized heating
plants.

Replace the existing Natural Gas-fired Steam Boilers with On-Site Generation using
renewable fuels.

Install revolving doors at main passenger entrances to create an airlock and reduce
heat transfer.
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Purchase and install high efficiency HVAC systems when new terminal buildings are
constructed.

Continue to pursue partnerships with producers of natural gas from renewable
sources.

SAMP Task 6.12 consisted of a significant review of the Airport’s energy systems. Appendix A Task 6.12
Report - Total Cost of Ownership contains a detailed review of building energy. The final chapter of that
appendix identifies recommendations relative to energy with a focus on terminal energy options.

There is an extensive list of I0As relative to energy use that could be implemented, and new strategies
are likely to continue to arise as technology evolves. The extent to which these measures would reduce
energy is not known at this time. The benefits of any individual I0A would be a function of the breadth
of its implementation relative to the energy consumer. As electricity and natural gas are the two largest
energy types consumed (on a unit basis), the Port has and will likely continue to focus on reducing
electricity and natural gas use. However, in the Puget Sound Region, access to Bonneville Power
electricity (hydro power) is low cost and low carbon. Therefore, a greater focus should be placed upon
natural gas use reduction or conversion to renewables.

Goal (Fish and Wildlife): Protect, enhance, and steward fish and wildlife habitat while
maintaining air transportation safety.

The following I0As were identified that could be implemented to achieve the Port’s goals and
objectives:

Conduct study of species present.

Evaluate quantity of open space and protected habitat displaced as part of every
development action and identify and implement measures as needed.

These measures would achieve the fish and wildlife goals/objectives.

Goal (Noise): Increase the number of noise compatible units within the noise remedy boundary
to 95 percent through the year 2030.

In 2014 the FAA approved the Port’s comprehensive Part 150 Noise Compatibility Plan that identifies
airport operational and land use compatibility actions. This Technical Memorandum study did not re-
evaluate those recommendations, but rather reinforces the implementation of the recommendations.

Key candidate noise 10As are:

Continue to implement the Part 150 Recommendations, including single-family
residential sound insulation and other sound insulation programs.

Complete a Ground Run-up Enclosure when feasible to do so, if warranted by the level
of ground run-up activity.
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Continue to implement the Fly Quiet Program to track compliance with the existing
noise abatement procedures.

The purpose of the Part 150 Study Noise Compatibility planning process is to identify a balanced and
cost-effective program for reducing aircraft noise exposure. Thus, implementation of the Part 150
recommendations will aid the Port in moving towards its noise reduction goals. Included in the Part
150 recommendations are specific actions to reduce noise and offer programs to residents severely
affected. Itis possible that additional actions will be needed over time as aircraft operations increase.

Goal (Transportation): Reduce the greenhouse gas emissions associated with passenger and
employee transportation to and from Seattle-Tacoma International Airport by decreasing the
emission intensity of the travel modes and increasing the proportion of trips made using
environmentally preferred modes.

The following transportation candidate IOAs were identified:
Provide a convenient access for using public bus routes originating from Sea-Tac

Develop a Commute Trip Reduction action plan to enhance employee commute
program

Provide direct and easy access for passengers to public transportation and hotel
shuttles.

Improve public transportation information displays and schedules at baggage claim,
ticketing and parking garage for Link Light Rail.

Develop partnerships with transit agencies and develop strategies to improve the
frequency and efficiency of public transit service to the Airport.

Work with shuttle companies to improve service to and from the Airport for
passengers.

Increase the number of EV charging stations in the parking garage, and promote the
use of EVs

Work with car-sharing companies to provide access to environmentally-friendly
vehicles for passengers traveling to and from the Airport (see same strategy for GHG
reductions above).

Continue to explore opportunities for passengers to check baggage at off-site locations
prior to their flight.

Institute tolling for access to the curbside.

Develop a transportation management association to assist Airport employees with
ride-share programs, guaranteed ride home/emergency program, and transit support.
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Provide incentives for rideshare and loyalty programs.
Allow passengers and employees free transit rides with airline ticket.
Ride-free area for Link Light Rail to provide offsite curbside pick-up and drop off

All of the above I0A could help to increase the number of passengers using environmental friendly
modes of transportation. A secondary benefit of increasing the use of environmentally preferred
modes of transportation is a reduction in air quality and greenhouse gas emissions, but also potential
reduction in congestion affecting nearby communities.

Goal (Waste Management; Construction): Divert to recycling 85% of construction waste by 2020,
90% by 2025, and reach zero waste by 2035.

The following I0As were identified:

Continue to review project designs and identify opportunities to recycle construction
debris.

Work with construction teams to ensure construction waste recycling efforts earn
LEED certification credits.

Continue to review contractor submittals for compliance with construction debris
specifications and track performance.

Donate project waste that cannot be reused or salvaged to a cooperating agency
Improve sustainability language and requirements into airport contracts.
Update Rules for Airport Construction, 2014 Edition.

Recycle scrap metal from construction projects.

As is noted in the prior section, the Port achieved the 2020 and 2025 goal in 2014 (91% to 100% of
C&D was diverted) but fell short of the goal in 2015 based on the terminal construction activities. By
2016, the goal was again achieved. The above I0A would help ensure that the goal is met and provide
further movement toward the 2035 zero waste goal.
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Goal (Waste Management; Terminal and Airfield): Divert 60% of terminal solid waste and 15% of
airfield solid waste by 2020.

The Port has an existing program to address municipal solid waste (MSW) that has reduced waste to
landfill. The following candidate I0As were identified:

All MSW waste

Develop partnership with King County Solid Waste Division to explore secondary
sorting (AKA missed waste processes) facility opportunities for Airport and County
waste.

Implement high performance Green Cleaning policy and program to support LEED®
certification for capital improvement projects.

Terminal waste

Continue implementing ACI award-winning green concessions and dining program.
Evaluate options for Zero Waste certification for Sea-Tac Airport Office Building

Monitor and continue to assist airport concessions required to divert their waste, use
durables or compostable or recyclable service-ware for “take away” meals provided in
terminal areas and provide clearly labeled collection containers for recycling,
composting, and garbage.

Develop a long-term strategy to increase source separation rates by conducting a
study on the feasibility of a developing a regional waste processing facility and in
collaboration with regional partners, including but not limited to King County and
local jurisdictions.

Pilot new approaches to helping passengers quickly identify and separate recyclable
and/or compostable materials to increase diversion rates at disposal locations in the
Terminal.

Continue encouraging concessionaire donations to local food banks or Sea-Tac USO.

Add liquid collection stations to all security checkpoints and optimize existing station
locations and signage.

Airfield waste

Continue working with Maintenance, cargo operators and airlines to improve
recycling at hangars, in Maintenance work areas, on the ramp, and other remote work
locations.

The extent to which these measures would reduce waste is not known at this time. The benefits of any
individual IOA would be a function of the breadth of its implementation. The greatest shortfall relative
to the gap is in the airfield MSW.
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Goal (Hazardous Waste Management): Reduce the volume of hazardous waste generated from
Port maintenance and operations to meet requirements for Small Quantity Generator Status by
2020.

The following I0A were identified to continue to minimize the use of hazardous waste at Sea-Tac:

Continue to ensure that secondary containment is used for oil and solvent containers
to contain spills.

Evaluate the practice of using pig cleaning pipes instead of using solvents.

Continue to purchase and place collection bins for used batteries, electronics and light
bulbs.

As is noted in the prior section, the it is anticipated that the Port’s hazardous waste management goal
will continue to be met in the future. However, because hazardous material use is expected to increase,
I0A were identified.

Goal (Water Conservation): Reduce projected future consumption by 4% over 2008 levels in 2020
and 12% in 2030.

The following candidate I0As were identified to aid the Port in conserving potable water and reduce its
overall water consumption:

Prepare a Water Use Reduction Plan to identify specific conservation measures.
Document and manage construction water usage and other non-standard usage.
Implement and improve current sub-metering strategies.

Consider rainwater harvesting and reuse in new facilities, where feasible.

Develop and implement a Green Concessions Policy with water conservation
requirements.

Continue to plant native plants and drought-tolerant landscaping.
Install dual-flush toilets that use 0.8-1.6 gpf (gallons per flush).

Purchase waterless, regenerative vacuum sweepers (with dust control specifications)
to clean roads, taxiways and runways.

A net reduction in water consumption would also reduce operating costs and improve the financial
bottom line. All of the above IOA would aid in reducing water consumption. At this time, it is not
possible to identify the specific contribution that each I0A could make to reducing water use.
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Goal (Water Quality): Contribute to the restoration of Puget Sound and local receiving waters by
providing water quality treatment, flow control, and using green storm water infrastructure
(where feasible) for Airport industrial storm water.

The following candidate IOAs were identified to address water quality improvements:
Install extended compost amended filter strips in runway and taxiway infields.

Install low impact development where feasible and consistent with airport operations
and FAA design standards.

Clearly designate aircraft deicer/anti-icer storage and transfer areas.

Assess green roof on new facilities and construct where any resulting wildlife threats
are managed.

Construct a centralized deicing facility (CDF) and collect and recover deicing fluid.

The Port has an extensive and generally state-of-the art program for addressing its water quality goals.
The above I0A would contribute to the Port’s water quality goals and objectives.

4.4 Evaluating I0As to Address Social and Community Outreach Goals and
Objectives

Chapter 2 Sustainability Vision and Goals/Objectives documents the Port’s process of establishing social
goals and objectives.

4.4.1 Gaps to be Filled to Address Social and Community Outreach Goals and Objectives

The following summarize the Port’s social and community outreach goals/objectives and gaps to
addressing goals.

Goal/Objective: Maximize the compatibility of new development with nearby lands.

Gap: This goal is project specific and will need to be considered as individual projects are evaluated.

Goal/Objective: ldentify benefits of proposed development to the local community.

Gap: This gap cannot be quantified at this time, as it is project specific.

Goal/Objective: Enhance employee welfare and facilitate diversity.

Gap: Asdiscussed in Chapter 3, the Port is continuing the expand and develop its employee welfare and
diversity programs, and recently identified metrics in the 2017 Long Range Plan. The Portis now
establishing systems to track these metrics, and will evaluate gaps as appropriate data becomes
available.
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Goal/Objective: Reduce Off-Airport environmental effects to nearby communities.

Gap: These issues will be explored as part of the environmental review process for the Near-Term
Projects.
Goal/Objective: Be transparent in public communications and increase outreach to the local

community.

Gap: As described in Chapter 3, the Port has comprehensive outreach programs and initiatives ranging
from school programs to routine meetings with local communities and governments to website and
other social media outreach. Because the Port is also continuing to develop new outreach programs
(e.g. the Sea-Tac Advisory Round Table or StART), metrics are not yet available to identify potential

gaps.
4.4.2 Specific Social and Community Outreach 10As

This section discusses the I0As focused on social and community goals and objectives.

Goal/Objective: Maximize the compatibility of new development with nearby lands

By its definition, this goal is associated with proposed projects at Sea-Tac Airport. It served as
screening criteria for the review of development alternatives associated with the SAMP. As a
goal/objective, it will also be useful to the Port as other projects are identified in the future. 10As
identified to address this goal are:

Identify the effects of development projects, such as the Near-Term Projects, on land use.

Identify measures to achieve compatibility.

Before implementation of the Near-Term Projects or other projects at Sea-Tac Airport, compliance with
requisite National Environmental Policy Act (NEPA) and State Environmental Policy Act (SEPA)
requirements would need to be met. Those evaluations would include consideration of land use
compatibility.

Goal/Objective: Identify benefits of proposed future development to the local community

Proposed development has the potential to create impacts to the local community that can be positive
as well as negative. Creating an awareness of the beneficial effects of the Near-Term Projects and other
Airport projects was the focus of this goal and associated [0As.

Candidate I0As identified include:

Prepare documentation to comply with NEPA/SEPA and coordinate the results with the
public.

Conduct coordination workshops with interested parties concerning the Near-Term
Projects and long-range development vision.

Place all SAMP documents in the public libraries when the study is completed.
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These I0As are focused on the SAMP but can be applicable to any development at the Airport. Relative
to showing the benefits of proposed development, information concerning socio-economic benefits
(jobs, payroll, regional expenditures) as well as environmental effects benefits would be identified
during the NEPA process for development projects.

Goal/Objective: Enhance employee welfare, and facilitate diversity

An important element of sustainability of an airport is ensuring that the needs of Airport staff are
adequately addressed. The Port has an active Human Resource Department that strongly supports our
Development and Diversity program for Port employees and works with airport tenants to ensure an
available workforce for its tenants. The candidate I0As identified for this goal, focused on Port
employees, include:

Continue to survey employees regarding their engagement at the Port and concerns.

Continue to develop and implement a wide range of social justice initiatives focused
on development and diversity programs, partnerships, and initiatives including:

— Developing and implementing a Port model of equity, diversity, and inclusion,

— Developing employees at all levels of the organization to support growth, improve
engagement, and job satisfaction,

— Developing and implementing a labor relations strategy to increase the number of
represented employees with development plans and participate in development activities,

— Leveraging the Port’s Development and Diversity Council, an internal group of experts who
advise, generate ideas, advocate and communicate about employee development and
diversity issues, policies, programs and initiatives,

— Developing new and supporting existing Employee Resource Groups,

— Developing new courses and encouraging employee education on diversity through the J.
Loux Learning Library,

— Recognizing and supporting women and minorities at the Port through the Women's
Initiative and the Champion of Diversity and Inclusion Award.

Continue to identify diversity gaps and needs.

Goal/Objective: Reduce Off-Airport environmental effects to nearby communities

A social benefit of the Port’s environmental program is designed to reduce off-airport adverse
environmental effects. Section 4.3 of this Technical Memorandum discusses the environmental I0As.
The candidate I0A associated with this goal/objective is: Continue to prepare an environmental
management report or a sustainability report. It also supports the following goal/objective.
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http://compass.portseattle.org/corp/hr/Pages/employee_networks.aspx
http://compass.portseattle.org/corp/hr/Pages/hrd_library.aspx
http://compass.portseattle.org/corp/hr/Pages/hrd_library.aspx
http://compass.portseattle.org/corp/hr/Pages/womens_initiative.aspx
http://compass.portseattle.org/corp/hr/Pages/womens_initiative.aspx
http://compass.portseattle.org/corp/hr/Pages/champion_of_diversity.aspx

Goal/Objective: Be transparent in public communications and increase outreach to the local
community

The Port of Seattle is a special purpose public agency. As has developed with all forms of government,
citizens are often frustrated with the lack of openness and transparency that sometimes accompanies
public agency operations. Chapter 3.3 discusses the Port’s existing programs designed to enhance
transparency at the Port. The following candidate I0As are designed to aid with these existing
programs:

Create a speakers' bureau that regularly volunteers to present at local meetings and
events.

Prepare annual sustainability reports for the triple bottom line and make them
available on the web.

Place all master plan documents in local public libraries when the study is completed.

4.5 Sustainability Tradeoffs

As is evidenced in the material in the preceding section, much will have to be accomplished to achieve
the Port’s goals and objectives. Sustainability aims to follow the “win-win” philosophy, as illustrated
previously in Figure 1-1 by the “sweet spot” at the intersection of the economic (financial-operational
efficiency), environmental, and social focus areas in the “Triple Bottom Line” figure. Yet organizations
implementing sustainability programs through initiatives, opportunities, and actions must often make
difficult decisions. Studies indicate that multi-faceted and complex organizations must make tradeoffs
in one or more focus areas, as rarely can a true balance be achieved. Tradeoffs could refer to a
compromise between at least two sustainability goals/objectives that conflict with one another.

Accordingly, it is expected that the Port will likely need to make tradeoffs given the gap analysis
discussed in this chapter. In some cases, various focus areas will have higher priority than others. In
others, achieving the goals/objectives in the timeline suggested while satisfying other airport needs
will not be possible. Much of how sustainability implementation is factored into the day-to-day
business of the Port will determine how those tradeoffs are made and how it affects other parts of the
SAMP and the sustainability I0As.

Some of the tradeoffs the Port faces will likely face:
Determining how to efficiently serve all facets of airport demand

— Making highest and best use of land for serving passengers, with cargo consuming the
remaining prime space. Then enabling support to “fit” into the residual areas

— Collaborating with regional partners to ensure that the Airport and surrounding
communities have necessary infrastructure and transportation systems to support growing
demand for Airport services
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Maximizing the regional economic contributions through growth in cargo to the levels
suggested by the Century Agenda - which would require either land-use tradeoffs or
the acquisition of land

Deciding how to finance the facility improvements that are needed (including
infrastructure renewal) while minimizing the environmental effects and increasing
Sea-Tac Airport’s social benefits

Achieving the environmental and social/community outreach targets suggested while
at the same time fostering growth in air travel demand

Making tradeoffs does not mean a decision is either inferior or not sustainable. Rather, it is likely that
the tradeoffs would be temporal in nature (meaning that in the short-term a strategy or group of
strategies are not possible, but rather would occur later in time to give priority to a conflicting
category/focus). The next chapter, Sustainability Implementation Process and Plan, is designed to have
the Port monitor progress toward the goals, and to create an organizational structure that monitors the
tradeoffs. The Plan-Do-Check-Act process is designed to recognize the need for tradeoffs, so that the
adjusting process can work to address changes that may be needed in the goals/objectives, and [OAs.
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SAMP Sustainability Implementation
Process and Plan

The Port of Seattle will integrate its SAMP Implementation Process into the ongoing
Airport Sustainability Program with participation from the entire organization.

5.1 Implementation Approach

One of the key measures of the success of a sustainability program is ensuring that the organization
follows through on its commitments and measures progress toward reaching goals and objectives. The
Port has an informal policy of striving for continual progress and improvement in its activities. Many
airports have found that the Plan-Do-Check-Act (PDCA) cycle serves to ensure that implementation.
This section discusses the Plan-Do-Check-Act cycle and how the proposed implementation approach
fits within the existing Port structure.

5.1.1 Overview of the Plan-Do-Check-Act Cycle

This section further defines the implementation of the Sustainable Airport Master Plan; it defines how
the Port will implement the sustainability initiatives, opportunities, and actions (I0As), collectively
considered sustainability strategies defined in the prior chapter. Since this is the first Sustainability
Implementation Plan formalized by the Port of Seattle, it is expected to serve as the foundation for
future Port plans and strategies.

The implementation of sustainability strategies and the Port’s prior Environmental Strategy Plan, has
been established using the Deming Cycle - also known as the Plan-Do-Check-Act process and illustrated
on Figure 5-1. The following describe the Plan-Do-Check-Act cycle that is designed to lead to
continuous improvement over time in the areas being measured.

Figure 5-1
The Deming Cycle
Seattle-Tacoma International Airport

Source: The Deming cycle, https://en.wikipedia.org/wiki/PDCA.
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5.1.1.1 Plan (Formulate)

The Sustainability Implementation Plan and the corresponding SAMP tasks that form the foundation of
the findings presented here represent the first step in the “plan” portion of the process. The
sustainability tasks of the SAMP including 1) clearly defining sustainability categories, 2) identifying
goals/ objectives, 3) collecting baseline information, and 4) suggesting I0As, are all part of the planning.

As described in the following sections, the Port is continuing to develop its sustainability programs and
will incorporate those changes accordingly. In the future, as subsequent steps in the cycle occur, Port
staff will work with stakeholders across the Airport to evaluate the practicality of the I0As, estimate the
environmental benefits associated with the selected [0As, and develop action plans and project designs
for the highest priority actions. Additional consideration of categories/issues, baseline condition(s),
and goals will likely be necessary. The Port will use the findings and recommendations of this SAMP
analysis to inform its environmental sustainability strategy moving forward and set its sustainability
priorities.

