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Airport Director’s Message

I am pleased to report that for a third consecutive year, San Francisco International Airport (SFO)
continued to exceed the City and County of San Francisco’s mandated carbon targets by reducing
greenhouse gas (GHG) emissions from Airport-controlled operations by 33% below the 1990 emission
levels in 2016. The City’s GHG reduction schedule was set in 2008 when the San Francisco Board of
Supervisors enacted, and the Mayor signed into law, an ordinance requiring all City Departments to
reduce their greenhouse gas (GHG) emissions to 25% below 1990 emission levels by 2017. SFO, as a
Department of the City, takes these targets seriously and has built a regional and industry-wide
reputation for both its carbon reduction and disclosure.

We achieved this year's emissions reductions through a variety of strategic initiatives and investments;
improving the fuel efficiency of our vehicle fleet and shuttle buses; using renewable diesel fuel and
landfill-derived natural gas for running our passenger shuttle buses and fleet vehicles, implementing a
number of energy efficiency measures to reduce onsite electricity consumption, and continuing to
nurture over 2000 trees to sequester carbon dioxide from the air around our Airport.

We also continue to achieve significant GHG emission mitigation measures with our AirTrain system
that eliminates the need for rental car shuttle buses, and our assistance with constructing BART to
SFO. Each year, these electric rail systems take more than two million SFO passengers out of road
vehicles! We also eliminate Airport-generated waste by recycling and composting about two-thirds of
materials that would otherwise end up in our region’s landfills.

While we continue to strive for our Airport’s own carbon footprint reduction, we also work closely with
our concession tenants and airlines to find ways to support their own GHG emission reduction efforts.
In FY 2016, this cooperation resulted in reducing their emissions by about 78,000 metric tons, the bulk
of which resulted from supplying preconditioned air and 400 Hz power to aircraft parked at the gates
while deplaning and enplaning passengers. We anticipate these reductions will grow in subsequent
years, since launching our new SFO Green Business Program, an eco-concierge service to help
businesses reduce onsite energy and water use and waste generation and associated costs.

But, our work is not done. In our latest 5-year Strategic Plan we have established the goals of zero
carbon emissions, zero solid waste generation, and zero net energy consumption across our campus
to be achieved by 2021. So, we are mobilizing the talents and energy of our entire staff across select
groups to develop action plans to get us to our organization’s goal of being a first class airport for our
passengers, great employer for our talented workforce, and a market-transformer for our industry and
the environment upon which it relies.

lvar Satero,
Airport Director



Executive Summary

The City and County of San Francisco has been at the forefront of the U.S. movement for addressing
climate change issues through the consistent and strategic reduction of greenhouse gas (GHG)
emissions for nearly a decade. In 2008, as a result of this commitment, the City’s Board of Supervisors
adopted, and the Mayor signed into law, Ordinance No. 81-08 (“Climate Change Goals and Action
Plan”), which mandates the achievement of the following GHG emission targets by each City
Department:

e 25% below the 1990 emission level by 2017
e 40% below the 1990 emission level by 2025
e  80% below the 1990 emission level by 2050

The SFO Airport Commission continues to vigorously support the City’s climate change initiatives and
has established a strategic goal to achieve carbon neutrality for Commission-controlled operations by
2021. SFO management developed a Departmental Climate Action Plan (DCAP) in fiscal year (FY) 2008
as the blueprint for meeting the Ordinance 81-08 objectives and transparently tracking the impacts of
SFQ's climate action initiatives. The current DCAP summarizes information related to Airport
operationsin FY 2011 - 2016, as well as data pertaining to the GHG emissions of airlines, tenants,
concessionaires, and airport passenger commuting activity.

Among airports, SFO is a leader in climate action, and in July of 2016, SFO was awarded Level 3
(Optimization) certification under the internationally-recognized Airport Carbon Accreditation (ACA)
program, which is administered by the European chapter of Airports Council International (ACI -
Europe). To date, SFO is one of just four airports in North America to have achieved such an advanced
certification, which recognizes our progress and collaborative commitment to reducing GHG
emissions and energy consumption from operations across the Airport. We continue to strive for
carbon neutrality at SFO, and thus, we aim to achieve recognition at the ACA program'’s highest
accreditation (Level 3+) by 2021.

SFQO’s DCAP initiative established a comprehensive GHG emissions database for the Airport, which was
essential in the ACA-required third-party verification process that evaluated data from SFO’s Climate
Action Plans for FY 2011 through 2014. As a component of pursuing international accreditation from
the ACI ACA program, SFO transitioned from tracking GHG emissions in accordance with the Airport
Cooperative Research Program’s Report No. 11 format, to the use of a globally-standardized
accounting framework, aligned with the Global Reporting Initiative (GRI). As a result, the
organizational boundaries associated with emissions sources have been modified, which has
impacted emissions estimates for the Commission-controlled operations.

Under the GRI organizational boundaries, it is estimated that 31,793 tonnes of GHG emissions were
generated from SFO Airport Commission-controlled operations in 1990. The City Ordinance No. 81-08
mandates the following maximum future GHG emission levels for SFO, based on SFO’s estimated 1990
baseline emissions:

Year GHG Emissions Limit
(Tonnes/Year)

2017 23,844

2025 19,076

2050 6,358

In FY 2016, SFO’s Commission-controlled GHG emissions totaled 21,377 tonnes, or 33% below the
1990 baseline emission levels. This estimate accounts for a 121 tonne offset from the annual



maintenance of CO,-capturing trees and shrubs on the SFO campus. Thus, SFO’s carbon footprint
complies with the City’s Ordinance No. 81-08 goal of a 25% reduction below 1990 emission levels,
and meets the City’s 2017 goal a year early. SFO also voluntarily mitigated over 364% of the Airport’s
Commission-controlled GHG emissions through collaborative initiatives to reduce GHG emissions
from third-party enterprises at the Airport. However, there is a considerable gap between SFO’s net
FY 2016 GHG emissions and the goal of carbon neutrality. SFO plans for achieving further reductions
in GHG emissions are described in this report. GHG emissions from third-party operations, including
aircraft activity, were estimated at 1,061,933 tonnes in FY 2016.

SFO works to reduce, offset, and mitigate GHG emissions through a diverse range of initiatives,
including the initiatives described below:

GHG Emission Reduction & Offset Measures

GHG emissions from SFO controlled operations totaled 21,377 tonnes in FY 2016, representing a
10,416 tonne reduction from the 1990 baseline level. These reductions were achieved by
implementing a number of measures, over the course of several years, including:

e Procurement of zero-carbon electricity and investment in energy efficiency projects, which
have reduced GHG emissions by 8,689 tonnes, from the respective1990 levels, when SFO's
electricity was partially derived from fossil-fuel combustion sources.

e GHG emissions from SFO fleet vehicles and shuttle buses have declined by 3,330 tonnes from
1990 levels due to improved fuel efficiency and use of renewable diesel and landfill-derived
compressed natural gas.

e SFO has transitioned from the use of refrigerant gases with extremely high global warming
potential (GWP) (e.g. R-12, GWP = 10,900) to refrigerant gases with relatively lower GWP (e.g. -
R-134A, GWP = 1,430), which has resulted in reducing the GHG emissions from fugitive
refrigerant gases by 5,406 tonnes, compared to 1990 levels.

e SFO has planted 2,020 trees of various species around the Airport which capture an estimated
121 tonnes of carbon dioxide from the air per year.

Currently, natural gas consumption from the Airport’s central heating and cooling plant accounts for
the largest share of the SFO carbon footprint, contributing nearly 88% of GHG emissions from
Commission-controlled operations. In FY 2016 emissions from natural gas consumption were over
60% higher than corresponding 1990 emissions, due to Airport growth both in scale (square footage)
and passenger volume. SFO’s net zero energy-tied capital projects including, but not limited to, the
near-term central plant improvements (2017), Energy Management Control System and connected
(sub/) metering projects (2018), Terminal 1 Redevelopment Program (2021), and heat recovery central
energy facility (2021+) are expected to yield dramatic emissions reductions for the Airport once
complete.

Voluntary GHG Emission Mitigation Measures

These measures consist of voluntary actions undertaken by SFO to reduce or facilitate the reduction of
GHG emissions from the third-party operations at the Airport, including airlines, car rental agencies,
and passenger travel to and from SFO. We believe that SFO is entitled to claim emission mitigations
which result from the expenditure of SFO funds and resources that enable other enterprises to reduce
the carbon footprint of their respective operations. In FY 2016, these measures mitigated third-party



GHG emissions at SFO by 77,828 tonnes, which is about 364% of the GHG emissions from SFQO's
Commission-controlled operations. The mitigation measures included the following:

In FY 2016, SFO’s Preconditioned (PC) Air and 400 Hz power supply systems mitigated GHG
emissions from the operation of aircraft auxiliary power units (APU) by over 65,000 tonnes.
Over 95% of jet bridges at SFO terminals provide access to PC and 400 Hz power, which
reduce the need for APU operation while planes are parked at the gates.