5.1.1.2 Do (Implement or Take Action)

Implementation of the strategies represents the “do” portion of the process. This involves undertaking
the strategies noted in this plan, and taking advantage of the opportunities, as development
recommendations of the SAMP are constructed. The [OAs are designed to move toward achieving the
goals and objectives. By “doing,” the Port enhances its culture of sustainability.

5.1.1.3 Check (Report/Confirm)

After implementing strategies/I0As, the “check” process encompasses the reporting aspect of the
implementation. As strategies are implemented, the next step is to track and check the process toward
meeting the goals and objectives. Through the Sea-Tac Airport’s Environmental Progress Reports and
related reports such as the Long Range Plan and Port’s Annual Report, the Port has historically
monitored annual progress on its financial, social, and environmental activities. These annual reports
will continue, and it is expected that progress towards all three sustainability elements -- financial-
operational, social, and environmental goals -- will be shared and highlighted.

5.1.1.4 Act (Adjust/Refine)

The “act” portion represents what has been learned during the “do” and “check” steps. This involves
answering the question of, “What did we learn and how can we do it better next time?” by re-evaluating
the issues/categories, goals, and objectives and metrics. During this stage of the cycle, adjustments are
often identified. The Port anticipates that it will review its performance annually (or at appropriate
milestones) and adjust accordingly.

In addition, the Port will continue to adjust its sustainability programs and initiatives in response to
changes in priorities and demands from a range of stakeholders including airline partners, near-by
communities, businesses and other communities across King County and our region. The Port also
expects to adjust its programs based on economic and/or market changes that influence priorities and
overall budgets.
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The following sections provide further elaboration on the “plan-do-check-act” process that the Port is
committed to implement.

5.1.2 The Port’s Current Implementation Approach

The Port has an active ongoing program of implementing sustainability measures Port-wide. The
leadership associated with the Port’s sustainability program is demonstrated through the Port
Commission’s Century Agenda, Long Range Plan, and Sea-Tac’s Environmental Strategy Plan as
discussed in Chapter 2. These programs have been further refined for day-to-day activities for the
Airport in the Aviation Division’s Strategy Plan, Business Plan and 2018 Priorities, also discussed in
prior chapters. The Aviation Division programs have been managed through the activities of the
following groups:

Financial/Operational Efficiency. Overseeing the financial and operational
objectives rests with the Aviation Division’s financial group as well as the Operations
Department. Reporting on financial and operational performance occurs on a regular
basis, including annually within the Port’s Financial Report and the Port’s
Performance Report.*

Environmental. These activities are implemented by
the Port of Seattle Aviation Division’s Environment &
Sustainability Department. Activities and programs
have been under the umbrella of the 2009
Environmental Strategy Plan and the 2015 Strategy
for a Sustainable Sea-Tac. The Port prepares an
annual Environmental Progress Report for Sea-Tac

Port’s Implementation Plan

Plan - This Tech Memo represents
the Port’s initial step in developing
the sustainability approach to the
SAMP.

Do - Upon Commission approval and

Airport that identifies progress toward achieving Port
environmental goals and objectives.

Social and Community Outreach. The Port
implements its social programs through several
groups and programs including: Human Resources
(staffing), Office of Social Responsibility (job creation
and economic development efforts), Public Affairs
(stakeholder and community outreach) and Noise
Abatement and Noise Remedy Office (addressing
noise exposure in the community around Sea-Tac).

adoption, and after NEPA/SEPA
compliance, the Port would
implement the Near-Term Projects
while at the same time implementing
appropriate sustainability
strategies/IOAs.

Check - The Port will review metric
performance at least annually. The
Sustainability Manager will
coordinate the collection of data.

Act - The Port will adjust the Plan,

These groups are involved in developing the framework of the Port’s aviation plans, implementing the
plans and the recommended strategies, reporting on progress, and then periodically adjusting the
Port’s efforts, although they do not routinely integrate the information in the same fashion as the SAMP
sustainability implementation plan.

>ehttp://www.portseattle.org/About/FinanciaI—Info/Pages/defauIt.aspx.
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5.1.2.1 Capital Projects

In the implementation of capital projects, the Port has a formal review process for how it proceeds with
development. Today, ideas for capital projects arise in several forms. Projects may arise out of a formal
planning process that is overseen by the Aviation Division Planning Group. Individual lines of business
may also identify capital projects. Together, all capital improvement ideas ultimately come before the
Aviation Division’s Investment Committee before moving on to approval (as needed) from the Airline
Affairs Committee and the Port Commission. Before the Investment Committee approves a project, the
Aviation Division’s Budget Committee must confirm that sufficient funding is available for the project.

5.1.2.2 Operational/Management and Procurement Strategies

Implementation of various operational and management strategies within the Aviation Division
typically occurs through a wide range of approaches. Strategies are derived either at the management
level in response to direction from the Port Commission or in response to industry needs and
requirements and then passed to the various operating group/line of business where they are
incorporated into the annual business plans.

In addition, strategies may arise based on a line of business/operating group identifying the needs and
bringing it to the attention of Airport management. When expenditures of funds or staffing needs
associated with a strategy arise, then approval must come from the Aviation Division’s senior
management through the budget process to ensure that adequate funding is available. Ultimate
approval for significant items (as well as annual approval of the Port budget) must go before the Port
Commission to move forward.

5.1.3 Integrating the Port’s Sustainability Management Plan with the SAMP Implementation

The [10As identified and discussed throughout the document will be implemented through capital
projects as well as strategic planning or operational initiatives. In addition, the Port Commission
recently directed staff to revise its current project review processes to integrate even greater levels of
sustainability into both its capital projects and initiatives. As a result, the Near-Term Projects and 10As
may include additional sustainability attributes or considerations. This new Commission directive and
its potential impacts on SAMP-related I0As are discussed in more detail below.

5.1.3.1 Port Sustainability Evaluation Framework

The Commission directive to develop and implement this new approach is described in the Revised
Energy and Sustainability Motion and the corresponding Attachment A: Port Sustainable Evaluation
Framework (the Framework). The Commission adopted both the Motion and Framework on December
19,2017. The Framework builds on the Port’s existing sustainability categories to include new criteria
such as energy resilience and creates new sustainability categories such as reducing light pollution,
advancing social justice, leveraging partnerships, and advancing innovation.

The Commission directed staff to apply the Framework to project review procedures for both capital
projects such as building new facilities, and operational initiatives such as purchasing renewable fuels
or evaluating new on-road transportation strategies. As such, the new procedures will be applied to the
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SAMP Near-Term Projects during design review, which will occur after multiple milestones have been
reached such as completing regulatory environmental review, obtaining Commission approval, and
other milestones as appropriate. These procedures are not expected to influence the Near-term
Projects.

To integrate the concepts of the new Framework into the Port’s existing project review processes, the
Port is convening an internal stakeholder group comprised of key departments across the Port
including Environment and Sustainability, Operations (OPS), Facilities and Infrastructure (F&I),
Engineering (ENG), Project Management Group (PMG), and Human Resources (HR) to advise and
oversee the process.

The stakeholder group will research and draw on a number of rating systems and performance metrics
including but not limited to Leadership in Energy and Environmental Design (LEED), Living Building
Challenge (LBC), and ENVISION. Because airport facilities operate quite differently from office or retail
buildings, the Port expects that the final set of tools and performance metrics may reflect a combination
of several ratings systems or approaches.

In addition to existing sustainability rating systems, stakeholders will evaluate the Port’s Racial Equity
Worksheet and make recommendations to advance social justice within the new procedures as
appropriate.

The stakeholder group is expected to finalize their recommendations for a revised set of project review
procedures by early 2019. Once those procedures have been reviewed and approved by senior
management and the Commission, the Port expects to fully integrate those procedures into design
review for Port projects, including the SAMP Near-Term Projects as well as operational initiatives listed
in Tables 5-1 through 5-3 (at the end of this chapter). The revised procedures will not substantially
alter the proposed projects, including the Near-Term Projects, but rather will make sustainability
attributes and their potential costs and benefits more transparent in the pre-design phase. This will
enable decision-makers to evaluate and weigh the pros and cons of those attributes as appropriate.

5.1.3.2 Reporting on Progress

As noted in the prior section, the Port reports its progress and performance for each of the triple
bottom line categories separately in different reports. Because of the success of that implementation
and management style, it is expected that will continue.

The Port’s Center of Expertise for Environment and Sustainability will serve as a clearing house for
information about sustainability and coordinate activities of the sustainability review process across all
operating arms. Responsibility for achieving sustainability goals and objectives will rest with the
relevant operating arm (e.g,, achieving Aviation financial goals and objectives will rest with the
financial group of the Aviation Division).

The following portion of this chapter identifies the specific methods that the Port staff anticipates using
to implement the SAMP sustainability I0As and follows the previously defined Plan-Do-Check-Act cycle
within the context of the current organizational structure.
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5.2 PLAN - Develop/Refine the Implementation of Sustainability Initiatives at
Sea-Tac Airport

The Plan portion of the Plan-Do-Check-Act cycle shows the Port’s approach to implementing the
sustainability initiatives and actions described throughout the previous sections of this report as the
Port begins to develop and build the various parts of the SAMP. In addition, the Port recognizes that
since the Near-Term Projects and are defined only broadly, the Port must conduct additional
sustainability analyses as the projects move to engineering and design as part of its sustainability
implementation plan. As such, Section 5.2 describes two sustainability planning phases: Phase 1, which
summarizes the initial planning approach to including sustainability throughout the process and in the
original vision, and Phase 2, which describes in more detail how the Port will analyze sustainability for
the Near-Term Projects as well as implement the I0As described above.

5.2.1 Phase 1: Initial Sustainability Planning Approach

As described in Chapter 1, the Port’s framework for integrating sustainability into its activities focused
on three main stages of the plan:

What/where we build (through the planning process, such as the SAMP)
How we build
How we operate

5.2.1.1 What/Where we Build

Building size, volume, number, and location are major influencers of sustainability. The Port’s decision
up front to plan within major site boundaries (to the extent feasible) means that the SAMP, and in
particular, the Near-Term Projects, would mostly be limited to already-developed areas and would
have limited impacts on natural resources. The Port’s attempt to integrate sustainability into the first
stage of planning is demonstrated in the additional environmental sustainability criteria applied to the
scoring and selection of the overall development concepts.

As shown in Technical Memo No. 5 Facility Requirements and Alternatives, the sustainability criteria,
after refinement, provided some impact or influence on the selection of development alternatives for
various functional areas (see Section 4.1.3 of this Technical Memorandum). This influence was largely
due to the refinement in the goals and objectives as listed in Table 2-1 which narrowed the broader
goals and objectives established by the Port Commission.

In addition, the use of operational and financial metrics to develop SAMP implementation and phasing,
resulting in the Near-Term Projects, integrates sustainability. Lastly, the Port found that traditional
planning principles such as locating facilities and infrastructure in ways that maximize efficient
movement of aircraft and passengers aligns well with the financial and operational elements of
sustainability.
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5.2.1.2 How We Build

The analysis in Chapters 3 and 4 of this Technical Memorandum is on existing conditions. As discussed
in Chapter 2, the Airport’s green building goal is to seek Leadership in Energy and Environmental
Design (LEED) certification at the silver level for new construction, additions and renovations, as well
as encouraging tenants to seek LEED certification. As such, all new buildings are expected to achieve
LEED Silver, although there may be instances where this is not possible due to design limitations or
conflicts with other sustainability goals. This practice, augmented by implementation of the
Framework noted earlier, should help to integrate sustainability into the Near-Term Projects. However,
the extent of that integration will not be known until the future buildings have been designed. For that
reason, the analysis of gaps in Chapter 4 is conservative in that it likely overestimates the sustainability
needs.

During SAMP planning, the Port analyzed the potential cost and resource use of building the new
Second Terminal using a range of sustainable building assumptions. As shown in Appendix A of this
Technical Memorandum, sustainability could provide some reductions in greenhouse gas emissions
through more efficient energy use when compared to building out the main terminal.

5.2.1.3 How We Operate

The Port also recognized early in the process that it was unlikely to meet its sustainability goals only
through green building attributes or limiting project location; the gap analysis in Chapter 4 of this
Technical Memorandum reinforces that conclusion. As a result, the Port added an operational
component to the SAMP to incorporate key sustainability initiatives into its Long Term Development
Vision. As shown in the list of I0As in Chapter 4 of this document, many sustainability [0As will require
operational strategies such as procuring renewable fuels or requiring energy efficient equipment and
appliances.

The process of formulating the sustainability component of the SAMP consisted of five steps:

1. Identify goals and objectives. See Technical Memorandum No. 1, which is summarized in
Chapter 2 of this document which notes how the goals and objectives evolved during the study.
An outgrowth of the goals and objectives was the identification of metrics that would enable
measurement of progress toward achieving the goals and objectives.

Goals are established at the highest level of the Port of Seattle, through the Port Commission,
and in this case, the Century Agenda. Objectives then flow from the Commission to the various
operating arms of the Port. In the case of the Aviation Division, objectives have been
established through the Business Plan, 2018 Priorities, and other plans to guide the Division to
achieving the broader goals.

2. Cross check goals and objectives with areas of importance to the Airport. Under the FAA’s
grant process, these are referred to as focus areas. Focus areas have metrics that the Airport
wishes to track. Chapters 1 and 2 of this Technical Memorandum note the Port’s consideration
of focus areas.
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3. Establish a baseline that identifies the conditions relative to the various metrics for each focus
area. Chapter 3 of this Technical Memorandum identifies the baseline (and in some cases a
reference year) applicable to the focus areas. Ownership of the information needed to support
the preparation of a baseline, resides with the various operating arms. Looking forward, the
Port must ensure that its data systems continue to track key metrics to support its
sustainability goals and objectives.

4. Identify the gap relative to the Airport’s goals and objectives. Chapter 4 of this Technical
Memorandum notes the gap relative to the goals and objectives.

5. Identify Initiatives/Opportunities/Actions (I0As) that could be implemented to aid the
airportin achieving the goals and objectives. Chapter 4 of this Technical Memorandum notes
the various 10As that have been identified.

5.2.2 Phase 2: Analyzing Near-term Projects and Implementing IOAs

The second phase will focus on analyzing the Near-Term Projects for sustainability opportunities. The
approaches and procedures for both new capital projects and I0As are combined here because both
will follow new Port procedures designed to integrate sustainability into all Port projects, both capital
and otherwise. In addition, the I0As described in this document include both capital projects, such as
installing new electric infrastructure to power fleet vehicles, and other non-capital projects such as
procuring renewable natural gas for use in airport boilers.

As noted in Section 5.1.3, these new approaches and procedures are currently being developed as
directed in the December 19, 2017 Motion. The Motion directs staff to implement the Sustainable
Evaluation Framework for Port projects, including capital projects and other decisions. As described
above, these procedures will advance sustainability concepts in both capital and operational initiatives
and provide more transparency to senior management and the Commission throughout the project
refinement and detailed design process.

The Port expects that these new procedures will directly affect how the Port builds new capital facilities
under the SAMP. For example, the Framework directs the Port to consider the use of distributed
energy systems, where much of the energy used by a facility is generated either at or near the facility.
When the new procedures are finalized, the Port expects to be able to identify and evaluate
opportunities in new facilities to install these types of systems. Depending on the outcome of the
analyses and the characteristics of the facilities, distributed energy, when combined with extensive
energy efficiency strategies for new buildings, could result in the Port being able to achieve net zero
energy for the first time in near-term SAMP facilities.

These procedures will also help illustrate how a given strategy may affect several different categories in
either a positive or a negative way. For example, an IOA such as upgrading lighting to be more energy
efficient could result in an initial cost, but with significant cost savings over the life of the IOA (resulting
in helping meet both financial and energy-related goals). Alternatively, adding new outdoor lighting
would need to be considered against the Framework directive to reduce light pollution. In these
instances, the Framework enables the Port to consider lower levels or motion sensitive lighting for its
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facilities. Therefore, to prioritize the implementation of individual I0A, the effect that the IOA would
have across all goals and objectives should be reviewed prior to implementing one IOA over another.

While 10As rest with the group overseeing the performance relative to the goal/objective, there is often
an overlap in effects. The Port expects that the combination of the new procedures, stakeholder buy-in
from across the Port, and the Environment and Sustainability Center of Expertise to advocate as
necessary to identify, prioritize, and implement I0As and ensure that sustainability is fully integrated
into capital projects.

In addition to the capital facilities, the Port includes a number of operational strategies in its SAMP
concept to meet its sustainability goals into the future. This approach is particularly important if the
Port is to balance all three elements of the sustainability concept. For example, the Port’s goal to
reduce greenhouse gas emissions is challenged not only by existing emission levels and sources such as
aircraft operations and ground transportation, but also by the projected growth in these sources. As
shown throughout the SAMP, the Port expects to implement a number of capital improvements to
maintain efficient operations and financial sustainability, but those improvements are not expected to
reduce emissions enough to meet the Port’s Century Agenda goals for greenhouse gas emissions.

In light of this, the Port is developing a long-term strategy aimed at bringing sustainable aviation fuels
(SAF) to the Airport that includes both capital and operational components. Although the total amount
of SAF that could be provided to our airlines at the Airport remains uncertain, the Port is implementing
a strategy that would advance SAF development and potentially bring the fuel to this facility. The Port
began this effort by developing an SAF feasibility study to understand the capital improvements, such
as mixing tanks and pipelines, needed to transport, store, and distribute SAF at the Airport. The on-
Airport improvements are included in the SAMP Near-term Projects. The Port also completed a
financial feasibility study to identify mechanisms to cover the incremental cost between SAF and fossil
jet fuel.

The second phase of the strategy is to work collaboratively with several partners to create a market
signal that would incent fuel developers to produce SAF for the Puget Sound region, and specifically for
the Port’s airline partners. If successful, this strategy would enable the Port to reduce its Scope 3
emissions and support the Port’s purpose and mission to advance economic development in the region.
In order to “send the market signal,” the Port is currently working with stakeholders to understand
potential financial barriers and exploring strategies such corporate “green fly funds” or offset programs
that could be leveraged to reduce the incrementally high cost of SAF.

Similarly, the Port’s Scope 3 greenhouse gas emissions are also increased by the passengers traveling in
single-occupancy vehicles to and from the Airport, yet necessary to operate the Airport. The Portis
pursuing capital improvements such as installing more electric vehicle charging stations in the Parking
Garage that would help to reduce overall emissions.
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However, to achieve significant reductions, the Port must evaluate operational strategies such as tolling
the Airport drives, promoting transit services, and developing a transportation management
association to reduce greenhouse gas emissions. In addition, the Port is exploring multiple variations of
express bus service to the Airport including:

Service from park and ride lots or transit centers. This could also include remote
check-in service of passenger baggage, and

Service among economic centers such as Seattle, Bellevue, and other cities. This
service could be operated by the Port, a private entity, or by a transit agency such as
Metro King County or Sound Transit.

This approach to include operational strategies is necessary if the Port is to meet its social equity goals
as well as its financial and environmental goals. The Port’s social equity and diversity programs
(described in Chapter 4) include several operational approaches that focus on community outreach and
engagement in addition to job training programs and other employee development strategies.

These strategies are integral to the Port meeting its social sustainability goals and are expected to
influence the Airport’s capital development projects through a new initiative, noted in Section 5.1.3 of
this chapter that will include the Racial Equity Worksheet as part of the implementation of the
Sustainability Evaluation Framework. For example, the Racial Equity Worksheet includes specific
directives for staff to understand if project proposals have impacts in specific geographic areas
(neighborhoods, areas, or regions) and for the Port to consider the racial demographics of those living
in the area(s). These directives will be included in the Port’s new project review procedures, as
described in section one of this chapter, and enable the Port explore opportunities to advance social
justice throughout its project development processes.