SFO provided partial funding for the Bay Area Rapid Transit (BART) extension to the Airport. In
FY 2016, BART ridership by passengers traveling to and from SFO reduced vehicular travel by
over 89 million miles (based on monthly BART passenger data). SFO shares approximately
9.1% of this mitigation based on our contribution of 200 million dollars to the capital cost for
the extension of BART from Colma to SFO and Millbrae. In FY 2016, it is estimated that SFO
BART service mitigated GHG emissions from passenger travel by 2,693 tonnes.

In 2003, SFO completed the construction of AirTrain system which has eliminated the need for
the use of shuttle buses by all on-Airport rental car agencies. In FY 2016, the AirTrain system
mitigated GHG emissions from this activity by an estimated 2,528 tonnes.

Future mitigation projects include the extension of the AirTrain to a new long-term parking garage,
increased PC Air and 400Hz power access at gates and to long term aircraft parking areas, additional
solid waste recycling and composting, and the installation of battery charging equipment to support
the Airport tenants’ expanding fleets of electric-powered ground support equipment.

vi
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1.1 Airport Campus Overview

San Francisco International Airport (SFO) is Northern California’s busiest airport by far, serving
hundreds of destinations throughout the United States and abroad. The Airport is located on the San
Francisco Bay, 14 miles south of the City of San Francisco, and covers approximately 5,200 acres, with
2,700 acres developed for operational use and approximately 2,500 acres remaining as natural
tidelands and undeveloped land. In FY 2016, SFO served 51.4 million passengers with 199,894
landings on 48 airlines. During this period, 449,045 metric tonnes of cargo were also shipped to and
from SFO, with over 180 vendors (including restaurants, shops and various services) operating to serve
the travelers. The Airport is served by Bay Area Rapid Transit (BART) system, with SFO’s AirTrain system
providing a seamless connection between BART, rental car facilities, and all Airport terminals.

SFO is governed by the Airport Commission, a five-member body appointed to four-year terms by the
Mayor of San Francisco. The Commission develops overall policies for operation of the Airport and
recommends a list of candidates for the Airport Director position to the Mayor. The Airport personnel
are organized in several divisions with each division serving specific needs of the Airport, the travelers,
and/or the enterprises operating at SFO. The SFO Commission employees numbered 2,034 in FY 2016.
The major tenant operations at SFO include:

e Airlines (48 carriers, including domestic, international, and cargo carriers)
e Aviation Support Services
e Concessionaires (180)
e Federal Government Agencies
Federal Aviation Administration
Department of Homeland Security
Transportation Security Administration
United States Postal Service
US Department of Agriculture
US Department of Justice
e State and Local Government Agencies
o Bay Area Rapid Transit (BART)
o City and County of San Francisco Aviation School
o San Mateo County

O O O O O O

Land uses at SFO are broadly categorized as either airside or landside facilities. Airside facilities consist
of approximately 1,700 acres of runways, taxiways, and ramp systems. Landside facilities also consist
of approximately 1,000 acres and are divided into the following functional classes: terminal complex;
airport administration; offices and facilities complex; non-terminal airline support; airline support;
airline maintenance; general aviation; air freight; airport transport; commercial; transportation;
miscellaneous facilities; parking facilities; and roads. The core Airside and Landside facilities at SFO are
listed below:

Airside Land Use Landside Land Uses

e  Runways e  Passenger Terminals e  Off-Terminal Facilities (Engineering
e  28R/10L (11,870 feet) e AirTrain Building, Business Center,
e  28L/10R (10,600 feet) e  BART Station Maintenance Facilities, Emergency
e 1R/19L (9,500 feet) e Rental Car Facility Response Facilities, Airport Police
e 1L/19R (7,100 feet) e  Parking Garages Bureau, Fire Department, GTU)
e Aircraft Hangars e AirCargo Facilities * Industrial and Sanitary Wastewater
e  United Maintenance e Aircraft Fuel Tank Farm Treatment Plant

Center e  CNG Fueling Stations e  Major Transportation Roadways

e US Post Office



1.2 Airport Commission Organization

SFQ’s organizational structure, which manages both landside and airside operations, is depicted

below.

COMIMISSION SECRETARY AIRPORT CITY AND COUNTY OF SAN FRANCISCO
JEAN CARAMAT T COMMISSION SAN FRANCISCO AIRPORT COMMISSION
ORGANIZATIONAL CHART
GENERAL COUNSEL
s lidinld AIRPORT DIRECTOR S becow
IVAR SATERO
CHRIS ARRIGALE GOVERNMENT AFFAIRS &
POLICY
I 1
—‘ Strategic Programs
CHEF DEVELOPMENT PLANNING & CHIEF OPERATING OFFICER CHIEF CHEEF CHEEF
OFFCER NVIRC AFFAIRY e SFFD BUSINESS & ANANCE ADMINISTRATION & COMMUNICATIONS 8
JOHN BERGENER JEFF LITTLEFIELD OFFICER POUCY OFFICER MARKETING OFFICER
GO R LEOFERMIN JULAN POTTER KANDACE BENDER
1
Architectural : ; I ,M““\!MIKN ; Environmental
Services AIRPORT & PORT MUSEUM Accounting Policy &  Communications
FACUTIES TECHNOLOGY &
SECURITY Sustainabil
SR SERVICES PETER ACTON " | summers 5 il
Engineering & IAN LAW Aviation & Parking Soclal Responsibility)
Construction ™ Management & Community | Guest Services
Services Sustainabill
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Infrastructure — Finance Community snbtarns
—  Information Partnarshios (ECP Autation
Management Quality Standards, Development
Program (QsSP)

Project
Management

*Names of Senior Staff Indicated

1.3 SFO Airport Activity Levels

Airport activity levels can be measured by a number of parameters such as aircraft operations, annual
passenger count, annual cargo shipments, and employment. SFO uses this data to evaluate resource
consumption through different metrics, to determine key operational drivers in our GHG emissions.

1.3.1 Aircraft Operations, Passenger Activity Levels, & Cargo Shipment

| _|Hotel Development]
& Special Projects

Revenue
— Development &
Management

“—1 SFO Medical Clinic
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Affairs
PEOPLE. PERFORMANCE
& DEVELOPMENT
LINDA YEUNG

Contracts
Administration

Protocol/E conomic:
Ligison

(I

International Trade|
—
& Commerce

Fqual [ 1
Opportunity (LE ujl

Human Resources
& Payroll
Learning &
Development

Safety Health &
Wellness

|

Reprographics

9/7/2016

In 1990, SFO served 29,939,835 passengers, received 558,078 metric tonnes of cargo, and handled
427,475 aircraft operations, which are defined as an aircraft’s landing and takeoff (source: SFO Master
Plan, Final Environmental Impact Report, May 1992). Aircraft operations at SFO rose to 447,000 in

1997 and remained stable until the events of September 11, 2001, after which they precipitously
declined to 298,000 in 2003, with annual passenger travel of 29.9 million (see Figure 1-1). However,
passenger travel at SFO has rebounded over the past decade, and most airlines are flying their aircrafts
at the highest historical load factors. In FY 2016, SFO served 51.4 million passengers and
accommodated 429,093 flight operations.



Figure 1-1 Annual Flight Operations at SFO
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1.3.2 Cargo Shipment

Cargo shipments at SFO also peaked in 2001, when 853,000 tons passed through the Airport. The
volume of cargo has declined to range between 300,000 to 450,000 tons in recent years (Figure 1-2),
with 449,045 tons of cargo being shipped at SFO in FY 2016. These shipments included 186,128 tons
of domestic cargo, and 262,917 tons of international cargo.

Figure 1-2 Annual Cargo Shipments at SFO
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1.3.3 Employment

The number of SFO employees, including the Airport Commission’s operating and project positions,
Airport Police Bureau, Airport Fire Department, and City Attorney’s SFO staff for the period 2001-2013
is shown in Figure 1-3. In FY 2016, the combined number of SFO employees was 2,034.

Figure 1-3 SFO Employee Count
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2.0 SFO’s Carbon Footprint




2.1 Carbon Footprint Summary

SFQ’s carbon footprint can be delineated into three categories of greenhouse gas (GHG) emissions, as
defined in the Kyoto Protocol and in conformance with the framework of the Global Reporting
Initiative (GRI). The core elements of the protocol for SFO are summarized below:

Scope 1 - Direct SFO-Controlled Emissions: GHG emissions from operations or activities that
are under the control of SFO, with emissions sources that include SFO fleet vehicles,
on-site heating and cooling infrastructure, refrigerant gas emissions, and wastewater
treatment plant emissions.

Scope 2 - Indirect Emissions from Electricity Generation: GHG emissions attributed to offsite
sources of electricity, purchased and consumed by SFO.