The Port has several other new social initiatives that are expected to advance the social element of
sustainability in the Near-term projects. For example, in the November 28t 2017 Commission meeting,
the Commission approved a Motion that directs the Port to implement policy on Priority Hires for
project labor agreements. This purpose of this new policy is to provide good family wage jobs to
qualified construction workers from Economically Distressed Areas of King County by increasing access
to Port of Seattle Projects. This policy will likely apply to the Near-Term Projects and may help provide
jobs to those historically underrepresented in the construction industry, including women and people
of color.*

Similarly, the Port also implements the Veterans Fellowship Program which supports veterans
returning to civilian life by providing short-term (six-month) employment that will assist veterans in a
variety of areas such as identifying transferable skills, career assistance, and exposure to corporate
business practices. The Port actively recruits for the Veterans Fellowship Program at local colleges and
military bases.

>EVaIdez, V. MEMO: Second Reading of Resolution No. 3736, Priority Hire Policy Directive; and amending the Policy Directive related
to practices for construction labor for projects located on Port property adopted by Resolution No. 3725, November 20, 2017.
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More recently, the Port piloted a new environmental justice tool aimed at providing support to
underserved communities located in the Duwamish neighborhood in south Seattle. The Port
recognizes that community residents in this area may face disproportionate risks when compared with
other Seattle neighborhoods in response to the cumulative impacts from additional public health,
economic, and environmental effects associated with their neighborhood. The Port worked with
Duwamish Valley community members to provide the Port with a list of opportunities that would help
address concerns and impacts from Port operations, and the Port recently funded additional work to
help implement the effort.* The Port expects that the results of this initiative, including the tools to
work collaboratively with the community, will be applied to the community dialogue with the near-
airport communities throughout the development of the Near-term projects.

Finally, the Port would likely refine the SAMP Near-term Projects as they undergo engineering and
design. The biggest area of where changes over time in the plan would be expected, is in how we
operate, reflecting the lessons learned from the “Do” part of the Plan-Do-Check-Act cycle, recognizing
that the Port would be responsive to its tenant needs and the evolution of the aviation industry. In
addition, a lesson learned in the SAMP process is how important changes in the operation will be to
achieve the sustainability goals and objectives, since development alone will not achieve them.

The Port’s Aviation Environment and Sustainability Department, through the Sustainability Manager,
would be responsible for ensuring that the sustainability components of the SAMP are evaluated and
implemented as appropriate. Development of the goals would rest with the various operating arms of
the Airport and the Commission, as noted previously. Development of the I0As would occur both
through the Planning Group and the various operating lines of business. However, the master registry
of I0As would be kept by the Aviation Sustainability Manager. Reporting on progress, as noted above
would continue under its current approach through the various operating lines of business but would
be coordinated through the Port’s Sustainability Manager. It is expected that all reports would be
completed by the 2nd quarter of each year.

5.3 DO - Implementing the Strategies and Taking Advantage of the
Opportunities Designed to Achieve the Goals/Objectives

Once an organization has identified the strategies that it would take, it is then incumbent on the staff to
implement those strategies, representing the “Do” portion of the Plan-Do-Check-Act cycle. The
commitment of organizational staff and defining clear roles and responsibilities are required to ensure
success.

As shown in Tables 5-1 through 5-3 (at the end of this chapter), the roles and responsibilities (which
department/ groups at the Airport would take the lead and any supporting groups/departments) are
identified for each recommended I0A. These roles will be clarified either prior to or during the
implementation of the [OAs. In addition, the specific steps, resources needed (i.e., staffing, financial,
equipment), responsible parties, deliverables, and priorities will also be clarified during the planning
process.

>€Leavitt, E, Senior Director, Billingsley, C. and del Fierro, S. MEMO: Contract Amendment for Duwamish Valley EPA Environmental
Justice Project. Port of Seattle Commission Meeting. April 10, 2018.
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Tables 5-1 through 5-3 identify the general timeline for when the implementation for each
recommended [OA would be expected. For example, some strategies may require tenant or stakeholder
approval; others may require engineering and environmental review. SAMP Technical Memorandum
No. 7 Facilities Implementation and Financial Feasibility identifies the intended schedule and sequence
for the Near-Term Projects, to be refined and confirmed in the Capital Improvement Plan (CIP). That
Technical Memorandum addresses the What and Where We Will Build discussed previously.

The How we build process would rest with the Port’s project sponsors and the Capital Project Program
Management Group (PMG) who oversees the construction process. The I0As identified in the prior
chapter note that the Port would implement the “How We Build” I0As as various projects are
undertaken. In addition to the new project procedures expected to be developed through the 2018
Framework initiative, the Port may opt to revise its tenant construction manual as well as Port
architectural standards to include additional sustainability requirements. Several airports have
implemented a formal Sustainable Project Construction Design Manual to capture its “how we build”
processes, and the Port may opt to develop a similar manual after having completed the Framework
initiative. Such a manual was beyond the scope of the SAMP, but it is likely that the Port would expand
its current four construction documents to capture sustainability strategies.*

These existing Port documents contain various elements about the design and construction practices
required by the Port. It is anticipated that at some time in the future, the Port would review these
practices and modify them based on lessons learned. In addition, the Port may opt to prepare an
integrated document that captures its sustainable design and construction practices.

As projects transition from the “Plan” to the “Do” side, capital projects go through refinements and into
engineering and design. During this process, the Aviation Division Sustainability Manager would
continue to ensure that the new procedures are followed, as well as collect and retain project
information (sustainability strategies that move forward and those that are subtracted) as part of the
Port’s tracking of its sustainability strategies.

[0As that are management and operation based (that do not involve capital improvements) would
transition to the various operating lines of business as part of the business planning process. Some
I0As may also be implemented in response to specific conditions and needs. However, implementation
would be the responsibility of that various operating line.

5.4 CHECK - Confirming that Continual Progress is being Achieved

The Port has chosen to report its progress toward achieving goals and objectives on an annual basis.
The reporting process is expected to continue to follow past reporting as:

Financial/Operational Efficiency. Financial and operational performance occurs
annually within the Port’s Financial Report and the Port’s Performance Report as
reported by the Aviation Division’s financial group and the operations department.

*The Port has a current 2015 Tenant Design and Construction Process Manual; 2015 Construction Safety Manual; 2014 Rules for
Airport Construction; and 2014 Tenant Improvement Construction General Requirements.
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Environmental. The Port would prepare annual reports for the Strategy for a
Sustainable Sea-Tac (S3) Program which reports on progress toward achieving the
environmental goals and objectives. Information relative to the S3 metrics is tracked
by various staff members in the Port’s Aviation Environment and Sustainability
department. The Aviation Division Sustainability Manager then prepares the annual
report;

Social and Community Outreach. The Port’s Office of Social Responsibility (OSR)
prepares a social responsibility report each year. Included in the OSR reports are
progress relative to: Supporting small business, workforce development; and
community outreach (including noise/sound insulation).

An essential element of the Check step is the communication about progress. Port staff anticipates
conducting briefings before the Port Commission regularly during the year, subject to Port Commission
scheduling. As noted above, each group within the Aviation Division produces annual environmental
reports that measure progress using established metrics.

One of the tasks for the Sustainability Manager is to remind the operating lines of business about the
reporting process and to collect data from the various groups. At some point in the future, the
centralized collection of data and reporting could occur under the direction of the Sustainability
Oversight Committee. However, the evaluation of progress relative to the goals and objectives would
remain within the various operating lines.

5.5 ACT - Assess Performance and Adjust Where Needed

Once the Port has reviewed its actual performance, consideration should be given to the need to adjust
the Port’s sustainability activities. As performance is evaluated, over time, the Port may wish to adjust
its goals/objectives, categories/focus areas, broaden or narrow the metrics being reviewed, or alter the
implementation plan. Thus, this step involves identifying those aspects of the process that could be
improved. It is anticipated that the Port would ask the following questions before determining how
best to improve the process:

What prevented the Port from making progress toward achieving its goals and
objectives?

What issues accelerated/facilitated progress? Will these continue?
Are there areas where the Port could have done better? If so, why?

Are there new objectives? Are there existing objectives that are no longer as
important?

What new information came to light that has not previously been considered?

Have the Port’s priorities changed and if so, why?

SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9 5-13



Have economic, market forces, or regional issues changed?

Are there new focus areas/metrics that should be considered?

Did one or more of the Port’s strategies not achieve what was expected? Why?
Are there new I0As that would better suit the Port’s needs?

Are refinements needed in the Plan? In the list of I0As?

What has been the reaction from stakeholders?

Acting or adjusting would typically involve updates to the Plan, the list of I0As, the metrics, or the
implementation process. In some cases, the need to improve performance would be quantitative (Were
the specific numerical goals/objectives achieved?) and in other cases qualitative, based on personal
judgment. In all cases, the conclusions should be documented, to be transparent.

The Port anticipates undertaking an airport master plan every 5-10 years, depending on industry
changes, and adjusting various sub areas as needed. Adjusting the Port’s sustainability programs is
expected annually in response to a review of the Port’s performance. However, a wholesale revision
and update to this implementation Plan is expected to occur after 5 years (prior to 2023).

SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9 5-14



Table 5-1

Sustainability Initiatives, Opportunities, and Actions (IOAS) — Financial/Operational

Registry/Roles and Timelines
Seattle-Tacoma International Airport

Other
Sustainability Responsible
Candidate I0A Benefit Groups Timeline Priority

Enable phased, incremental development All groups On-going High
Employ maximum use of technology and enhanced processes to minimize the amount of new development All groups On-going UN
Provide revenue-generating space in the terminal facilities in accordance with Port guidelines EconDszl, F&B, On-going High
Consistently measure budget proposals and capital budget plans against CPE and DPE. F&B, PMG On-going UN
Annually, set capital budget limits so that total five-year capital spending does not cause forecast CPE to F&B, Exec On-goin High
exceed forecast CPE of middle third of 22 peer airports Leadership going g
Ensure capacity of parking is adequate for revenue increases AvPlan, OPS On-going High
Provide efficient cruise ship bus interfaces Transportation AvPlan, OPS Intermediate UN
Develop a Surface Area Management System OPS Short UN
Develop aircraft departure sequencing process vs. FAA First Come, First Serve model. AvPlan, OPS Short UN
Expand airfield drivers training OPS On-going Medium
Automate ramp insurance validation at airfield access points OPS, PMG Short Medium
Install automated gate docking system and gate operating system OPS, PMG On-going High
A revised business model designed to reduce the number of relatively small and inefficient cargo facilities Short-

. AvPlan, OPS . . UN
and enhance productivity intermediate
The a!locatlon_ of sufficient space to permit efficient landside operations for accessing the facility and Transportation AvPlan, OPS _ Short-. UN
enabling parking for cargo trucks intermediate
Develop new airside cargo building capacity sufficient to accommodate market growth (as feasible, balancing . Short-
cargo and passenger needs) and the relocation needs of existing facilities, consistent with the SAMP Transportation AvPlan, OPS intermediate UN
Consistent with the Port’s goals and objectives regarding increasing non-aeronautical revenue to reduce CPE, F&B, EconDev, Short- UN
develop leasable off-airport warehouse and logistics support facilities PMG intermediate
Maximize efficient passenger and baggage movement throughout the passenger’s trip Transportation AvPlan, OPS Short UN

Notes: AvEnv: Environment & Sustainability; AvPlan: Aviation Planning; Cargo: Cargo; EconDev: Economic Development; F&B: Finance & Budget; F&I: Facilities &
Infrastructure; HR: Human Resources: Maint: Maintenance; OPS: Operations; PA: Public Affairs; PCS: Port Construction Services; PMG: Program Management Group;

Timeframe: Short: 1-5 years; Intermediate: 6-14 years; Long: 15 years or longer; Ongoing: Ongoing/continuous
Priority: High, Medium, Low, UN: Undecided
Source: Port of Seattle, LeighFisher, Synergy Consultants, April 2018.
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Table 5-2

Sustainability Initiatives, Opportunities, and Actions (I0AS) — Environmental

Registry/Roles and Timelines

Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability Responsible
Candidate I0A Objective Benefit Groups Timeline Priority
Implementation of Airport Development Improvements, such as the Near-Term AvPlan, PMG,
. All Long-Term
Projects PCS
. . . - . Air Quality,
Develop & enforce policy for optimal use of electric preconditioned air (PCA) and . AvEnv, F&l, . .
. Climate On-going High
ground power unit (GPU) systems . EconDev
Protection
Continue to ensure installation and availability of electric preconditioned air . . . .
. - A lit AvEnv, PMG On- High
(PCA) and ground power unit (GPU) systems at all new and existing gates ir Quality VEnv n-going 'e
Install new electric ground support (eGSE) infrastructure as new gates are Air Quality PMG, F&lI, On-going High
developed. AvEnv
Continue to install eGSE infrastructure at Concourses A, B, and the South é;irmzliae“ty’ PMG. F&I On-goin Hich
satellite (SSAT) . ' gome J
Protection
Educate airline ground staff on use of electric PCA and GPU systems Air Quality AVEnv, F&I On-going High
- . . Ai lity,
Work with airlines and other partners to develop and implement a strategic plan CllieraL:: " AVEnV On-goin Hich
for the introduction and use of sustainable aviation fuels (SAF) at the Airport. . gome J
Protection
Work with airlines and other partners to promote replacement of fossil-fueled . . . .
GSE with eGSE. Air Quality AvEnv On-going High
Improvg put?lic transport?tion informatio_n di§plays a.md signage at baggage é;irmcgi:“ty’ Transportation F&I, AVEnV On-going Medium
claim, ticketing, and parking garage for Link Light Rail .
Protection
. . . . . . . Air Quality,
Provide a convenient access for using public transit including bus routes and link . . AvEnv, AvPlan, . .
. IR Climate Transportation On-going Medium
light rail originating from Sea-Tac . F&I
Protection
Install additional electric vehicle (EV) charging stations in the Sea-Tac Airport Air Quality, AVENV
garage and encourage passengers to use electric vehicles and EV charging Climate ! Short Medium
. > . . EconDeyv, F&I
stations when traveling to/from the Airport Protection
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Table 5-2 (continued)

Sustainability Initiatives, Opportunities, and Actions (I0AS) — Environmental

Registry/Roles and Timelines

Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability Responsible
Candidate IOA Objective Benefit Groups Timeline Priority
. . Ai lity &
Research and promote car-sharing programs for passengers traveling to and |_r Quality . AvEnv, . .
. . . o o . Climate Transportation On-going Medium
from the Airport, particularly those using zero emission or low-emission vehicles. . EconDev
Protection
. . . . . . Air Quality,
D | t h tht t d strat t th . . .
cvelop par ners.n_:)s W rans! agenc.les an. stra eg|es_ 0 Improve the Climate Transportation AvEnv, PA Long-term High
frequency and efficiency of public transit service to the Airport. .
Protection
. . . . . . . Air Quality, .
Continue to develop strategies to provide direct bussing service from economic . . AvPlan, AvEnv,  On-going/long- .
. Climate Transportation High
centers such as downtown Seattle and Bellevue to and from the Airport . Ops term
Protection
Devglop an Energy Managem.ent P_Ian that |d_ent|f|es key energy u§ers, any Climate F&I AVENV, _ _
possible energy type conversions (i.e., electric to natural gas, or vice versa), and . Energy On-going High
. . Protection AvPlan
options available to reduce use
Identify and upgrade central plant and distribution equipment, including boilers,  Climate . .
E F&I, PMG On- High
chillers, and other HVAC system components Protection nerey ! n-going 'e
Replace CNG with renewable natural gas (RNG) in boilers and port-owned fleet Climate AvEnv, F&l, . .
- . . On-going High
vehicles Protection Maint
. . . - . . . Climate . .
Require use of renewable diesel in all remaining diesel vehicles in the fleet . F&I, PMG On-going Medium
Protection
. . . . . . Climate . .
Use of high-mileage taxis and high-environmental-performing TNCs . AVEnv, OPS On-going Medium
Protection
. . Climate Transportation AVEnv, AvPlan . .
Toll A td ! ! ! Int diat High
ol Alrport drives Protection Financial OPS, F&B ntermediate '8
Develop a Commute Trip Reduction action plan to enhance employee commute Climate Transportation, AVEnv, . .
. . On-going Medium
program Protection social EconDev, HR
Work with existing private shuttle companies to improve service to and from the  Climate . AVEnv, AvPlan, . Medium-
. . Transportation On-going
Airport for passengers Protection OPS Low
Conti.nue to.explore c?pp.ortunities for passengers to check baggage at off-site Climate. Transportation AVENV, AvPlan On-going High
locations prior to their flight Protection
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Table 5-2 (continued)
Sustainability Initiatives, Opportunities, and Actions (I0AS) — Environmental
Registry/Roles and Timelines
Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability Responsible

Candidate IOA Objective Benefit Groups Timeline Priority

Monitor changes in climate predictions Climate AvEnv Ongoin Medium
3 P Adaptation going
. . . A, Climate . .
Participate in regional activities for plans to address extreme weather events . AvEnv Ongoing Medium
Adaptation
Obtain LEED certification North Satellite (NorthSTAR) expansion project Buildings AvEnv, PMG On-going High
Obt.aln LEED certification for new International Arrival Facilities (IAF) expansion Buildings AVENV, PMG On-going Medium
project
Obtain LEED certification for new Concourse D Hardstand Holdroom project Buildings AvEnv, PMG On-going Medium
Obtain USGBC Master Site designation, apply credits, and continue to work with S . .
USGBC to obtain additional Master Site credits Buildings AvEnv, PMG On-going Medium
Assign team members to.(?btalln a US.GBC LEED professional accreditation to Buildings AVENV, PMG On-going Medium
support future LEED certification projects
Collect & apply “lessons learned” from previous LEED certification projects Buildings AvEnv, PMG Short Medium
Transportation,
Prepare a Green Fleet Plan Energy all Climate AvEnv, Maint On-going Medium
Protection

Focus on management and reduction of energy required for plug and process Energy all CIimate. F&I, AvEnV, On-going Medium
loads protection PMG
Impl_emen_t and improve current sub.-met_ering strategies and focus energy Energy all AvEnv, PMG, Short Medium
efficiency improvements on areas with high energy use F&I
Research emerging energy storage technologies Energy all AvEnv, AvPlan Short Medium

Conduct a renewable energy feasibility study to determine the design, size, type,
location and cost of installing and operating an alternative renewable energy Energy all F&I On-going High
generation system

Require contractors to use alternatively-fueled and/or hybrid construction Energy - liquid Climate AvEnv, PMG,

. K R . Short Medi
equipment vehicles fuels protection Maint, PCS or edium
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Table 5-2 (continued)
Sustainability Initiatives, Opportunities, and Actions (I0AS) — Environmental