Scope 3 - Other Indirect Emissions: The GRI's GHG Emission Protocol describes Scope 3
emissions as those generated as a consequence of a company’s activities, from sources
not owned or operated by the company. Similarly, The U.S. Environmental Protection
Agency (EPA) defines optional emissions as those emissions that are not directly
emitted by but are connected with the reporting enterprise’s operations. At SFO,
sources of Scope 3 GHG emissions include, but are not limited to:

o Airport and tenant o Off-Road construction vehicles
employees’ commute and
passenger travel on public
roads, or by public transit o Publicand commercial vehicular

traffic on Airport controlled roads

o Ground support equipment

o Landing and takeoff by
aircraft o Solid waste material disposal
o Rental car fleet operations

In 2015, SFO pursued accreditation under the Airport Council International - Europe’s (ACI-Europe)
Airport Carbon Accreditation (ACA) program, and was awarded recognition at Level 3
(“Optimization”), one level below carbon neutrality level. (See graph below)

SFO achieved this recognition as a result of the
Airport’'s comprehensive GHG emissions
inventory, its history of reducing the
+ REDUCTION Commission-controlled carbon footprint, and
: its efforts to reduce or mitigate Scope 3
emissions. As a requirement of the ACI-Europe

T y accreditation process, SFO's carbon footprint
calculations were independently verified in

+ NEUTRALITY accordance with the International
Organization for Standardization’s (ISO) criteria

(ISO 16064). This certification process involved
rigorous examination of the preceding four
years of data pertaining to SFO’s GHG
emissions, land use, and facility activity levels.

Footprint measurement

+ OPTIMISATION

The Airport’s carbon footprint is delineated in this report using a framework that adheres to the Global
Reporting Initiative (GRI) procedure, which is a globally standardized approach and clearly



distinguishes the emissions of SFO-controlled operations from other relevant indirect sources
affiliated with Airport operations. In the context of Ordinance No. 81-08, this information is necessary
for the purpose of devising informed policies and practices aimed at reducing SFO’s direct GHG
emissions, as well as mitigating GHG emissions from third-party enterprise operations at SFO.

The physical boundary of SFO’s carbon footprint has been defined as the geographic boundary of the
Airport plus the airspace around SFO, which extends to an elevation of 3,000 feet above mean sea-
level (relevant to landing and takeoff (LTO) operations). The Transportation Research Board (TRB) of
the National Academies provides the following classifications for GHG emission data depending on
the type of gases included in such data:

Level 1 - Includes only CO,emissions from the subject facilities and operations.
Level 2 - Accounts for all greenhouse gases covered under the Kyoto Protocol, which include:

o Carbon Dioxide (CO») o Hydrofluorocarbons (HFC)
o Methane (CHy4) o Perfluorocarbons (PFC)
o Nitrous Oxide (N;0) o Sulfur Hexafluoride (SFe)

Level 3 - Inclusive of the Kyoto Protocol greenhouse gases, plus any precursors and other gases
that carry a potential for global warming.

SFO tracks GHG emissions in accordance with the TRB's Level 2 GHG category.

Table 2-1 and Figure 2-1 summarize the Airport’'s GHG emissions data for the previous six fiscal years,
with the 1990 baseline as a reference. The net GHG emissions at SFO in FY 2016 totaled 21,377 tonnes,
which was 33% below the 1990 emission level, exceeding the 2017 mandated reduction (25% below
1990 levels) as required by Ordinance 81-08. Additionally, SFO’s voluntary emission mitigation
measures for FY 2016 yielded a total Scope 3 GHG emission mitigation of 77,828 tonnes. The GHG
emission per passenger was .92 lbs. in FY 2016, showing a 61% decline from the corresponding 1990
emission level.

Table 2-1 Summary of GHG Emissions for SFO

GHG Gross GHG Emission (Tonnes)
Emission
Scope FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016
Scope 1 23,105 25,288 25,026 24,597 24,656 23,340 21,377
Scope 2 8,689 2,411 0 0 0 0 0
Scope 3 1,246443 1,021,825 978,046 996,893 1,044,136 1,045,859 1,061,933

Total 1,278,236 1,049,524 1,003,071 1,021,490 1,068,792 1,069,199 1,083,311

Figure 2-1 depicts SFO’s combined Scope 1&2 GHG emissions for recent years, as well at the
reductions that were achieved, relative to the 1990 baseline level. Table 2-2, on the following
page, provides a breakdown for the different source categories that contribute to the
combined Scope 1 & 2 emissions, and shows that natural gas consumption contributes the
bulk of the SFO Commission-controlled carbon footprint.



Figure 2-1 SFO Scope 1 & 2 Emissions
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Table 2-2 Summary of SFO’s Scope 1 & 2 Emission Sources

Scope 1 & 2 - SFO Commission-controlled GHG Emissions (Tonnes)

Activity

1990 FY2011 FY2012 FY2013 FY2014 FY2015 FY 2016

Natural Gas Consumption 11,731 20,187 20,019 19,991 19,302 17,940 18,827

Electricity Consumption 8,689 2,411 - - - - -

Fleet Fuel Consumption 4,730 4,434 4,431 4,680 5,305 5,284 1,400

Fugitive Refrigerant Gas Emissions 6,559 788 697 46 170 237 1,153
Wastewater Treatment 85 121 120 130 131 121 117

Maintenance of CO; Sequestering Trees - (121) (121) (121) (121) (121) (121)

Scope 1 &2 - Net GHG Emissions 31,793 27,820 25,145 24,727 24,787 23,461 21,377

Section 2.2 describes each of the key Scope 1 & 2 GHG emissions source categories in further detail,
while Section 2.3 is focused on the discussion of Scope 3 emissions.



2.2 Scope 1 & 2 GHG Emissions

2.2.1 Natural Gas Consumption

In FY 2016, the GHG emissions from the consumption of natural gas for SFO Commission controlled
operations were 18,827 tonnes. Natural gas consumption at SFO is primarily associated with the
operation of boilers for overall heating, ventilation and air conditioning at the Airport (Figure 2-2 and

Table 2-3). A portion of tenants’ natural gas consumption, which is supplied by SFO is also included in

the relevant values, based on Ordinance 81-08 requirements and GRI GHG protocol.

Figure 2-2 Natural Gas Consumption & Associated GHG Emissions
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2.2.2 Electricity Consumption

Electric energy consumption for Commission controlled operations at SFO has remained relatively
stable in recent years, ranging from 173,100 MWh in FY 2010 to 169,180 MWh in FY 2016 (Figure 2-3
and Table 2-3). In 2011, the California Air Resources Board (CARB) designated SFPUC as a Zero

Emission Electric Utility, which has allowed SFO to apply a zero emission factor for all SFPUC-supplied

electricity since FY 2012. Accordingly, indirect GHG emissions associated with electrical energy

supplies that were procured by SFPUC prior to 2011, from fossil fuel generated sources to supplement

the hydroelectric power generation at the City owned Hetch Hetchy dam and reservoir in the Sierra
Nevada, were reduced from 2,411 tonnes in FY 2011 to zero in the following years.
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Figure 2-3 Electricity Consumption and Associated Scope 2 GHG Emissions
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The increases in natural gas and electric energy consumption from the 1990 base year are attributable
to the significant expansion of SFO facilities following the completion of the SFO Master Plan Program.
SFO has also implemented a number of energy saving measures over the years; including the
replacement of chillers and boilers, replacement of inefficient lighting fixtures and reduction of plug
loads. Detailed information on annual energy consumption and calculation of related GHG emissions
is provided in Table 2-3.
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Table 2-3 GHG Emissions from Electric Energy and Natural Gas Consumption at SFO

Resource Consumption

GHG Emissions (Tonnes)

FY FY FY FY FY '
2012 2013 2014 2012 2013 2014
:En':‘fvt:)dty 131,435 160,702 167,246 167,470 168,247 168,550 173,389
CO,® 8,656 2,451
CH4 (COz¢) ® 7 2
N20 (COze) 26 0
Natural
g:;}) SI;eP uc 1,700,000 3,086,496 3,019,958 3,007,446 2,936,584 2,769,196 2,917,010
(Therms)
CO,® 9,022 16380 16,027 15,961 15,585 14,696 15,481
CH4 (COz¢) ® 4 8 8 8 8 7 7
N0 (COze) ¢ 14 26 26 26 25 23 25
Natural
g:;}) 'I);f‘E 505,833 709,378 744,323 751,662 692,884 604,105 623,214
(Therms)
CO» 2,684 3,765 3,950 3,989 3,677 3,206 3,307
CH4 (CO2e) @ 1 2 2 2 2 2 2
N20 (COze) ¢ 4 6 6 6 6 5 5
Total Emissions (Energy) 20,420 22,651 20,019 19,991 19,302 17,940 18,827

2Based on an emission factor of 145.2 Ibs of CO, per MWh (1990), 3.7 Ibs/MWh (2008), 43.9 Ibs/MWh (2009), and 32.4 Ibs/MWh (2010 and 2011) for SFPUC electric power mix
for the respective years. The emission factor in FY 2012 - 2016 was 0 Ibs/MWh.
b Emissions factor of 0.0302 Ibs of CHs4 per MWh for non-hydro portion of SFPUC power mix for 2008 & 2009, with 1.3 lbs per GWh for 2010 and 2011 (per SFPUC
communication). The emission factor for FY 2012 - 2016 was 0 Ibs/MWh.
¢ Emissions factor of 0.0081 Ibs of N,O per MWh for non-hydro portion of SFPUC power mix for 2008 & 2009, with an 0.3 Ibs of N>O per GWh for 2010 and 2011 ( per SFPUC
communication). The emission factor for FY 2012 - 2016 was 0 lbs/MWh.