Registry/Roles and Timelines

Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability Responsible
Candidate IOA Objective Benefit Groups Timeline Priority
RepFace unlea?ded gasc?llne-p_owered grounds-kefeplng and_construct|on Energy - liquid C||mate_ F&I, Maint, PCS On-going Medium
equipment with electric equipment where practically feasible fuels protection
Replace CNG buses and light-duty vehicles with renewable natural gas or electric Energy - CNG Climate. OPS, AvEnv, On-going High
busses protection PMG
Transportation,
Construct an Automated People Mover (APM) or bus guideway from terminal to Climate OPS, AvPlan, .
. " Energy - CNG . Long High
consolidated rental car facility to reduce the use of CNG-powered buses protection, AvEnv, PMG
Fin/Ops
Energy — .
Install evacuated tube solar collectors on rooftops of the Concourse B and C to ’. Climate F&I, AvEnv, .
. e, Electricity, . Short Medium
provide steam/hot water for the buildings’ HVAC system protection PMG
Natural Gas
Energy — Climate
Install high efficiency water heaters in the HVAC system of Concourse B and C Electricity, . Maint Short Medium
protection
Natural Gas
Decouple the heating plant and replace with high efficiency decentralized Energy — Climate
heatinp lants ep P & ¥ Electricity, rotection Maint, F&I Intermediate Low
&P Natural Gas P
Improve insulation of building envelope on Concourse C, B, and New North Energy — Climate Maint, F&lI, Intermediate to Medium
Terminal building Electricity protection PMG Long
Install revolving door on main passenger entrances to create an airlock and Energy — Climate
g P g Electricity, . Maint, F&I Short Medium
reduce heat transfer protection
Natural Gas
. . . . Energy — .
Install high reflectance roofing materials on rooftops of all terminals - PCS Short Medium
Electricity
Continue to install variable frequency drive (VFD) motors for fans, chillers, and Energy — Climate F&l, PMG, On-goin High
pumps Electricity protection Maint going &
Continue to install motor efficiency controllers in escalators and moving Energy — F&l, PMG, . .
. . On-going High
walkways Electricity Maint

SUSTAINABLE AIRPORT MASTER PLAN, TECHNICAL MEMORANDUM NO. 9



Table 5-2 (continued)

Sustainability Initiatives, Opportunities, and Actions (I0AS) — Environmental

Registry/Roles and Timelines

Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability Responsible
Candidate IOA Objective Benefit Groups Timeline Priority
. . R . . . g Energy — . . .
Install daylight timers lighting fixtures in the terminal building Electricity F&I, Maint, PCS On-going Medium
. - i E - Climat . . .
Continue to upgrade the efficiency of the existing HVAC system nergy . ima e. F&I, Maint, PCS On-going High
Electricity protection
Purchase and install high efficiency HVAC systems when new terminal buildings Energy Climate
& ¥ ¥ 8 Electricity, _ FI&, Maint, PCS Short High
are constructed protection
Natural Gas
Conduct study of species present Fish & Wildlife AvEnv Ongoing High
Evaluate quant|tY of open space and protected habitat displaced as part of every Fish & Wildlife AvEnv, AvPlan On-going High
development action
Conti to impl t the Part 150 R dations, including single-famil . . . .
OI’.I |nu<.e oimp emen | e Par ecomm.en a |9ns including single-family Noise Social AVEnY On-going High
residential sound insulation and other sound insulation programs.
Complete a Ground Run-u.p _Enclosure when feasible to do so, if warranted by the Noise AVENV, AvPlan Long Term Medium
level of ground run-up activity
Co.nt.inue t? implement the Fly Quiet Program to track compliance with the Noise AVEnY On-going High
existing noise abatement procedures
Provide direct and easy access for passengers to access public transportation and Transportation CIimate_ AvPlan, OPS On-going Medium
hotel shuttles protection
Toll curbside Transportation C:'I:t]:::(teion AvPlan, AvEnv, short- High
P P o OoPS Intermediate J
financial
Develop a transportation management association to assist airport employees Climate AVENV
with ride-share programs, guaranteed ride home/emergency program, and Transportation protection, EconDeleR On-going High
transit support. social !
Develop incentives for rideshare and loyalty programs Transportation Clrlggztt:ion AvEnv, F&B, short- Medium
P yalty prog P pro’ ! EconDev Intermediate
social
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Table 5-2 (continued)
Sustainability Initiatives, Opportunities, and Actions (I0AS) — Environmental

Registry/Roles and Timelines

Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability Responsible
Candidate IOA Objective Benefit Groups Timeline Priority
- e . Climate AvEnv, Short- .
Allow passengers and employee free transit rides with airline ticket. Transportation protection EconDev, PA Intermediate Medium
. . . . . . . . . Climat AvPlan, Short-
Ride-free area for Link Light Rail to provide offsite curbside pick-up and drop off Transportation 'ma e. vrian or . Low
protection EconDev, PA Intermediate
Continue .reV|ew p_rOJect designs and identify opportunities to recycle Waste — _ C||mate_ AVENV, PMG On-going High
construction debris Construction protection
Work with con.st.ruc.tion tear:ns to ensure construction waste recycling efforts Waste — . PMG On-going High
earn LEED certification credits Construction
Cont!nue tq I.’EVI?W contractor submittals for compliance with construction Waste — _ AVENV, PMG Short UN
debris specifications and track performance Construction
. . Waste — Climate . .
Donate project waste that cannot be reused or salvaged to a cooperating agency . . AvEnv, PMG On-going Medium
Construction protection
Improve sustainability language and requirements into airport contracts Waste AvEnv, PMG On-goin Medium
P ylanguag q P Construction ! going
. . . Waste — .
Update Rules for Airport Construction, 2014 Edition . AvEnv, PMG Short Medium
Construction
Recycle scrap metal from construction projects Waste AvEnv, PMG, On-goin Medium
¥ P proj Construction PCS going
Develop partnership with King County Solid Waste Division to explore secondary Climate
sorting (AKA mixed waste processing) facility opportunity for Airport and County ~ Waste — MSW protection, AvEnv, F&I Short High
waste financial
Impl t high perf G Cleani li d t t . .
mplemen . .|g .per ormar?ce re.en eaning policy and program to suppor Waste — MSW AVENY, F&I On-going High
LEED® certification for capital projects
Continue implementing ACl award-winning green concessions and dining Waste — MSW F&I, AVEnY On-going High
program.
Climate Short &
Evaluate options for Zero Waste certification for the Airport Office Building Waste — MSW protection, AVEnv, F&I Intermediate Medium
financial
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Table 5-2 (continued)
Sustainability Initiatives, Opportunities, and Actions (I0AS) — Environmental
Registry/Roles and Timelines
Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability Responsible
Candidate IOA Objective Benefit Groups Timeline Priority
Monitor and continue to assist airport concessions required to divert their Climate
waste, use durables or compostable or recyclable service-ware for “take away” ; . .
. . . P y . 4 Waste — MSW protection, AvEnv, F&I On-going High
meals provided in terminal areas and provide clearly labeled collection financial
containers for recycling, composting, and garbage.
Pilot new approaches to helping passengers quickly identify and separate Climate
recyclable and/or compostable materials to increase diversion rates at disposal Waste — MSW protection, AvEnv On-going Medium
locations in the Terminal financial
Continue encouraging concessionaire donations to local food banks or the Climate
. Bing Waste — MSW protection, AvEnv, F&I On-going High
Airport USO . .
financial
Add liquid collection stations to all security checkpoints and optimize existin Climate
. 9 . . ¥ P P g Waste - MSW protection, AvEnv, F&I On-going High
station location and signage . .
financial
Continue working with Maintenance, cargo operators and airlines to improve Climate AVENnY. F&
recycling at hangars, in Maintenance work areas, on the ramp, and other remote ~ Waste - MSW protection, Maint ’Car ’o On-going High
work locations financial » L8
Continue to ensure that secondary containment is used for oil and solvent AvEnv, F&I, . .
. . . Waste — Haz . On-going High
containers to contain spills Maint, PCS
Evaluate the practice of using pig cleaning pipes instead of using solvents Waste — Haz AvEnv, Maint Intermediate Medium
Continue to purchase and place collection bins for used batteries, electronics . . .
. P P Waste — Haz F&I, Maint On-going Medium
and light bulbs
. . . o . Water . .
Prepare a Water Use Reduction Plan to identify specific conservation measures . AvEnv, F&I On-going High
Conservation
. Water PMG, Maint, . .
Document and manage construction water usage and other non-standard usage Conservation PCS On-going High
Implement and improve current sub-metering strategies Water F&I, Maint, On-goin High
P P & € Conservation PMG going &
. . . . - . Water . . . . .
Consider rainwater harvesting and reuse in new facilities where feasible Financial F&I, Maint On-going High

Conservation
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Table 5-2 (continued)
Sustainability Initiatives, Opportunities, and Actions (I0AS) — Environmental
Registry/Roles and Timelines
Seattle-Tacoma International Airport

Other
Focus Area/Goal- Sustainability Responsible
Candidate IOA Objective Groups Timeline Priority
Develop and implement a Green Concessions Policy with water conservation Water AvEnv, .
. . Short Medium
requirements Conservation EconDev
Continue to plant native plants and drought-tolerant landscapin Water AVEnv, F&I On-goin High
P P g Ping Conservation ’ going 8
. Water . .
Install dual-flush toilets that use 0.8-1.6 gpf . AvVEnv, F&I On-going High
Conservation
Install extended compost amended filter strips in all runway and taxiway infields ~ Water Quality AvEnv, PMG Immediate Medium
Install low impact development where feasible and consistent with Airport . . .
operations and FAA design standards Water Quality AvEnv, PMG On-going High
Clearly designate aircraft deicer/anti-icer storage and transfer areas Water Quality AvVEnv, F&I On-going High
Assess green rF)of on rTew facilities and construct where any resulting wildlife Water Quality AvPlan, AvEny On-going Low
hazard threat is effectively managed
Construct a centralized deicing facility (CDF) and collect and recover deicing Water Quality AvPlan, AvEnv, Short High

fluids

Notes: AvEnv: Environment & Sustainability; AvPlan: Aviation Planning; Cargo: Cargo; EconDev: Economic Development; F&B: Finance & Budget; F&lI: Facilities &

PMG

Infrastructure; HR: Human Resources: Maint: Maintenance; OPS: Operations; PA: Public Affairs; PCS: Port Construction Services; PMG: Program Management Group;

Timeframe: Short: 1-5 years; Intermediate: 6-14 years; Long: 15 years or longer; Ongoing: Ongoing/continuous

Priority: High, Medium, Low, UN: Undecided

Source: Port of Seattle, LeighFisher, Synergy Consultants, April 2018.
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Table 5-3

Sustainability Initiatives, Opportunities, and Actions (I0AS) — Social / Community Outreach

Registry/Roles and Timelines

Seattle-Tacoma International Airport

Other
Sustainability Responsible
Candidate I0A Benefit Groups Timeline Priority

Prepare documentation to comply with NEPA/SEPA and coordinate the results with the public AvPlan, AvEnv Immediate High
Conduct coordination workshops with interested parties concerning the SAMP AvPlan, AvEnv, PA On-going High
Place all SAMP documents in the public libraries when study is complete AvPlan Short High
Continue to survey employees regarding their engagement at the Port and concerns HR On-going High
Implement the Port’s social sustainability components in the Long Range Plan HR On-going High
Leverage the Port’s Development and Diversity Council, an internal group of experts who advise, generate
ideas, advocate and communicate about employee development and diversity issues, policies, programs HR On-going High
and initiatives
Develop new and supporting existing Employee Resource Groups HR On-going High
Develop new courses and encouraging employee education on diversity through the J. Loux Learning Library HR On-going High
Recognize and support women and minorities at the Port through the Women's Initiative and the Champion . .

5 . . HR On-going High
of Diversity and Inclusion Award
Continue to identify diversity gaps and needs HR On-going High
Continue to prepare an environmental management report or a sustainability report AvEnv On-going High
Create a speakers' bureau that regularly volunteers to present at local meetings and events PA On-going High
Prepare annual Long Range Plan Report and highlight sustainability and triple bottom line, make available Strategic Initiatives . .

On-going High

on the web Team, AvEnv
Place all master plan documents in local public libraries AvPlan Short High

Notes: AvEnv: Environment & Sustainability; AvPlan: Aviation Planning; Cargo: Cargo; EconDev: Economic Development; F&B: Finance & Budget; F&I: Facilities &
Infrastructure; HR: Human Resources: Maint: Maintenance; OPS: Operations; PA: Public Affairs; PCS: Port Construction Services; PMG: Program Management Group;

Timeframe: Short: 1-5 years; Intermediate: 6-14 years; Long: 15 years or longer; Ongoing: Ongoing/continuous

Priority: High, Medium, Low, UN: Undecided
Source: Port of Seattle, LeighFisher, Synergy Consultants, April 2018.
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Climate Change and Infrastructure
Risk Analysis

Climate change through mid-century is expected to continue produce periodic
volatile weather conditions. The predicted long-term risk to Airport infrastructure
is from increased extreme rainfall events, cooling needs, and facility effects
associated with increased rainfall and temperatures.

6.1 Overview of Climate Change Effects

For this Sustainable Airport Master Plan, research was reviewed in early 2014 to identify current
predictions concerning how the climate is expected to change in the future and a summary or synthesis
was prepared. Because of the age of that research, and that climate change research has continued
since that review, the material is provided in Appendix B Climate Change Research Synthesis. The
following sections provide a very brief summary of that research, indicating predictions of further
climate changes at a national level, and regional/state/local level. While the majority of the scientific
community agree with the evidence that human activities, particularly those that generate greenhouse
gases, are causing the greatest recent changes in the climate, this section notes that conclusion, but
does not summarize that portion of the research.

Climate predictions represent general trends that might be expected in the future climate. Such
predictions are largely based on the underlying assumptions. While the regional models discussed in
the next sections can predict a smaller local level (relative to global models), the Puget Sound Region
has diverse topography which can materially affect the results. Thus, the information presented in the
synthesis included in the Appendix is intended to identify regional and state trends and how these
trends may affect conditions in the Airport vicinity. Various infrastructure and facilities could be at risk
to the effects of climate change. This chapter focuses on the infrastructure and facilities that could be at
risk.

There have been many studies concerning potential significant changes in the climate that may occur
over time. Because the conclusions depend upon the assumptions, this section was prepared to
synthesize the prediction methodologies and specifically identify the leading models that are
referenced in many of the studies considered in this synthesis. Key factors that have been identified as
affecting future climate predictions are:

The rate at which levels of greenhouse gas concentrations change (e.g., continue to
increase or decrease, and if they decrease, at what levels)
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How strongly features of the climate - sometimes called climate vectors (e.g.,
temperature, precipitation, and sea level) - respond to the expected changes in
greenhouse gases

Natural influences on climate (e.g., volcanic activity, sun intensity) and natural
processes within the climate system (e.g., changes in ocean circulation patterns)

With IPCC Fifth Assessment Report issued in 2013, scenarios called Representative Concentration

Pathways (RCPs) were evaluated to provide a “flexible, interactive, and iterative approach” to climate

change scenarios. The four RCPs that were selected by IPCC represent a range of greenhouse gas
concentrations and climate forcing. These scenarios are identified by their approximate radiative
forcing (RF, W/m?2) reflecting the effect that greenhouse gases have on climate. The RCPs indicate

levels that could be reached during or near the end of the 21st century and are referred to as RCP2.6,*

RCP4.5, RCP6.0, RCP8.5.** Table 6-1 summarizes the conclusions of the RCP scenarios.

Table 6-1

Summary of Global RCP Conclusions
Seattle-Tacoma International Airport

Atmospheric
carbon dioxide concentrations in
2100 (used as input to most model

Temperature Increase

2081-2100 relative to

1850-1900 baseline (°C)

Global Mean Sea Level Rise
for 2081-2100 relative to a
1986-2005 (meters)

Scenario assumptions Average Likely Range Average Likely Range
RCP2.6 421ppm 1.6°C 0.9-2.3°C 0.40m 0.26-0.55m
RCP4.5 538ppm 2.4°C 1.7-3.2°C 0.47m 0.32-0.63m
RCP6.0 670ppm 2.8°C 2.0-3.7°C 0.48m 0.33-0.63m
RCP8.5 936ppm 4.3°C 3-2-5.4°C 0.63m 0.45-0.82m

Source: Represented concentration Pathways Fact Sheet, Australian Government Department of Environment.

The RCPs are climate scenarios that represent:

RCP2.6. The emission pathway is representative of scenarios that lead to very low
greenhouse gas concentration levels. To reach these radiative forcing levels, 2050
global greenhouse gas levels would need to be reduced by 50% relative to 1990 levels

and be near or below zero net emissions post 2050.

RCP 4.5. This scenario is generally a stabilization scenario in which global
greenhouse gas concentrations and total radiative forcing is stabilized by 2100 and
some believe is generally consistent with ambitious emission reductions. In this

*Some research refers to RCP2.6 as RCP3DP - where 'PD' stands for Peak and Decline.
**Burkett, V.R., et al, 2014: Point of departure. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and
Sectoral Aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate
Change. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 169-194. Available at
http://www.ipcc.ch/pdf/assessment-report/ar5/wg2/WGIIAR5-Chapl_FINAL.pdf
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scenario, greenhouse gas emissions increase slightly before they begin to decline after
2040.

RCP 6. This scenario, considered another intermediate level, is another stabilization
scenario in which greenhouse gas emissions and radiative forcing are stabilized by
2100. In this scenario, greenhouse gases peak in 2060 at 75% above today the decline
to 25% by 2100.

RCP 8.5. This RCP is characterized by increasing greenhouse gas emissions over time
and is generally considered a business- as-usual scenario.

These evaluations, as well as other independent lines of investigation, demonstrate that the world is
warming and that the primary cause of this warming is human activity. From the warming, changes in
the climate over time are predicted to include: shorter duration of ice on lakes and rivers, reduced
glacier extent, earlier melting of snowpack, reduced lake levels due to increased evaporation,
lengthening of the growing season, changes in plant hardiness zones, increased humidity, rising ocean
temperatures, rising sea level, and changes in some types of extreme weather.

In general, the following changes are expected in the future in the Pacific Northwest:

Temperature. Warming is projected to continue throughout the 21st century. For the
2050s (2040-2069 relative to 1970-1999), annual average air temperature is
projected to rise +4.2°F to +5.5°F, on average. Much higher warming is possible after
mid-century. The frequency and duration of extreme heat events (days over 92 °F) is
projected to increase.

Precipitation. Average annual change in precipitation likely to be small (+1% to
+2%) but wetter winters and drier summers are likely. More precipitation is expected
to fall as rain rather than snow at mid and low elevations.

Heavy Rainfall. Future occurrences of heavy rainfall are projected to be more
frequent and more intense. Models project the heaviest 24-hour rain events will
intensify by +22%, on average, by the 2080s. These are expected to occur 8 days per
year by 2080 compared to 2 days per year historically.

Natural Variability. Seasonal, year-to-year, and decade-to-decade variations such as
El Nino Southern Oscillation (ENSO), and the Pacific Decadal Oscillation (PDO) will
remain important features of local climate, at times amplifying or counteracting the
long-term trends caused by rising greenhouse gas emissions.

6.2 Climate Evaluation Using the ACRP Tool

In 2015, the Airport Cooperative Research Program completed Report 147 Climate Change Adaptation
Planning- Risk Assessment for Airports. This project produced both a tool to assist airports with
identifying climate effects but also a guidebook to help airport practitioners understand the specific
impacts climate change may have on their airport, to develop adaptation actions, and to incorporate
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those actions into the Airport’s planning processes. Using these resources, the effects that can be
anticipated in 2030 and 2060 are based upon the climate research noted in Intergovernmental Panel on
Climate Change (IPCC) Fifth Assessment Report. The results of use of the ACRP Report 147 tool
(Airport Climate Risk Operational Screening -ACROS) produced the information shown in Table 6-2.

Table 6-2
Summary of Projected Climate Change Conditions (Days/Year)
Seattle-Tacoma International Airport

2013 2030 2060

25th 75th 25th 75th

Climate Vector Baseline PCTL Median PCTL PCTL Median PCTL

Hot Days (>90°F) 2.3 3.1 6.4 12 4.3 12.4 26.5
Very Hot Days (>100°F) 0 0 1.6 4.8 0.1 4.2 12.9
Freezing Days (<32 °F) 10.1 1.7 5.5 8.7 0 1.9 6.6
Frost Days (<32 °F) 80.2 64.8 68.8 71.9 41.7 51.7 59.4
Hot Nights (>68 °F) 0 0.1 0.8 1.4 1.6 5.2 12.8
Humid Days (>65 °F) 0 0 0.1 0.2 0.8 1.1 1.3
Snow Days (>2 in) 8.3 3.4 4.8 5.5 0 0.6 1.2
Storm Days (>0.15 in) 42.4 42.7 43,5 44.5 43.1 45.3 47.8
Heavy Rain (1 Day) 13.4 13.7 14 14.5 14.2 15 16.1
Dry Days 27.2 28.5 29.6 30.6 30.4 33.2 35.6
Sea Level Rise (BFE) 0 0 0 0 0 0 0
Cooling Days (>65 °F) 69.1 75.3 80.6 80.8 84.6 98 98.3
Heating Days (<65 °F) 244.8 230.2 231.3 234.6 208.2 211.1 219.2

(PCTL = percentile, BFE = base flood elevation)
Source: LeighFisher, using ACROS.

Note: See Appendix C ACROS Results concerning the climate vectors above.

The ACROS tool enables the user to identify the potential changes in climate in various periods based
on specific climate vectors in years 2030 and 2060. The climate vectors that the ACROS tool enables
the evaluation are shown in Table 6-3. High confidence indicates less uncertainty than medium or low
confidence; low-confidence vectors have the most uncertainty. Note that even “low” confidence implies
that the vector may still be of value, and contrasts sharply with no confidence, as is seen for vectors like
wind and fog. In the latter case, it was either (i) unfeasible to construct the vector based on data
constraints, or (ii) the vector was constructed for the historical period but was impossible to project
into the future because of biases in the models.
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Table 6-3
Climate Change Metrics/Vectors
Seattle-Tacoma International Airport

Climate Vector Description Confidence
Hot Days High temperature > 90°F High
Very Hot Days High temperature > 100°F High
Freezing Days High temperature < 32°F High
Frost Days Low temperature < 32°F High
Heating Days Mean temperature >65°F High
Cooling Days Mean Temperature > 65°F High
Cooling Degree Days Departure of mean temperature > 65°F High
Heating Degree Days Departure of mean temperature < 65°F High
Hot Nights Low temperature > 68°F High
Humid Days Mean dew point temperature > 65°F High
Snow Days Snow accumulation >2 in. Medium
Storm Days Thunderstorm rainfall >0.15 in. Low
Heavy Rain (1 day) Daily rainfall >0.8 in. Low
Heavy Rain (5 day) Total 5-day rainfall Medium
Dry Days Consecutive days of rainfall <0.03 in. Medium
Sea Level Rise Daily runway flooding (National Flight Data High

Center elevation)
Sea Level Rise — Base Relatively infrequent but substantial flooding High
Flood Elevation (BFE)
Wind Prevailing wind direct and speed None
Fog Visibility <0.25 miles None

*Vector were investigated, but not included in the ACROS tool due to lack of confidence

in existing models.

Source: ACRP Report 147.

6.2.1 Effects Predicted for Sea-Tac

Two key climate change effects are expected to be felt at Sea-Tac Airport: increase rainfall intensity and
increased temperatures. As noted in Table 6-2, heavy rain events are expected to increase from today

at 13.4 days of heavy rain to a median of 14 days of heavy rain. The size and frequency of regional
flooding events are projected to increase with warmer temperatures. Warmer temperatures increase
flood risk by causing more precipitation to fall as rain rather than as snow.

The Puget Sound region is expected to experience overall sea level rise throughout the 21st century,

increasing the likelihood of coastal flooding and erosion. Locally, some areas may experience sea level

rise or decline, and changes in sea level are expected to occur in a variable, non-linear fashion. While

the region is expected to be affected by sea level rise, Sea-Tac Airport is located about a mile east of the
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coast and at an elevation of 433 feet above sea level and is not expected to experience any direct effects
of sea level rise.

Low-lying areas and most of the Puget Sound shorelines are expected to experience increase in sea
levels throughout 2100. Regionally, absolute sea level is projected to rise by an average of 24 inches by
2100. An increase of sea level of this magnitude will increase the frequency of coastal flooding events.
An increase of sea level of only 6 inches increases the probability of the 100-year flood event from a 1%
annual probability to 5.5%. An increase of more than 24 inches in sea level shifts the 100-year flood to
a 1-year flood, or a 100% probability of occurring every year.

Based on the data noted in Table 6-2, in addition to extreme rainfall events, the primary effects at Sea-
Tac are expected to be increased cooling demand. The number of Hot Days (days where the
temperature is above 90°F) is expected to increase from 2.3 days in 2013 to a median number of days
of 6.4 days by 2030 and 12.4 days by 2060. Very Hot Days (days were the temperature is above 100°F)
is expected to increase from 0 days in 2013 to a median number in 2030 of 1.6 days and to 4.2 days in
2060. As aresult, the number of Cooling Days is expected to increase 16% by 2030 (an increase from
69.1 days to 80.6 days by 2030). By 2060 relative to 2013, Cooling Days are expected to increase
nearly 42% from 69.1 days to 98 days.

One of the tasks undertaken in SAMP Task 6.12 was to consider the effects of climate change on energy
use. That evaluation found that in the last 44 years, the annual cooling degree days have increased on
average in that time span. These ongoing climate and climate change impacts can affect the building
HVAC.

Some amount of heating has been required for the Sea-Tac Airport Main Terminal for most of the year.
Cooler evening hours when the internal heat gain is low and there is no solar heat gain, perimeter
spaces may require heating, even in the warmer months (April to June, and September to October).
Heating degree days are the number of degrees that a day's average temperature is below 65°F. Since
1970, the temperature fluctuations year-to-year have had an impact on the building’s heating
components and therefore the energy consumption and cost to operate the equipment (more steam
production required). Heating degree days per month from 1970 to 2014 show that a slight reduction
over time has been occurring whereas the trend in Cooling Degree Days (the number of degrees that a
day's average temperature is above 65°F) have been increasing.

6.2.2 Climate Change and Adaptation Activities

The prior section presented a summary of the extensive research that has been conducted about
potential changes in climate. Since scientists generally agree that the climate is already changing, and
that it will continue to change over time in response to past and present human activity, substantial
research and discussion is also occurring about how these changes/effects can be addressed. There are
generally two categories of potential responses to human-induced climate change:

Mitigation (reducing activities that cause climate change) and

Adaptation (adjust the practices, systems, and structures to reduce the negative
consequences and take advantage of the opportunities of beneficial changes).
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Climate change adaptation planning is a multi-step process aimed at increasing the resilience of
infrastructure and operations when confronted with the range of projected climate change impacts.
The steps suggested by a number of parties experienced with preparing a climate change adaptation
plan is to:

1. Identify existing climate conditions

2. Prepare a projection of anticipated climate changes over time
3. Identify critical assets/facilities and operations

4. Inventory vulnerability of assets and operations

5. Prioritize risk

6. Identify strategies to reduce or eliminate risk

In adaptation planning, it is important to update and re-evaluate the critical assets and the
vulnerability. How risk is viewed (risk perception) and accepted (risk tolerance) plays a significant
role in the risk evaluation. Risk perception and tolerance can vary widely between individuals, over
time, and/or with different thresholds. Risk will also change over time. New information on climate
change and climate impacts will become available, allowing for better quantification of risks. Non-
climatic factors like changes in air travel demand or growth will also place additional demands on an
airport facilities, services, and systems, compounding the risk associated with climate change impacts.
Finally, preparedness planning itself may reduce risk associated with specific climate change impacts.

The Appendix B Climate Research Synthesis summarizes activities at a national, state, and local level to
plan for and adapt to the anticipated changes in climate. As is noted, there is a wide range of actions
that are being taken to prepare for climate change.

6.2.3  ACRP Tool Results for Sea-Tac Airport Sustainable Airport Master Plan

The Sustainable Airport Master Plan included both the preparation of a greenhouse gas inventory, but
also a synthesis of anticipated climate change conditions and how those conditions might affect airport
facilities. This section documents the later portion of the evaluation, as the greenhouse gas
considerations are discussed in Chapter 3 Sustainability Baseline and Forecast Business-as-Usual
Conditions. The term climate is defined by very long-term processes over many years to decades,
whereas the term weather deals with day-to-day weather variations that are experienced.

The risk analysis conducted for the SAMP relied upon the Airport Cooperative Research Program
(ACRP) Report 147 Climate Change Adaptation Planning- Risk Assessment for Airports. Accompanying
the ACRP report is an electronic assessment tool called Airport Climate Risk Operational Screening
(ACROS) that was developed to help airports ask the question, “Within the entire airport, what’s most
at risk to projected climate changes?” As the report states, the ACROS tool uses a formula to compute
an estimated level of risk for assets and operations at an airport.

In conducting the risk analysis, the risk was characterized as High, Medium, and Low. This
characterization was based on the consideration of criticality and vulnerability.
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Criticality is defined as “the importance of the asset or operation to overall functioning of the airport,
and high criticality can reflect a single asset or operation that is a significant component of the airport
system, as well as an asset that has a high degree of connectivity between other assets and operations
within the airport system”. In contrast, vulnerability is “the sensitivity of an asset or operation to a
climate stressor.” Vulnerability is dependent on the ability of the existing infrastructure and operations
to accommodate a specific climate change vector (e.g., higher temperatures) as well as the degree of
change expected.

In preparing the Risk Assessment for the SAMP, the Port is meeting its initial Climate Protection Goal
(see Chapter 2.2).

The ACRP tool evaluates the potential impact of the change in climate on the airport assets. The term
“impact” refers to climate stressors, such as floods, higher temperatures, and heavy rainfall events:

1—Asset/operation is unlikely to be affected by this impact.
2—Asset/operation is likely to be impaired by this impact.
3—Asset/operation is likely to be significantly impaired or disabled by impact.

The initial ranking of risk includes the traditional dimensions (likelihood x consequence =
vulnerability), as well as a few additional dimensions:

Timing. A ranking of the climate risk is provided for both the years 2030 and 2060;

Criticality and connectivity. The importance of each asset for overall airport
functioning is assessed.

Magnitude of change to climate vector. A larger change to a more hazardous state
is considered of greater importance than smaller changes. This assumption is a
simplification, but it is useful to help initially distinguish higher and lower risk assets
and operations.

The climate change risk estimate used by the ACROS tool is simple multiplication:
Risk = (Criticality)x (Vulnerability)x (Climate Vector _)
Where:

Criticality: an integer from 1-3 (user input identified earlier). This variable estimates degree
of importance to the airport.

Vulnerability: an integer from 1-3 (user input, identified earlier) which estimates the
consequence of an individual stressor x likelihood of negative impact to an individual asset
(the traditional dimensions of risk).

Climate Vector D: the change, in number of days, for each vector (contained in the tool) which
estimates magnitude of shift toward more hazardous conditions.
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This formula is used by the ACROS tool to rank risks is a first step in developing insight into the
airport’s highest priority risks. The tool uses this formula to group assets and operations into three
categories using natural breaks (a statistics-based data clustering method): red, yellow, and blue for
higher to lower overall risk. Although the tool and process are not structured to translate risk exposure
directly into cost, this qualitative approach provides an initial, reasoned judgment as to the exposures
toward which airports could direct their attention and resources.

Appendix C ACROS Results shows the results of the evaluation. The risks in these top two categories

are:

6.3

High
— Failure of the building envelopes

— Reduced aircraft throughput capacity

Medium
— Change in tourism and seasonal enplanements

— Degradation of roofing material and external seals (similar to the building envelop that has
a high risk)

— Increased HVAC demand

— Potential drawing in smoke (from regional fires) throughout outdoor air handling system
— Reaching utility capacity due to increased demand

— Decreased utility reliability

— Failure of underground utilities due to expansive soils

— Loss of pavement integrity

— Reduced road visibility

— Decreased food resources

— Outbreak of contagious diseases

Port of Seattle Airport Infrastructure and Facility Risk Analysis

In 2015, Seattle-Tacoma International Airport conducted research on local climate impacts and
vulnerability assessment approaches. This included meetings with UW Climate Impacts Research
Group, SoundTransit, and Washington State Department of Transportation (WSDOT). The two latter
organizations have conducted federally-funded climate change vulnerability assessments and provided
several reports and lessons learned.
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This research was applied to the results of the ACRP Tool titled the Airport Climate Risk Operational
Screening Tool (ACROS). As with any vulnerability assessment, the greatest organizational effort is to
determine if these climate vectors currently cause operational or infrastructure impacts to an airport,
and to what degree they might cause impacts in the future (i.e. where the airport is vulnerable to
climate change)

6.3.1 Assessment of Significant Impacts

The challenge with assessing climate vulnerability at a location like Sea-Tac Airport is that impacts to
facilities and operations from weather have never been severe (e.g. airport closures or crippling
damage). The greatestimpact to the Airport’s facilities or assets occurred due to the Nisqually
earthquake in 2001 (non-weather). The greatest impact to the Airport’s operations was also the
Nisqually earthquake, along with snow/ice, and incidents at other airport locations affecting air traffic.

To date, impacts associated with climate change such as summer periods of temperatures above 90°F,
wind storms, and heavy precipitation events are within the normal variability of various weather
patterns (i.e., El Nino Southern Oscillation, Pacific Decadal Oscillation, etc.) and have not significantly
impacted operations. While not directly monitored, anecdotally these events have resulted in
increased energy use for indoor temperature regulation, downstream bed scour, and channelization on
overflowing creeks, and increased pumping system maintenance.

The climate change vectors identified by the ACROS tool as having High or Moderate impacts were
further evaluated in relation to the current capacity of the impacted systems or infrastructure through
internal stakeholder meetings, or, where the impact was predicted to be minor, an assessment of what
might occur. These impacts were then assigned a “vulnerability” category (green, orange, red) that
denotes whether the current operations and asset maintenance/replacement plan will be sufficient to
address the potential impacts. The results are presented in Table 6-4.

As shown in Table 5-4, almost all identified vulnerabilities can be managed within current operations
and asset replacement cycles, except for the stormwater infrastructure.

6.3.2 Stormwater and IWS Infrastructure

To address concerns about the future capacity of the Airport’s stormwater infrastructure, Port staff
convened a group of internal stakeholders. The stakeholders explored several different approaches to
assess vulnerability including exploration of asset issues or failures to date, predicted future climate
impacts, and a criticality analysis methodology used by Federal Department of Transportation-funded
evaluations.
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Table 6-4
Sea-Tac Vulnerabilities from Climate Change
Seattle-Tacoma International Airport

Climate Change Vector Potential Impact Vulnerability at Sea-Tac Airport
Increased rainfall intensity in Flooding/pooling on runways Increased demand on stormwater
winter conveyance systems
Higher summer temperatures Hotter terminal spaces Increased cooling demand (approx. 16% by

2030)
Reduced pavement integrity Faster degradation of paved surfaces
Runway scheduling Heavy aircraft will require use of 34R-16L
on very hot days
Stress on roofing and building Increased maintenance/replacement of
materials roofing or building materials
Decreased summer Increased regional wildfires and Smoke could affect flight paths and local
precipitation smoke air quality
Decreased summer water supply Increased water conservation measures
Increased storms (high winds Runway scheduling Aircraft spacing may be increased during
and rain) storm events
Power outages due to wind Capacity of generator systems
Legend:
L Vulnerability should be addressed in near-term before scheduled replacement/renewal (none applicable)

Vulnerability should be addressed in medium-term as assets are replaced/renewed

Vulnerability is already addressed in current operations and asset replacement cycle, but should be monitored

for changes
Source: Port of Seattle, March 2018.

The group determined that it was easier to evaluate vulnerability to systems or areas of the Airport
(e.g. runway drainage basins) rather than by groups of individual asset types (e.g. ponds, lift stations,
manholes) listed in the asset management system.

The greatest challenge of evaluating the vulnerability of Sea-Tac Airport’s stormwater infrastructure is
that it's contained underground and there is no simple way to evaluate how close to capacity it is
during storm events. There have been no incidents of runway ponding or flooding in the past, and until
that specific impact is reached, there will be no easy way to determine how close to capacity (i.e. how
vulnerable) it operates during heavy rainfall events.

The runway and apron conveyance systems for Sea-Tac’s pre-2015 infrastructure is designed to a
25-year storm event, based on 24-hour duration. The runway conveyance systems for the center
runway, rebuilt in 2015, were assessed based on the ability to manage surface flooding without
impacting runways and taxiways and pipe replacement cost. Pipe size was increased to a greater
design criterion (i.e., either 50- or 100-year 24- hour event, depending on how easily the capacities of
different components could be accommodated) in those segments posing possible flood risk to runways
and taxiways, and where incremental pipe costs were considered nominal. While this approach proved
successful to address a perceived vulnerability, it was not done in a systematic way (i.e. not
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incorporated into standard project evaluation criteria), which could be missed in a future asset
replacement project.

6.3.3 Recommendations

The results of this assessment suggest that, except for stormwater infrastructure, most of Sea-Tac’s
climate change-related vulnerabilities can be addressed via the existing operation and asset
management plans, and no further preparation is required. However, it is important to monitor for
changes.

One suggestion discussed with Sea-Tac’s maintenance department is to develop a methodology within
the Computerized Maintenance Management System (Maximo) for tracking when an asset or facility is
repaired or replaced due to a weather-related impact, along with the existing system that monitors the
frequency of replacements.

Monitoring of the Airport’s energy use relative to ambient air temperatures is already on-going.

The only system of assets that was deemed ‘moderately’ vulnerable at Sea-Tac Airport is the
stormwater and IWS infrastructure. Based on the results of the internal stakeholder meetings, it is
recommended that the Airport conduct a thorough re-examination of the Airport’s Design Criteria, and
re-evaluate the conveyance modeling, particularly as it relates to stormwater conveyance systems to
ensure that as assets are replaced, they can accommodate increased rainfall intensity and higher
summer temperature events.
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Appendix A
Task 6.12 Report - Total Cost of Ownership



SUSTAINABLE AIRPORT MASTER PLAN

Background

Task 6.12 is the analysis of the airport utilities and
buildings from a sustainability viewpoint. Energy and
utility savings are analyzed with Total Cost metrics to
predict impact of future airport expansion and renovation
at a Master Planning Level.



1 INTRODUCTION

One of the key functions of a master plan is to develop the goals, guidelines, and objectives necessary to
meet the current and future needs of the airport in terms of ongoing sustainable operation, passenger
growth, economic growth, and other demands. Alternative solutions are defined as part of the process
to provide a flexible plan to meet these goals, guidelines, and objectives. These alternatives provide
different paths and solutions that meet the needs of the airport. Each alternative is considered both for
its merit as well as potential pitfalls during the master planning analysis.

This task looks specifically at how these different alternatives considered in the overall master plan
affect the built environment and infrastructure of the airport. To increase passenger traffic and
economic growth, buildings must be modified, expanded, or added to the current configuration, which
in turn impacts the provided utility systems such as HVAC, plumbing, and electrical distribution. Each of
the alternatives impact these in different ways. In addition, each of these alternatives impact costing
over the life cycle of the airport.

2 TRADITIONAL MASTER PLANNING VS. SUSTAINABLE MASTER PLANNING
VS. SUSTAINABLE MASTER PLANNING/TOTAL COST OF OWNERSHIP (TCO)

2.1 Why are we doing it?

Planning for future passenger growth requires careful development of the buildings, operations,
and infrastructure of the Airport. Without a strong plan, growth would be erratic, be prematurely
outdated, not meet the needs of the Airport, and could potentially cause future conditions that
would hinder operation of the airport.