4Emission factor of 11.7 lbs CO2/Therm, 0.000627 Ibs NO./MMBTU (GWP=298), and 0.002255 Ibs of CH./MMBTU (GWP=25) (source: U.S. Energy Information Admin.).

¢ Natural gas is supplied to most of the tenants by SFO, and GHG emissions from this energy consumption are, therefore, included under Scope 1 in SFO’s carbon footprint.
fThe 1990 natural gas supply by PG&E to SFO was estimated on the basis of the ratio of natural gas supply to electric energy use in FY 2008.
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2.2.3 SFO Fleet Fuel Consumption

The fleet vehicles, shuttle buses and stationary emergency generators that are operated by SFO
consume a variety of fuels, which include compressed natural gas (CNG), gasoline, and diesel. In FY
2016 SFO Fleet contained a total of 393 light-duty vehicles, of which 156 were CNG-powered, 218
were gasoline powered, and 19 were fueled with renewable diesel. In addition to the light-duty
vehicles, SFO also operated 22 heavy duty trucks, 9 fire trucks, 4 buses, 137 pieces of off road
construction equipment, 21 portable light stands, 62 lifts, 6 boats, 15 motorcycles, and 8 trailer
mounted heavy duty portable generators. Throughout FY 2016, SFO also operated 25 CNG-powered
shuttle buses, with intermittent use of 5 renewable diesel-powered shuttle buses, to move passengers
between the terminals and Airport parking lots. Lastly, SFO utilized 43 stationary emergency
generators, which consumed petroleum-based diesel (petro-diesel). Data for fuel consumption and
GHG emissions for the fleet vehicles and emergency generators are shown in Table 2-4, and the Scope
1 GHG emissions from fleet fuel consumption is depicted in Figure 2-4.

In FY 2016, the majority of diesel consumed by SFO operations was “renewable”, derived from tallow
and vegetable oils, while the majority of CNG was derived from landfill gases. Thus, these renewable
fuels are derived from biogenic sources, and under the GRI GHG accounting framework, the CO,
emissions from combustion of the renewable diesel and landfill-derived CNG may be excluded from
the Scope 1 SFO carbon footprint (however, the Scope 1 contributions of N,O and CH4 emissions
resulting from the consumption of renewable fuels must be taken into account).

Figure 2-4 GHG Emissions from SFO Fleet and Emergency Generators Fuel Consumption in FY 2016

Emergency Generators
131 tonnes (9%)

SFO Shuttle Fleet
179 tonnes (13%)

SFO General Fleet
1,091 tonnes (78%)

Over three-quarters (78%) of the GHG emissions associated with fuel consumption were attributed to
operation of the SFO fleet of light duty vehicles and maintenance/construction equipment, with the
bulk of the emissions generated by gasoline consumption. SFO has continued to invest in projects to
reduce the GHG emissions from fuel consumption at the Airport, with the conversion of the SFO
shuttle bus fleet to renewable diesel or compressed natural gas (CNG) fuels representing a significant
effort in this direction. SFO is now piloting electric shuttle buses with the goal of eventually
eliminating operational GHG emissions from the shuttle bus activity.

As noted above, Table 2-4 summarizes the estimated fuel consumption level, and corresponding
Scope 1 GHG emissions, for 1990 and FY 2011 through FY 2016. Table 2-5 summarizes the
consumption data for renewable fuels and related GHG emissions that are subtracted from SFO Scope
1 carbon footprint, for the same period of time. However, the corresponding emission values are
reported for transparency, as biofuels provide limited reductions in the tailpipe emissions of GHGs.
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Table 2-4 GHG Emissions from Consumption of Various Fuels at SFO