With the increase in passenger traffic and operations at the airport, the airport facilities and utility
infrastructure must also increase to meet these requirements. Developing a plan for the growth of
the facilities and infrastructure that anticipates this growth of passenger traffic is the most
important function of a strong master plan.

Building and utility growth have traditionally been focused solely on developing the needs of what
happens inside the space instead of also focusing on how the space impacts what is happening
outside of the space. A focus of sustainability - building infrastructure that minimize the impact to
the environment - has become a major part of modern construction. Federal, state, and local
building codes and ordinances continue to require new construction to be more efficient and
environmentally friendly. Energy codes focus on energy efficiency of the facility, while
environmental agencies focus on how the facility reduces and manages air, water, and waste
pollution.

Developing the plan for the buildings and infrastructure allows the Airport to integrate their goals
with the plan for growth, not only in the operation of the Airport, improving costs, and improving
the passenger experience, but also in minimizing the Airport’s impact on the environment.
Understanding these influences will also help determine the overall financial cost of the growth.
The objective of the Master Plan is to maximize the spaces available to accommodate the
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anticipated passenger traffic, while minimizing the environmental impacts and carbon footprint of
the Airport as a whole.

Understanding the impact of decisions made today is important for this planning process. Using the
information we know today about how the Airport operates with the goals of the future growth
allows us to predict future outcomes. Decisions made within the Master Plan can significantly
impact future growth or operations. Understanding the existing limitations of both buildings and
the utility infrastructure allow us to plan for the future by maximizing use prior to renovation,
renewal, or expansion. Smart development not only reduces financial costs of the growth, but can
be sustainable. Decisions of the environmental impact of inefficient systems or wasteful operations
are weighed against the impact of construction waste and the social and passenger impacts of
construction.

To do this, it is important to determine what the important goals of the Airport are and to rank
decisions based on these goals. These goals should be aligned with the airport's strategy and
identify the appropriate key performance indicators (KPI) that the airport will establish for the
levels of service. Growth of buildings and infrastructure at the expense of the environment does
not make sense. Ranking what is important - passenger accommodations, passenger experience,
social impacts, financial costs, and environmental impacts - will help frame decisions about how
the Airport should grow. Development of a methodology to help frame these decisions is crucial in
determining when to build, how to build, and what will be impacted when you build.

In order to prove that the decisions made today meet their intended purposes, it is also important
to develop metrics and measurements to validate and verify that the intended goals are being met.
As the Master Plan is

being executed, these

methods will continue to

frame the means to verify

that growth meets the

expectations of airport

operations without

sacrificing the

environment or social

components or be done in

a way that does not

consider the entire life of

the decision.

For these reasons, this
task investigates current
environmental conditions
at the Airport regarding



the Terminal and other buildings and the utility infrastructure. Understanding the current
condition provides a method to predict future impacts and possibilities.

2.2 Traditional Master Planning

Traditional master planning is a multi-year process to develop a long range vision to guide
investment of the built environment, facilities, campus, and infrastructure to support the airport's
strategy through defined goals. Master planning provides a high-level plan set out to define
objectives and strategies to manage this development and investment over time. The master
planning process documents how the Airport can develop and redevelop in the future by exploring
opportunities for expansion and renovation that is well thought out and meets the needs of the
Airport. It does not dictate exactly how the expansion will occur, but rather develops the
framework of what should occur.

Master planning is important because it allows the Airport Stakeholders and community to
understand what the overall goals are and how these impact the overall campus and surrounding
community. Itidentifies areas that should be developed and those areas that should be
redeveloped or renovated to meet these goals.

Master plans contain non-physical considerations such as funding sources, economic
considerations, scheduling when these changes should occur, and what needs to be completed
before these changes can occur. The Master Plan serves as the blueprint for how the final buildout
should look based on the anticipated growth, development, and needs for the Airport. Itis a visual
representation of where the Airport is now, where it should be or needs to be in the future, and
what is required to get there. Since the Master Plan can also be time sensitive, it is equally
important to define when it should happen.

For buildings and utility infrastructure, this means determining what buildings or systems need to
be added, modified, or removed to meet the overall growth and operations goals. It looks at
operational flows to determine the best “path” for efficient operation of the Airport. It identifies
passenger and cargo growth expectations, the predicted schedule for this growth, and the needs to
meet the growth. Undeveloped or previously developed land necessary for these new structures
need to be developed and prepared in anticipation of this expansion. New buildings and facilities
can create problems with traffic, parking, and transportation around the airport. Utility services
that support the airport such as water, wastewater, and energy will need to be able to
accommodate the additional capacity by the time that the new facilities open. The expansion of the
airport can bring additional noise and other impacts to the surrounding community. Master
planning considers all of these factors and attempts to identify these impacts and what should be
done to mitigate any issues.
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2.3 Sustainable Master Planning

Where traditional master planning looks at expected growth and improved flow of facilities and
infrastructure, sustainable master planning combines these goals with the established goals and
objectives to minimize the environmental impact and improve overall efficiency at the Airport.

A sustainable master plan focuses on what is meant to be a sustainable airport and how the Airport
meets their objectives and goals associated with sustainability. It defines the values for which to
evaluate decisions made during the master planning process. The different options are reviewed
within the Master Plan to evaluate them based on their impact to the environment and the
consequences thereof.

The sustainable master plan combines existing policies, strategies, goals, and objectives into a
single streamlined plan that integrates with the projected development of the Airport. Where
traditional master plans focus primarily on a single entity (i.e., the Airport), sustainable master
plans have a community focus. Reducing impacts to the community by setting goals and
commitments that align to the Airport’s sustainability values is an important function of the
sustainable master plan. Metrics and strategies developed within the sustainable master plan can
be tracked and reported demonstrating the progress made during the execution of the plan.

2.4 Sustainable Master Planning with a TCO Focus

Costs associated with traditional master plans are typically focused on capital improvements and
rarely focus on life cycle costs of operation and maintenance and the cost to renew the asset in
order to maintain the function of the Airport. Capital funding set aside to plan, design, and build
new assets rarely extend to these ongoing costs.

[t is important to understand the total cost of ownership (TCO) of an asset. The Total Cost of
Ownership represents all costs associated with the life cycle of an asset, from initial planning to
design to construction to operation and maintenance to replacement to demolition. It considers all
costs associated with the asset so that decisions regarding development and growth provide the
“whole truth” about the impacts of building the asset.

Decisions based solely on “first cost” may not present the overall economic impact of the decision.
For example:

Option 1: Standard efficiency asset, standard construction. Lower first cost.
Option 2: High efficiency asset, improved construction. Higher first cost.

Option 1 will cost less upfront, but additional energy costs, additional operation/maintenance
costs, and shorter design life will end up making Option 1 cost more over the life cycle of the
asset.

TCO and sustainability can have similar goals and objectives. Both are concerned with assessing
the long-term impacts of decisions within the master plan, focusing on ways to extend life of an
asset with the smallest impact. Both require analysis of a diverse range of inputs and rely on



similar data for that analysis. Both sustainability and TCO consider the impacts of operations in its
analysis. Both consider optimal situations for disposal versus recycling of the asset (but the factors
considered are often times different).

Sustainability decisions are not always compatible with TCO, however. Whereas TCO combines all
of the relevant costs of an asset into a combined cost and uses that cost in making an investment
decision, many of the factors considered in sustainability cannot be quantified in terms of cost.

There are several approaches that can be used to make
decisions when both sustainability and TCO are
consideration for decisions. One option is to use a mixed
set of criteria to judge an option. Both TCO and
sustainability decisions are made independently and
then factored into an overall score of the decision.
Another approach is narrow down options based on a set
TCO criteria. The filtered results are then compared
based on sustainability. The final approach is to make
decisions about options based on their overall
sustainability. Once the options are narrowed down
based on acceptable environmental impact, they are
reviewed using TCO to find the best overall option.

2.5  Using the Information Gathered From the SAMP in “How We Build”

This task plays an important part in the overall Sustainable Airport Master Planning (SAMP)
process. Decisions made about sustainability and costs not only affect the buildings and utility
infrastructure of the Airport, but it also impacts other facets of the Master Plan.

3 WHAT IS INCLUDED IN REPORT?

This report summarizes the analysis and findings of the two-year study regarding master planning
the combined TCO-focus and sustainable focus of future growth of buildings and utilities at Seattle-
Tacoma International Airport (Sea-Tac).

This section provides background of the master planning process, the impacts of building and
utility growth on the overall sustainability goals for the master plan, and how Total Cost of
Ownership can be used to evaluate these impacts to aid in the decision-making process and
compare several different scenarios. It defines the basic background of the various buildings and
utilities at the Airport.

Section two describes the Objectives of this process. It defines what we want to discover through
this process and how this discovery will connect to other Tasks within the Sustainable Master Plan.
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Section three provides the approach that was used to define, analyze, and develop the existing
conditions of the airport facilities, utilities, and costs and what procedures were used to predict and
forecast future conditions.

Section four documents the findings on energy, water, and utility consumption and associated costs
for the buildings analyzed within this task. This information is then converted to various metric
“key performance indicators” that are used to understand how energy and water are used for
various operations at a master planning level. Capital costs, operating costs, renewal costs, and
demolition costs are estimated based on existing conditions in order to develop the total cost of
ownership of the airport’s asset.

Section five forecasts the future utility consumption, cost, and environmental impacts based on
various sustainable construction strategies ranging between standard efficiency (energy code
minimum compliance) to a net neutral energy building. A methodology is developed to test and
predict overall costs and socioenvironmental impacts of each of these targeted levels of sustainable
construction. The information is analyzed and used to forecast the overall impacts, which are
documented in this section.

Section six provides the case study of comparing the major growth model comparison for Sea-Tac.
Analysis of the various options are tested based on overall TCO, utility consumption, infrastructure,
and environmental impact.

Section seven provides other building and utility-related considerations to maximize efficiency and
productivity, minimize costs, minimize environmental impact, and minimize the dependency on
public utilities.

The final section provides a conclusion of the findings and defines how the information derived
from this task will integrate to other sections of the SAMP.

4 PORT GOALS AND AIRPORT OBJECTIVES

4.1 Port of Seattle Strategic Goals*

One of Seattle-Tacoma International Airport’s Purpose and Strategic Goals is “lead the US airport
industry in environmental innovation and minimize the airport’s environmental impacts”.

The Port of Seattle has recently

Together we can published their new “mission

statement” for Port owned and
| |
operated developments and
ma e I g I n g S assets. The Century Agenda
describes specific strategies and
happen.

objectives that assist the Port to
grow as an international leader.



Further understanding of these goals and objectives and how they relate to the SAMP is discussed
in Technical Memorandum 7.

This task focuses on the buildings and energy and water utilities at the airport. One of the major
goals for the Port of Seattle is to “be the greenest and most energy efficient port in North America”.
A big part of this energy efficiency and environmentally friendly goal comes from responsible
development of these buildings and utilities.

Sea-Tac is a renowned sustainable airport in one of the greenest cities in the world. Reducing
environmental impacts is key to this goal. Port goals to “meet all increased energy needs through
conservation and renewable sources” and "reduce air pollutants and carbon emissions” both
demonstrate this commitment to sustainability. Understanding how these goals can be
implemented is a big part of the SAMP objective, especially as discussed within this task.

4.1 Aviation Sustainability Objectives?

Technical Memorandum 7 further analyzes specific objectives defined by the Seattle-Tacoma
International Airport Aviation Planning group. One of the primary strategic goals listed in the
Aviation Business Plan in 2014 was to “operate a world-class international airport by managing our
assets to minimize the long-term total cost of ownership.” This goal is directly related to this task,
and provides guidance to the importance of why understanding asset costs throughout their entire
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lifecycle needs to not only be understood, but also understand how decisions made can influence
these costs.

In addition, the Port of Seattle Commission adopted 25-year environmental goals on October 4,
2011, referred to as the Port’s Century Goals.. The goals directly impact the amount of energy used
and resulting environmental impacts from their use. Within these goals, specific metrics involving
buildings and utilities included the following:

Reduce air pollutant emissions by 50% from 2005 levels.

Reduce greenhouse gases from all port operations by 50% from 2005 levels.

Zero additional energy use from 2012; future growth in energy usage is met through
conservation and renewable sources.

An energy focus group further defined energy related goals as follows: Reduce electricity
consumption by at least 5% by 2020 from a 2012 baseline, and additionally as determined by
increased energy demand. Increase the percentage of electricity consumed that comes from
renewable or zero carbon sources by 3% by 2034 from a 2012 baseline. Reduce natural gas
consumption by at least 5% by 2020 from a 2012 baseline, and additionally as determined by
increased energy demand. Increase the percentage of natural gas consumed that comes from
renewable or zero carbon sources by 50% by 2034 from a 2012 baseline.

Finally, a water conservation focus group defined the water related goals as follows:
Implement water saving, grey-water use, and rainwater collection measures that will
reduce projected future consumption of potable water in 2020 and 2025 by 6% and 12%,
respectively from a 2013 baseline.

4.2 Asset Management Objectives3

The Port of Seattle has a sustainable asset management policy (EX-15, Sustainable Asset
Management Policy, dated 6/27/2007) that is used to guide decisions made during planning,
design, construction, and operation/maintenance for a building managed by the Port. Policy EX-15
was adopted on 2/6/13 by the Port Commission. The policy intent is to determine and minimize the
total cost of ownership of an asset, reduce long-term capital and operating costs, guide decision
making on disposal of assets, forecast future renewal and replacement, and whenever possible, and
to the extent practicable, reduce adverse environmental impacts and conserve natural resources.
The policy uses a combined environmental and economic approach to guide decision-makers
through these processes.

The policy has four primary purposes:

Provide an added tool for the Port Commission in the decision making process.

Reduce long-term capital and operating costs



Support environmentally-sustainable development
Conserve Resources.

A team of Sea-Tac employees was chartered in 2013 to discuss how to better apply Policy
EX-15 to current and future assets that are managed by the Port. The proposed short term
and long term goals for the process were:

Short Term Goals:
On-boarding of new assets (first priority):

0 Documenting the existing “AS IS” process that currently exist

0 Identify gaps with information flow and process handoff with the current
processes

0 Develop desired outcome processes, making connections to fill in the gaps

0 Implement these desired outcome processes, communicating roles and
responsibilities, and providing training and tools

0 Begin to measure compliance to the process by 2014

Existing assets that have already been recorded in PeopleSoft, Maximo and/or F&I Asset
Management System (second priority):

0 Coordinate F&I and Maintenance hierarchies for existing assets in Maximo
Long Term Goals:

Create an effective system with appropriate software, processes, and people to manage
physical Aviation assets to minimize CPE and environmental impacts.

Align Port asset systems (PeopleSoft, Maximo, other)
Forecast long-term renewal and replacement requirements using a 20-year horizon

Use asset information to refine maintenance programs and/or renewal/ replacement
plans, and minimize asset energy use

Based on forecast, level project capital expenditures over time

The outcome developed two primary recommendations:
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By 2020, 60% of capital expenditures decisions will reflect Total Cost of Ownership
(TCO) By 2025, that number increases to 80%, and by 2034, the number increases to
95%.

The percentage of capital expenditures that undergo a Total Cost of Ownership analysis
before purchase, per year should be reported annually.

For this process, the Port of Seattle will need to establish the base dates, units of costs and time to
be measured, and discount or inflation rates. Indexation shall be determined for location and
tender price adjustment on all base build elements. The extent of risks and uncertainty and other
sensitivity analysis that is to be applied, should also be established as part of this process.

Chart 1-1
Capital Expenditure Decisions Reflecting Sustainable TCO

This chart reflects how many projects, by percentage that will use TCO analysis as part of the process of
decision.

3 UNDERSTANDING TOTAL COST OF OWNERSHIP

The US aviation markets experienced unprecedented growth from 1970 to 1990. Airports were
overwhelmed with the growth requirements to meet passenger demands. New large airports were
built and other iconic airports were expanded to meet these needs.

The 1990’s resulted in a downturn of the aviation industry. Factors such as skyrocketing fuel costs
drove high ticket prices reducing the passenger traffic seen a decade before. New challenges



redefined the aviation industry in the new millennium, including responding to security impacts
driven from the New York City terrorist attacks and the economic recessions that occurred in early
2000s through 2010. According to Fiscal Times, airports in the US posted a $63B loss between 2000
and 2010. This affected capital building programs and maintenance budgets. This drove assets
beyond their recommended useful life and deferred much of the key maintenance.

These issues of increased operational costs due to security, energy costs, and aging infrastructure
drove airports to put more focus on economics. Many airports today are managing assets that were
built during the high growth era and are now quickly approaching or past the end of their useful
life. The number and extent of aging assets in airports managed over multiple departments and
standards makes it difficult to understand the total financial impact of all of these assets.

Priority must be given to maintaining operation of the airport and maintaining passenger
experience so development of more robust criteria for which funding is spent needed to be
developed.

Traditional planning for construction involves initial costs required to plan, design, and build the
facility or system. This only covers a small part of the big picture. In order to understand the full
financial and economic impact to the new facility, it is important to understand its Total Cost of
Ownership (TCO). TCO is a quantifiable, not theoretical, means to understand the total cost impact
of an asset.

Total Cost of Ownership is well developed in other sectors of industry such as manufacturing,
public utilities, hospitals, universities, and data/telecommunications, but been a recent trend in the
aviation industry. ACRP and other groups are introducing new studies to better understand TCO
for airports.

Total Cost of Ownership is the “cradle to grave” process of evaluating the economic performance of
a building and its assets over the life of the building and beyond. TCO balances initial capital
expenses to build an asset with the long-term operational and disposal expenses. These expenses
may include energy and water costs, janitorial, operation costs, maintenance costs, renewal costs,
demolition costs, and disposal costs. For Sea-Tac, this also includes impacts to environment and the
community. TCO allows the Port to explore multiple options that meet performance and program
needs to determine each option’s impacts in these areas. In addition, trade-offs between low initial
capital expense and on-going long-term expenses can be reviewed to determine the overall cost of
each. Finally, TCO analysis allows the Port to review operational aspects to both existing and
planned renovation/expansion projects to determine how these different modes of operation (such
as amount of maintenance) impact the total cost, at a master planning level.

3.1 Major Elements of TCO

Understanding total cost of ownership means understanding all costs associated to the asset over
its useful life cycle. Assets are defined as something of value that an entity owns, benefits from, or
has use of, in generating income or providing a current or future benefit. In the case of this report,
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assets include the buildings, furnishings, equipment, systems, infrastructure, roadways, utilities,
and other entities that can be built, bought, or acquired.

Refer to Attachment E for more specific information about specific explanation and theory on
TCO, including types of costs, understanding life of an asset, economics, discounting, reliability,
and maintenance.

3.2 Benefits of Implementing TCO Program

One of the primary tenets of developing a TCO-based strategy for forecasting and planning future
expenditures is having a robust asset management program. ISO 55000 is an ISO standard that
describes the process of Asset Management. The Institute of Asset Management, along with the
British Standards Institution, developed the Publicly Available Specification Standard in 2004 and
revised in 2008. In 2014, ISO adopted the Standard as ISO 55000. 4

The Airport Cooperative Research Program (ACRP) is the aviation section of the Transportation
Research Board. They have developed many papers on airport sustainability. The ACRP 69 Asset
and Infrastructure Management for Airports—Primer and Guidebook is based on the British
Standards Institution's (BSI) Publicly Available Specification Standard 55 (which defines the
optimized management of physical assets). It describes the following benefits of implementing an
asset management program:

Improve system’s performance and enhance customer’s experience

Improve environmental health and safety

Optimize return on investment and growth

Long-term planning, confidence, and performance sustainability

Demonstrate the best value for money within a constrained/uncertain funding/budget
environment

Demonstrate in a form of controlled and systematic process the legal, regulatory, and
statutory compliances

Demonstrate active consideration of the asset’s sustainable development over its
lifecycle

Reduce risk and improve corporate governance through having a clear and systematic
decision making processes

Improve internal and external values through having a better reputation, services
delivered, and staff satisfaction

Implement more effective and efficient procurement processes



Figure 1-1
PAS 55 Asset Management Strategy

3.3 Why Use TCO?

Total Cost of Ownership is a powerful asset financial analysis that includes direct and indirect costs
over the asset's life cycle to establish a better understanding and planning for ongoing activities at
the airport. With funding being fixed and both capital and operational expenses being scrutinized,
it is important to understand how each decision about an asset affects the Airport’s bottom line.
Where large capital expenditures are typically financed through bonds, costs for ongoing operation
and maintenance expenses come from the Airport’s fixed budget.

Total cost of ownership provides the analysis needed to consider the full impact of the asset,
looking not only at first costs, but at whole-life costs. The initial cost may only represent 10-25% of
the total costs for the asset for its design life. Energy costs, operational costs, and renewal costs are
the other major cost streams that represent the rest. Consideration of only initial costs could result
in much higher 0&M costs (from 30% to 60% of the life cycle costs). Where some assets may have
lower CAPEX cost, the resulting increase of OPEX or decreased life would drive more frequent
expensive renewal costs. A study by Society of Automotive Engineers (SAE) found that if you spend
5% more at the front end of the asset's life cycle, you could save approximately 15% throughout the
asset's lifecycle.
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TCO allows decision makers to understand when it makes sense to spend more on maintenance to
extend the service life of an asset and when it does not make sense due to factors such as reliability,
passenger traffic, space repurposing, or inherent inefficiencies in the asset. TCO extends beyond
the initial planning phase of an asset. A robust asset management program will continue the goals
and objectives set forth by the initial TCO plan and refine decisions during execution by allowing for
“course corrections” as needed.

3.3.1 Asset Management

Many airports today are managing assets that were built during the high growth era, and are now
quickly approaching the end of their useful life. Because of this, many U.S. airports are either
retrofitting their facilities while incurring very high capital replacement costs, or they are currently
suffering under the highest possible level of ongoing operation and maintenance costs.

Successful asset management programs continue the TCO analysis that started in the planning
stages of the asset. Using risk, reliability, and maintenance philosophy, one of the primary goals of
asset management is to extend service life of the all of the assets for as long as possible for the least
cost possible.

Asset management enables decision makers to understand when to repair or replace assets on a
continual bases so that so that the downtime is minimized (mean time between failure) and less
disturbance to the airport operations. Through a reliable asset management program, the
downtime is scheduled to accommodate the operations and activities throughout the airport, so
that failure of an asset is not an unplanned event. Unplanned failures tend to be more costly to
repair and are disruptive to Airport operations. This focused understanding of the asset allows for
more thoughtful financial decisions by influencing those decisions to be based on needs and
challenges of the asset. These needs can include considerations for reliability, vulnerability of the
asset, security requirements, regulatory changes, inefficiencies of the asset, or planned alterations
of the Airport that make the asset obsolete. Asset management enables the efficient and cost
effective operation of the asset by ensuring the long-term sustainability of the system.

Using an asset management system that prioritizes funding decisions based on the criticality of an
asset is important. Funding for repair and renewal should be focused on the most critical or
vulnerable assets first. These are assets that are imperative to Airport operation or those that
likelihood of failure without intervention is high. Once the risks and consequences of failure are
established, assets with the highest risks of failure or the most significant consequences of failure
are prioritized above others.

The remaining assets are then ranked based on their risk, which factors both the consequence of
failure and probability of failure into the rating. This risk value allows decisions of funding and
execution of maintenance be prioritized based on overall risk of the asset.



3.3.2 Maintenance

Maintenance costs reflect one of the major components within the asset’s total cost of ownership.
Improperly maintained assets experience premature failure and high renewal costs to replace the
asset. Planning for maintenance - both during the TCO planning as well as the ongoing asset
management - can not only control and minimize overall costs, but also reduce the potential for
disruptive failure of the asset.

The need for maintenance depends on the asset’s potential for failure. Maintenance is intended to
prevent failure by maintaining efficient operation during the asset’s service life. There are many
failure modes, and each one depends on the type of asset and its functionality. One of the famous
failure modes is the bathtub curve. The “bathtub curve” shows that failure of asset based on three
periods along the lifespan of an asset: the startup period, the design life, and the “wearout” period.
Improper design, improper maintenance, lacking commissioning, and other factors can cause an
asset to fail during or shortly following construction. This is referred to as “infant mortality”. As
the asset is tested and commissioned, the potential for failure significantly decreases. Conversely,
there is a point beyond the service life of the asset that the potential for failure increases no matter
how much it is maintained. This is referred to as the “wearout period”. The service life tends to
remain consistently flat throughout the service life, depending on the operation and maintenance of
the asset.

Figure 1-2
Failure Rate vs. Time

When an asset is new, its chance or early failure (“infant mortality”) drops exponentially. For the asset’s
useful life, the failure rate is relatively low and constant, depending on conditions and maintenance. At the
end of its useful life (the “wearout period”), failure rates increase exponentially.
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3.3.3 How Other Factors Play a Part in TCO
Environmental Considerations

Sustainability is often difficult to analyze or measure in terms of “total cost of ownership”.
Traditional environmental impacts to total costs involve cost of energy and water or systems
required to minimize amount of greenhouse gases emitted by the building assets. Some other
impacts do not have widespread agreement in how to quantify their impacts in term of financial
terms. Therefore, other metrics need to be developed to quantify their impacts.

As part of the sustainability program at Sea-Tac, environmental objectives play a major role. The
airport operations have an impact on the local, regional, and global environment. The impact is on
water quality, air pollution, noise, climate change, and solid waste. The environmental objectives
complement the Port of Seattle’s Century Agenda for being one of the “greenest” airports in the
world. Some goals to consider regarding building and infrastructure assets include:

Implement the strategic environmental and energy efficiency programs to the asset
management process.

Design, procure, and install low carbon, energy, water, and cost efficient assets
Understand the impacts of sustainability. Index individual assets should not be based
only on their cost, but also their impacts on the environment.

Achieve and maintain an acceptable maintenance and renewal sustainability index
(Ratio of estimated budget to projected expenditure for maintenance and renewal of
assets over a defined time period of 5,10, or 20 years, based on Port of Seattle’s bonds
and debt cycle. The index should be part of informing decision makers of the local
environmental consequences and effects potentially caused by different project options.
Are existing assets able to be recycled? Does recycled asset reduce overall
environmental impacts?

Environmental impacts and costs should consider the manufacturing process and
transport of materials.

3.3.4 Ongoing Asset Management

Many airports today are managing assets that were built during the high growth era, and are now
quickly approaching the end of their useful life. Because of this, many U.S. airports are either
retrofitting their facilities while incurring very high capital replacement costs, or they are currently
suffering under the highest possible level of ongoing operating costs.

3.4 Relationship Between Maintenance Spend and Design Life

After prioritizing and determining the design life of the asset, the Airport should determine the
amount of maintenance spending required to renew the asset as they reach the wearout period.



Replacement costs can be assessed by reviewing the amount budgeted to replace an asset versus
L e R S ae _  the costs associated with
~ ) ; extending its useful life.

Chapter 5 of this report
discusses the relationship
between spending of
maintenance costs for an asset
compared to the intended
design life.

Sea-Tacin 1961

4 AIRPORT BUILDINGS

In 2015, Seattle-Tacoma International Airport had over forty-two million passengers, making it the
14t busiest airport in the United States. This is an almost 13% increase in passengers from 2014.

The Port of Seattle originally built Sea-Tac in 1944, in response to the militarization of the existing
civilian airport, Boeing Field. The new $4.3M airport opened on October 31, 1944.

4.1 Terminal

The “Terminal” in this report consists of all portions of the building - including concourses and
satellites - that make up passenger enplanements and aircraft operations. Over three-million
square feet, the current terminal is made up of four main concourses, two satellites, main Terminal
(ticketing, baggage, etc.), central terminal food court, and an administration building. These
different sections are a result of several expansions and renovations that have occurred since the
original terminal opened in 1949.

The first concourse, named the “north concourse” (later Concourse D), was first opened in 1959 and
offered a two-story building housing four gate positions for the airport. The second concourse,
named the “south concourse” (later Concourse A), open in 1961, adding approximately 688’ of
length to the terminal building.

In December of 1964, the 800-foot long Concourse B was opened, adding six more gates, bringing
the total to nineteen gates.
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In July 1966, Concourse C opened, housing international arrivals, customs, immigration, and
other governmental offices. It was extended to include another ten gates, expanding to thirty-five
total gates, four years later.

A major expansion plan began in 1967 through 1973 to increase the overall size and capacity of the
airport. Both the North Satellite and South Satellite were built in 1973. The underground “people
mover” (STS) was installed to transfer passengers from the Main Terminal to the satellites. Also in
1973, a new $28M terminal was built over and around the original 1949 structure. The new
terminal quadrupled the public space for the airport.

In the mid-1980’s, the Main
Terminal is again renovated with an
additional 150’ added to the north
end. Concourse D is expanded in
1987, adding a rotunda that
provided four additional gates. In
1993, Concourses B, C, and D were
renovated, adding 150,000 square
feet and renovating 170,000 square
feet of the existing concourses.
Major systems (HVAC) were
renovated in concourses B and C in
1984 and Concourse D in 1993.

In 2004, a major renovation and

expansion to Concourse A was Sea-Tacin 1981

completed. The newly renovated

Concourse A opened on June 16, 2004, adding 14 gates and new STEP and administration building.
The new Central Terminal Expansion (CTE) replaced the previous central terminal on the following
year, June 2005. The CTE houses the main food court and retail concessions for all four main
concourses.

Today, the airport operates up to 75 contact gates:

Concourse A: 14 gates (Al through A14)

Concourse B: 12 gates (B3 through B12, B14 through B15)

Concourse C: 10 gates (C2 A-M, C3, C9, C11, C14 through C18, C20); 15 parking slips
Concourse D: 11 gates (D1 through D11)

North Satellite: 14 gates (N1 through N3, N6 through N16); 5 parking slips

South Satellite: 14 gates (S1 through S12, S15 through S16); 1 parking slip
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New expansions are being
planned for the airport.
NorthSTAR will renovate
and expand the existing
North Satellite. The
International Arrivals
Facility (IAF) will be an
expansion to Concourse A
and will include a
passenger corridor
(tunnel or bridge) to
move passengers from
South Satellite to new IAF
facility.

4.1.1 ‘Terminal Assets

Renewal of various construction components (assets) within the Terminal has occurred for each of
the older concourses and terminal. The following table indicates the dates of the most recent
replacement or major refurbishments of major building components.

Table 1-1
Building Construction Components

Year Replaced Curtain Wall Wmd?w/ Skylight .
Roof Glazing R-Value/ Shading
Renewed Replaced?
R-Value U-Value/SC/SGHC Coeff.
0.31/0.55/-
Administration Building 2004 20 ' to 29/0.2
1.09/0.66/-
0.31/0.55/-
Terminal Concourse A 2004 25 Vv to 29/0.2
1.09/0.66/-
Terminal Concourse B 1992 20 v 29/0.2
Terminal Concourse C 1992 20 Vv 29/0.2
. 1.10/0.66/0.57 to
Terminal Concourse D 2014 25 Vv 0.29/0.27/0.23 29/0.2
. . . . 2010, 2011, 1.10/0.66/0.57 to
Main Terminal (Ticketing) 5013 25 v 0.29/0.27/0.23 29/0.2
0.31/0.55/-
Central Terminal Expansion 2004 25 v to 29/0.2
1.09/0.66/-
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4.2 Parking

The 13,000-car parking garage is one of the largest garages (under one roof) in the United States.
The eight-story parking garage houses the majority of passenger vehicular traffic, with surface
parking lots operated by Doug Fox handling overflow and long-term parking.

The first part of the parking garage was built in the 1967 to 1973 expansion. Other expansions
occurred later which eventually brought the parking garage to its current size of just over 5.1
million square feet.

The primary system in the parking garage is lighting. Lighting for the garage has been replaced
with an ongoing program to improve overall energy efficiency. In addition, electric car charging
stations have been added to the garage. Conveyance systems (elevators and escalators) move
people up and down the garage.

The central plant for the terminal is located in the garage.

4.3 Central Plant

The central mechanical plant (CMP), or central plant, houses all of the refrigeration and steam
equipment used to cool and heat the terminal and satellites, and to heat domestic hot water for use
in the restrooms.

Refer to Section 5.2 below for information about equipment located in the central plant.

4.4 Cargo

The Port of Seattle owns and operates approximately 540,000 square feet of cargo facilities to the
north of the terminal. The aging cargo facilities house various airport and tenant operations,
including Cargo Building 4, which is the airport maintenance facility.

The cargo facilities are served by unique building electrical systems and have dedicated HVAC
systems not associated with the central plant.

5 UTILITIES

Seattle-Tacoma International Airport spends over $5.7M a year on utility costs to operate the
Airport. This does not include the added costs associated with operating the central plant, the
preconditioned air plant, and the other site-generated utilities at the Airport.

There are three major categories of utilities at Seattle-Tacoma International Airport that are
reviewed and analyzed within this report: building-related energy systems, site-generated energy
systems, and public utilities. As new buildings and infrastructure are added for increased
passenger growth, the amount spent on these utilities will continue to grow. Rising costs of energy
and other utilities exasperates this issue. One way to better plan and control for these costs is to
reduce overall demand requirements of the Airport through more efficient use of the utilities. At
the same time, considerations for converting some of the utility consumption to site-generated and

11



renewable sources will not only provide relief in utility costs, but will also in turn reduce the
environmental impacts of the Airport.

5.1 Building-Related Energy Systems

Seattle-Tacoma uses two major energy utilities and two minor energy utilities for operations of
buildings and flight-line equipment. Electricity is sourced by three different utility companies to
supply power to the Airport Terminal, Parking Garage, Central Plants, Hangars, Cargo, and ancillary
buildings.

Power to Seattle-Tacoma International Airport originates from multiple Puget Sound Energy (PSE)
utility feeds to two separate switchyards with ring bus configurations (an electrical distribution
configuration that allows portions of the system to be isolated for maintenance purposes
minimizing impacts to other sections of the distribution). Each ring bus is fed from two
independent 115kV overhead feeders. Feeders tapped off of the ring buses feed four 15/20/25
MVA step-down transformers which reduce the voltage level to 12.47kV for site distribution to the
terminals and central plant. A third PSE overhead feeder distributes 12.47 kV power to ancillary
buildings and tunnels around the airfield.

Three distribution centers distribute power to twenty-two major power centers located throughout
the airport. The primary Bonneville Power Administration (BPA) service powers the 12.47kV
distribution providing redundant feeders to various main-tie-main switchgear in the terminals and
then to unit substations or “power centers” stepping down the voltage to the final utilization
voltage of either 4160V or 480V

Natural gas is used for the boilers at Sea-Tac, as well as distributed to the Preconditioned Air plant
for heating and use in various cargo and satellite buildings, such as the ARFF, fleet maintenance
building, bus maintenance building, rental car facility, distribution center, and pump house. In
addition, tenants procure natural gas directly from the public utilities, each with their own stand-
alone meters.

In addition, renewable natural gas (biogas) is used for buses at the Airport. Diesel fuel is used both
for the standby generators, as well as fleet vehicles.

5.2 Site-Generated Energy Systems

Energy utilities generated on site include chilled water, steam, and glycol and ice for the
Preconditioned Air plant.

The main terminal chiller plant is comprised of eight chillers totaling 14,450 tons of cooling
capacity. The eight water-cooled centrifugal chillers are connected to five cooling towers (totaling
17,500 tons) for heat rejection. Three plate-and-frame heat exchangers, totaling 2,700 tons, are
connected to the system and provide “free cooling” when the condenser water temperature is
below 49°F.
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The chilled water distribution is based on a primary-secondary-tertiary setup. Secondary pumps
distribute water to three main loops in the terminal: north (approximately 20%), west/middle
(approximately 70%), and east (approximately 10%).

Tertiary pumps distribute to 200 mechanical rooms and 87 major air handling units in the terminal
serving the approximately 3.1 million square foot of conditioned space.

Steam is produced by the Central
Mechanical Plant by four boilers that
produce 130,000 pounds per hour at
84% to 87% overall efficiency. Steam
is then distributed and converted to
heating and domestic water in the
utility tunnels and mechanical rooms
throughout the Airport terminal.

The Preconditioned Air (PCA) system

was recently completed in 2013. The

$43M project used grants from the

Voluntary Airport Low Emissions

(VALE) grant to partially fund the

project. The system uses a dedicated
glycol chiller plant and steam from the Central Mechanical Plant to provide tempered PCA for use
by the aircraft when they are at the apron in order to reduce fuel consumed, noise, and carbon
emissions from the aircraft when parked. The PCA system supplies air to 73 gates. The system can
be expanded to one hundred gates.

The PCA system has three modes: cooling, heating, and ventilation. When the outdoor temperature
is 50°F or lower, the PCA system is in heating mode. When the temperature is between 50°F and
60°F, the PCA system is in ventilation (no tempering) mode. When the outdoor temperature
exceeds 60°F, the PCA system is in cooling mode.

5.3  Public Utilities

Outside of energy utilities, Sea-Tac also procures water, storm, and sanitary services from the local
utility. This report focuses on the water resources for the Terminal, understanding current
consumption rates, expected future demand, and opportunities to reduce the need for public utility-
sourced potable water.

5.4 Connections to other Tasks

Utilities at Seattle-Tacoma International Airport not only represent a major cost to operation of the
airport, they also represent the majority of carbon emissions related to buildings at the airport.
Although carbon emissions from ground and air vehicle combustion is the most significant, site
emissions from the burning of natural gas in the production of steam, use for heating, and the use
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for cooking still represent a significant amount. In addition, source emissions related to the
production, refining, and transportation of both electricity and natural gas increase the overall
carbon footprint. This report discusses some of the general impacts of these utilities at the Airport.
Technical Memorandum 7 provides a more thorough discussion of the environmental impacts
related to the use of the utilities.

SUSTAINABLE AIRPORT MASTER PLAN
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Objectives

The purpose of Task 6.12 is to develop a combined
evaluation process to better understand the impacts of
differing options involving buildings and utilities at the

Airport during the Master Planning program.
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1 STUDY GOALS AND OBJECTIVES

The overall purpose of this Task is to understand the relationship between master planning
decisions made regarding buildings, facilities, and utility infrastructure and their influence on
environmental and economic goals of the Port of Seattle and Seattle-Tacoma International Airport.
As these facilities and systems grow, develop, and redevelop to meet the needs of the Airport, they
will affect overall operational costs and impact the environment and community. It is important to
understand these relationships between sustainability and total cost of ownership in order to make
the best decisions at the lowest overall cost and impact.

Understanding and defining what total cost of ownership (TCO) means is key. Identifying each
“cost stream” will allow for decisions to be made that reflect not only cost of implementation, but
also ongoing cost throughout the service life of the asset. Meaningfully identifying these costs and
what affects them will allow for decisions not only during planning, design, and construction, but
also through operation, maintenance, renewal, and end-of-life.

Documenting existing conditions provides the means to predict the future performance and cost of
the Airport. Understanding the current condition will allow Sea-Tac to build a strategy for defining
how new buildings and infrastructure will be built or developed within the Master Plan.

This report focuses on three major categories: buildings, utilities, and cost. It integrates with other

tasks within the Master Plan to understand potential solutions for future growth and how the effect
of these items can and will
affect other aspects of the
airport. Buildings focus on
the Main Terminal, including
the North Satellite and South
Satellite, the main parking
garage, and the cargo
facilities. Utilities focuses on
energy utilities - both public
sourced and site generated -
as well as water. Cost
analyzes each cost stream in
order to provide a
predictable model of future
cost based on master
planning decisions.

This report will analyze high-level options being considered in the Master Plan that involve building
and utility related development. Using sustainability metrics and TCO data, each option is reviewed
to report overall forecast based on the selected scenario. From there major alternatives will be
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further refined to analyze how differing levels of sustainable construction can influence overall
costs.

Finally, this report establishes metrics of existing and forecasted performance that can be used to
establish goals, but can be used to verify and refine goals as the plans develop further.

1.1 How Do Differing levels of Sustainable Construction Affect Overall TCO?

There are many goals when building new assets, buildings, and infrastructure. From methods of
construction to how the contract will be executed, decisions are made prior to each project during
the planning, design, and pre-construction phases which not only affect the building during
construction, but can also affect the way that the building will perform throughout its design life.

One of the major decisions that will be determined is “How sustainable will the new facility be?”
Different building types, uses, performance requirements, ownership arrangements, public
perceptions, life expectancies, and desires for branding will affect this decision and set the goals for
the building. Whether it's low cost, minimal code compliant buildings or LEED Platinum or Net
Zero Energy Buildings, the planning and execution of construction can be dramatically different
based on the decision. Additionally, not only the construction cost (CAPEX) of the project can be
different, but the Total Cost of Ownership can be considerably different, as well. It is important to
understand and define the different ways to plan, design, and build new and renovated assets.

For example, depending on how energy efficient, “environmentally friendly”, or sustainable a
building is, costs for design and construction will vary. Architectural and engineering design costs
increase for sustainable buildings where activities such as LEED is required due to the additional
administrative, charrette, workshops, complexity, and documentation that would be required.
LEED and other certified projects have additional fees associated with those programs and can
require specialty consultants such as commissioning agents that may not be required for non-LEED
projects. Complex sustainability strategies such as geoexchange, renewable energy systems, or
specialty ultra-efficient building envelope systems will require contractors that specialize in this
type of construction. These contractors may require higher fees than traditional contractors. The
equipment purchased for construction can also be much more expensive than its standard
efficiency counterpart. In turn, there are potentially grants and incentives available from federal,
state, and local entities to offset these costs.

In addition to design and construction costs (CAPEX), ongoing operational and maintenance costs
will vary based on how sustainable the building is. Some systems, such as cogeneration, renewable
energy systems, or specialty control systems may require higher skilled operators and maintenance
staff. Local service contractors may not have the expertise in all facets of certain high efficiency or
green technology, requiring contractors to travel to Seattle to service equipment. However,
sustainable buildings will typically have much lower energy costs and can have reduced
maintenance costs. Many times, sustainable buildings are built more robustly, with both reduced
potential for maintenance and longer design life. In addition, renewable energy systems may have
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the opportunity to provide revenue through the “sale” of energy back to the utility if not used by the
building by offsetting total energy consumed with the amount of energy produced.

[t is important to understand these relationships between sustainability and TCO. This report
discusses some of these relationships and helps to establish a decision framework where both
sustainability goals and TCO are considered. It will determine some of the cost/benefit analysis of
the different sustainable construction options. It will define the traditional cost model for various
asset types and then define the impact - both to the environment and TCO - for these construction
options.

1.2 When does it Make Sense to Build New vs. Renovate Existing?

Traditional models on whether to build new facilities or renovate /reuse existing facilities, assets,
and infrastructure are being challenged as new regulatory, financial, and institutional requirements
are driving for more sustainable and more economically-focused decisions.

It is important to understand the cost and budget considerations, funding restrictions, and other
factors that impact decisions on whether assets should be renewed, replaced, or repaired. With a
robust asset management program with a TCO strategy, better analysis tools can be developed to
understand the cost and benefit of each of these options. There are many factors thata TCO
program should consider in order to rank these. Some of these include:

Availability of asset, including the land which is required;

Understanding of intended design life of the asset, and how this design life will influence
other issues such as maintenance costs;

Whether building in a new location, renovating existing space, or demolishing existing
space and building new in same place;

Schedule requirements for the asset;

Intent of the space/asset;

Reliability, criticality, and vulnerability of the asset;

Whether existing flow of operation will be improved by new construction.
Existing deferred maintenance.

These decisions will impact other facets of the TCO and operation of the Airport. For example, if an
asset must be renovated in place, or demolished and built new in same location, the existing
occupants/passengers will be displaced from the existing locations and temporarily housed in
another location, which may not have adequate infrastructure to accommodate the temporary
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occupant load. Having to spend CAPEX on these “enabling” functions should be considered in
overall TCO discussions.

This report analyzes some of these decisions and provides a framework to consider multiple
options when comparing different scenarios. Using TCO methodology, renovation versus new
construction can be reviewed and recommendations made based on best overall benefit to the
Airport. Other items, such as flow improvements are discussed in other Tasks of the Master Plan.

2 TASK SCOPE OVERVIEW

The primary objective of this report is to provide a master plan-level quantitative analysis of
sustainability and cost management goals identified by the Port, to test if they are achievable and, if
so, identify a strategy to meet the goals with recommended capital improvements. This subtask
developed a comprehensive approach to sustainable facilities, including a 20-year strategy for
repurposing existing facilities and developing new facilities.

Specific endeavors addressed best cost strategies for capital decisions, understanding how
operations and maintenance affect service life, measures to conserve energy and water resources,
and to identify climate change mitigation opportunities with campus building development efforts.
Total cost of ownership amortization and metrics were developed to identify optimal facility
renovation and expansion opportunities, considering:

Alignment of capital program to strategic objectives.
Business case timing for repair/replacement of specific facility assets.
Short and long term CAPEX and OPEX budgets allocation

Better allocation of resources throughout the assets' Whole lifecycle interventions,
considering cost, risk, and condition.

Risk management plan to reduce risk/uncertainty and have a mitigation plan in place

The consolidated approach for this task divided the work effort into three parts: “concepts”
(buildings), “economics” (assets), and “engineering systems” (utilities).

Potential site level existing consumption patterns, projected energy usage, renewable energy
opportunities, power generation, and alternative distribution opportunities for Port campus level
utility infrastructure were explored. Using this information and defined
construction/demolition/renovation/maintenance rates, capital expenditures (CAPEX) and
operational expenditures (OPEX) will be calculated to determine overall cost of Ownership over a
nominal twenty-five year span.
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The report determined which of the utility-related goals identified within the Sustainability
Workshops were realistic and achievable. The report also defined the method for which campus-
wide building asset and utility decisions can be reviewed in order to determine their overall cost

and impact to the Airport.

2.1 Building Scope

This subtask concentrated upon building
level energy conservation, climate
mitigation, and water optimization
opportunities contained within the
building footprint boundaries of each
existing and projected building. Using
high level conceptual analysis tools,
building optimization and conservation
opportunities were explored at both an
individual level and an aggregated
perspective. Existing Port facilities,
building renovations, and projected
building expansions were examined.

In order to ascertain usable existing building energy usage and to make reasonable consumption
assumptions, the main terminal was categorized into distinctive portions as allocated in the

following.

Concourse A

Concourse B

Concourse C

Concourse D
Administrative Building
North Satellite

South Satellite

Main Terminal including STEP and Central Expansion
0 Terminal Baggage Level/Bridge Level
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0 Terminal Satellite Transit Level

Central Plant

Main Parking Garage

Air Cargo/Warehouse
In addition, the analysis considers two current planned expansions that are in the process of
being designed and then built. Forecasting of terminal-wise costs, energy/utility
consumption, and environmental impacts considers these two additions in the future
condition. They are:

[AF Expansion
Northstar Expansion

Finally, two optional alternatives for growth of the terminal and concourses are being
considered for expansion (refer to other Tasks in SAMP for additional information). Costs
associated with the construction, operation, maintenance, and demolition, as well as
energy/utility cost and consumption and its environmental impacts are considered in the
study’s 20-year plan forecast.

2.2 Energy Systems and Utilities Scope

Campus level Port energy consumption, water usage, and strategies for utility infrastructure
occurring outside of each individual building footprint was analyzed to determine appropriate
metrics, scope, and recommendations. This overall site level approach considered existing
consumption patterns, projected energy usage, renewable energy opportunities, power generation,
and alternative distribution opportunities for Port campus level utility infrastructure.

2.3 Asset Management/TCO Scope

A high level condition assessment, inventory, and management of buildings, systems, and campus
utility infrastructure assets were explored in order to determine appropriate options and
allocations. Specific endeavors included “best practices” analysis, and whole life costing
calculations. Short, medium, and long term cost of ownership strategies were identified and
utilized throughout the discovery analysis. Strategic, tactical, and operational facility issues were
considered at a level of detail appropriate for a master plan.

3 BENCHMARKING

Measuring airport performance is key to understanding that procedures set in place are meeting
the goals set forth by the Airport. One way to measure this performance is to benchmark it and use
these benchmarks to monitor current levels, track improvements and setbacks, and compare
performance of the Airport with others.
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Benchmarking not only provides a “report card” of performance on such things as passenger traffic,
enplanements, operations, social issues, economic trends, efficiency, and environmental metrics,
but it also provides “apples to apples” comparisons with other similar and not similar buildings.

Benchmarks are used to develop and test goals and objectives. Understanding current performance
and benchmarking that performance allows for the creation of improvement goals. For example, a
“ten-percent reduction of energy consumed as compared to 2012 value” is both a definable and
measurable goal. Current energy consumption can be compared to the historic 2012 value.

Benchmarks can be used to understand impacts on utility infrastructure. Understanding current
capacity of the infrastructure - such as the electrical service — and knowing the capacity limits can
set boundaries to growth or trigger capital programs for improvement and upgrade to the service.

Benchmarks can be used to develop operational and maintenance budgeting for the Airport.
Understanding and relating asset metrics to operations and maintenance requirements - as is done
with asset management programs - can actively predict future requirements for operations staff
growth or reductions based on current and near-term needs.

Finally, benchmarks and other key indicators can be used to provide report tools to document
performance such as sustainability. Understanding these current performance indicators and their
upward or downward trend can be reported in sustainability reports or other media outlets.

Benchmarks and performance indicators are used in this report to document existing efficiency,
consumption, and costs, as well as used to forecast potential future consumption and costs based on
various optional master planning scenarios.

3.1 Types of Benchmarks

There are many different types of benchmarks used in industry. Benchmarks are used to compare
current conditions to historical ones and can be used to forecast potential outcomes for the Airport
based on current trend. Likewise, benchmarks can be used to compare performance against other
facilities.

Energy and aviation-focused professional groups focus on the development of benchmarking
airports and analyze these benchmarks to get an understanding to what they indicate about the
facility. When comparing benchmarks between facilities, it is important to note that many factors
and variables may affect how the performance is benchmarked. Instantaneous benchmarking
(taking a single or small sample of information) can lead to inaccurate or incomplete results since it
does not represent the complete picture of what the Airport sees in terms of operation, passenger
activity, and weather.

Comparing different facilities can provide many challenges to normalize the data. Extensive

variables between the two facilities can prevent true “apples to apples comparison. For example,
climate can considerably affect the energy use of an airport. Airports in warmer climates will use
more energy in warmer months, whereas those in cooler climates will use more energy in cooler

SUSTAINABLE AIRPORT MASTER PLAN

months. Seattle, for instance, has a moderate climate compared to Phoenix or Minneapolis, but
outdoor temperatures are below the minimum space temperature for 94% of the year. Other
variables, such as passenger density, equipment density, size of terminal, and whether an Airport is
a hub or not can considerably impact performance benchmarks.

There are three major groups considered when comparing an Airport’s performance: industry
peers, regional facilities, and similar types of facilities.

Industry peers include other similar sized airports. Information made available by groups such as
the Airport Cooperative Research Program (ACRP) allow airports to not only develop comparisons
between airports, but can also demonstrate “what is possible” by understanding what other
airports have achieved. It can be used to set goals and objectives when analyzing your own energy
performance. Airports need to not only compare themselves with other United States based
airports. Global airports can also provide good information for comparison.

Regional books are non-airport facilities in same region that have similar energy profile to an
airport. Benchmarks for a region are typically developed by public utilities and local chapters of US
Green Building Council (USGBC), American Institute of Architects (AIA), and the American Society
of Heating Refrigeration and Air conditioning Engineers (ASHRAE). With all buildings within a
region having similar climate, the building can be directly compared to understand energy density
(amount of HVAC, electrical, lighting, and process in a building) versus overall efficiency of the
building.

Finally, benchmarking against similar buildings can provide other important information that might
not otherwise be available. Where benchmarking performance at airports is relatively limited and
in its infancy, other similar facilities - such as hospitals, convention centers, and university
campuses - have a long history of monitoring energy, measuring energy efficiency, and
benchmarking sustainability. These can provide data to understand impacts of a high-occupancy
multiple building campus to overall energy consumption. Other buildings with similar benefits
would be transit and port facilities or other complex, heavy-commercial buildings.

3.2  Metrics and Key Performance Indicators (KPI)

In order to understand total cost of ownership for building and component assets, metrics of
measurement must be established. Technical Memorandum 7 discusses established key
performance metrics used by the master planning reporting in three categories: financial-
operational focus area, environmental focus area, and social/community outreach. These follow
the “triple bottom line” approach to understanding the overall performance of the Airport.

This Task will address a few of these established metrics for understanding current trends and for
developing a forecast for the future. Pertinent scales of measurement are utilized in the discovery
analysis, calibration of data, and projections. The metrics provide various perspectives of data and
provide valuable insights.
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For financial-operational focus areas, the following metrics will be addressed:

Total project capital costs ($/SF)

Total revenue and total expenses ($/SF)
Estimated 20-year O & M costs ($/SF)
Total cost of ownership ($/SF)

Age of infrastructure

Age relative to expected life

For environmental focus area, the following metrics will be addressed:

Total energy consumption (kWh, gallons, therms)
Energy per passenger or area

Total potable water consumption in gallons per year
Potable water consumption per passenger or area
Non-potable water reuse

Gallons of water treated by infiltration per year
Gallons of rainwater captured and reused per year

Refer to Technical Memorandum 7 for additional information on these and other metrics used.
3.3 ACRPO09-10

In 2015, the Airport Cooperative Research Program (ACRP) through the Transportation Research
Board (TRB) commissioned ACRP 09-10 to help document energy use and benchmark airports.
Texas A&M University’s Engineering Experiment Station and the Energy Systems Laboratory
documented energy use at ten participating airports and used the information to create the Airport
Terminal Building Energy Use Intensity (ATB-EUI) benchmarking tool. The tool inputs data about
the airport Terminal, including terminal area distribution (how much each major area comprised of
the entire Terminal), the energy density of the entire airport, and the energy density of the major
areas. It then compares it based on climate zone, size of airport, and whether airport is considered
a hub. The inputted data is then used by ACRP and compared to provide a more comprehensive
energy benchmark for airports. The airports in the study are not specifically listed, rather referred
to by size and climate region.
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ATB-EUI: Terminal Area Distribution for Various Airport Sizes
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Chart 2-2
ATB-EUI: Terminal Building Energy Density — Calculated
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Chart 2-3

ATB-EUI: Terminal Building Energy Density - Measured

. 250
$
= 200
=
F 150
a8
2 100-
£ 50-
D_
T2 =2 s =2 s 2 T2 2 T2 2
M @ M @ [ L) N @ [ L) M @ M @ [ M @ I @
@E ®E ®WE WE @E ®E wE wWE @E mE
Z0 -0 -G =0 -G =0 no o -G -G
= E £ = = £ = £ E o

Airport Terminal Building - Measured Values

Chart 2-4

ATB-EUI: Terminal Detailed EUI - Calculated
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EUl is discussed in more detail in Section 3 Approach.

SUSTAINABLE AIRPORT MASTER PLAN

L size!

m Climate

L sizes
c Climate

I Parking Lighting

= Ground Support Equipment
(GSE) Charging Systems
Alternative Systems (Ground
Power & PCA)

Il Baggage Handling Systems
People Maovers, Escalators,
Elevators

Il Service

I Baggage Claim

I Baggage Handling
Border Security

Il Departures Hold Room
Ticketing Check-in

Il Transient Space

Il Office
Concession - Retail

I Concession - Food

3.2 Other Benchmarking Studies

Outside of ACRP, there are other benchmarking studies that are considered for performance and
efficiency comparisons for this analysis.

Two of the largest cross-industry benchmarking studies for energy use and efficiency are the
Environmental Protection Agency’s (EPA) EnergyStar program and the US Energy Information
Administration’s (EIA) Commercial Building Energy Consumption Survey (CBECS). EnergyStar is a
predominantly volunteer program where commercial, governmental, institutional, and industrial
buildings analyze their energy use and report to the survey. Normalized based on climate and size,
facilities in the top 25% of efficiency are recognized with the EnergyStar label. Even though
airports and transportation terminals are not a current property type recognized by EnergyStar,
the organization tracks energy-related information for these building types. Airports Going Green
has promoted the idea for EnergyStar for Airports.

The CBECS study, last compiled in 2012, is a national survey that collects information on the
consumption and expenditures of buildings. The study is sorted based on size, building type, and

geographic region. Even though airports are not considered a major category, information from the
report can be used to predict energy use.

In addition, US Department of Energy has several other programs that compare and analyze a
building’s energy use and efficiency. Lawrence Berkeley National Laboratory (LBNL) Action-
Oriented Benchmarking Studies is a study of energy used by commercial buildings in California. It
uses the 2006 Commercial End Use Survey (CEUS) database that was developed by the California
Energy Commission. This survey goes into granular detail about different factors of energy use,
such as HVAC systems, lighting systems, and hot water generation systems. In addition, LBNL
developed the EnergylQ benchmarking tool for non-residential buildings.

The National Institute of Building Sciences produces the High Performance Building Data Collection
Initiative. In response to scaled down and delayed CBECS results, NIBS established the HPBDC to
identify the path forward for collecting and reporting data on high performance buildings, including
both energy use and other attributes. Information from this initiative are published in the Whole
Building Design Guide (WBDG).

Private agencies provide benchmarking studies, as well. The two most popular are ASHRAE and US
Green Building Council. The American Society of Heating, Refrigeration, and Air-conditioning
Engineers (ASHRAE) publishes many books on different high performance buildings. These studies
discuss benchmarks discovered in the analysis for these books. Sea-Tac was recently recognized by
ASHRAE for the Pre-Conditioned Air system. The US Green Building Council’s (USGBC) LEED
program includes documentation of results for buildings applying for and certified as a LEED
recognized building. The new LEED V4 includes specific requirements that metrics must be

provided to LEED to use for analysis and comparison of various building types and certification
levels.
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Finally, the aviation industry has produced several benchmarking tools beyond ACRP. During the
2011 Airports Going Green conference in Chicago, discussions were made about the need for
benchmarking airport energy and water sustainability. Several studies resulted from these
discussions. Airports Council International - North America (ACI-NA) provides many financial and
performance benchmarking surveys, in addition to their Going Greener initiatives. The Air
Transport Research Society (ATRS) provides the Global Airport Benchmarking Report, discussing
airport productivity and efficiency, cost, and results for 205 international airports.

4 ANALYSIS OF ALTERNATIVES AND OPTIONS

Other than benchmarking existing conditions and trends to determine current performance, this
Task reviews major decisions regarding buildings and infrastructure within the Master Plan. T