Fuel Consumption GHG Emissions (Tonnes) ><

SFO Scope 1
FY FY FY FY FY FY FY FY FY FY

1990 2011 2012 2013 2014 2015 2016 1990 2011 2012 2013 2014

General Fleet Fuel Consumption

Gasoline (gallons) 166,583 116,045 114,094 105,785 123,031 117,931 118,543
cO,? 1,467 1,022 1,005 932 1,084 1,039 1,044
N20 (COze) 64.7 16.5 135 11.2 10.0 9.0 8.2
CH4 (CO2e) 6.6 1.2 0.9 1.0 1.0 1.0 0.9
Petro-diesel 93,175°¢ 48,932 43,968 42,870 51,136 49,086 0
(gallons)
Cco,¢ 946 497 446 435 519 498 0
N20 (COze) 7.0 24 1.4 1.5 1.0 2.0 0
CH4 (CO2e) 1.0 0.6 0.2 0.3 0.2 0.3 0
S Blosllesel 0 12,233 10,992 10,717 12,784 12,271 0
(gallons)’
CO,° See Table 2-4 for biogenic CO2 Emissions, which are not included in Scope 1
N0 (COze) 0 0 0 0 0 0 0
CH4 (CO2e) 0 0 0 0 0 0 0
Renewab]e Diesel 0 0 0 0 0 0 65,076
(gallons)’
CO: ¢ See Table 2-4 for biogenic CO2 Emissions, which are not included in Scope 1
N20 (COze) 0 0 0 0 0 0 2.8
CH4 (CO2e) 0 0 0 0 0 0 0.5
CNG (GGE)* 0 81,699 83,236 81,397 82,274 88,153 91,256
CO: 0 494 492 492 498 533 4
N20 (COze) 0 14.6 8.7 8.5 13.0 13.0 14.1
CH4 (CO2e) 0 13.9 9.8 9.1 16.0 16.0 16.1
Total Emissions (General Fleet) 2,493 2,062 1,978 1,891 2,142 2,111 1,091
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Table 2-4 GHG Emissions from Consumption of Various Fuels at SFO (continued)

Fuel Consumption GHG Emissions (Tonnes) "<

SFO Scope 1

FY FY FY FY FY FY FY FY FY
1990 2011 2012 2013 2014 2015 2016 1990

Shuttle Bus Fleet Fuel Consumption

:’;:I’I‘:,:':se' 203,413 98714 85502 96,188 54,432 24,093 0
CO,¢ 2065 1,002 868 976 553 245
N0 (COze) 17 038 0.7 06 0 0
CHs (COze) 02 0.1 0 0.1 02 0.1
:;Lolfoiis‘;?iese' 0 24678 21,478 24047 13608 6023 0
O, ¢ See Table 2-4 for biogenic CO, Emissions, which are not included in
Scope 1
N0 (COze) 0 0 0 0 0 0 0
CHs (COze) 0 0 0 0 0 0 0
:‘ge;:fxz;’j'e Diesel 0 0 0 0 0 0 31,994
CO,e See Table 2-4 for biogenic CO, Emissions, which are not included in
Scope 1
N0 (COze) 0 0 0 0 0 0 0.0
CHs (COze) 0 0 0 0 0 0 0.0
CNG (GGE) 0 191,066 222242 255320 392,611 437,546 520,046
o, 0 1156 1345 1,545 2375 2,647 29
N0 (COze) 0 34.1 36.2 46.8 57.3 72.0 76.6
CHs (COze) 32.1 275 44.1 54.0 68.0 726
Subtotal (Shuttle Bus Fleet) 2,067 2,225 2,277 2,613 3,040 3,032 179
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Table 2-4 GHG Emissions from Consumption of Various Fuels at SFO (continued)

Fuel Consumption GHG Emissions (Tonnes) "<
SFO Scope 1 1990 FY FY FY FY FY FY 1990 FY FY FY FY FY FY
2011 2012 2013 2014 2015 2016 2011 2012 2013 2014 2015 2016
Stationary Generator Fuel Consumption
r;:ﬂzf:;se' 13660 15727 18175 18197 13,657 15396 12,826
CO: 139 160 185 185 139 156 130
N20 (COze) 0.3 0.4 0.4 0.4 0.3 0.4 0.3
CH4 (CO2e) 0.1 0.6 0.6 0.6 0.1 0.2 0.1
Propane' 3,851 0 0 0 0 0 0
CO: 30.0 0
N20 (CO2e) 1.2 0 0 0 0 0 0
CH4 (CO2e) 0.1 0 0 0 0 0 0
Subtotal (Stationary Generators) 171 161 186 186 139 157 131

Sources for emission factors in Table 2-4: “Direct Emissions from Mobile Combustion Sources, US EPA, EPA430-K-08-004, May2008” and “U.S. EPA, Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2007 (2009), Annex 3.2, Table A-91.”

@ Based on an emission factor of 19.42 |bs of CO: per gallon of gasoline

b CH. and N.O emissions for each FY were calculated on the basis of the total annual mileage logged by each vehicle, vehicle model; the type of fuel consumed by the vehicle
or equipment, as applicable; using the emission factors provided in the U.S. EPA May 2008 publication cited above. Related emissions for other reporting periods were
estimated by extrapolating the FY 2009-10 data on the basis of consumed fuel volumes in each fiscal year. Details of the FY 2016 emission calculations are shown in the
SFO Fleet tab in the Master CAP spreadsheet.

¢ The ratios of CHs and N,O unit emission factors for 1984 -1993 vehicle models to the average of these factors for 1994-2005 (3.1345 and 2.2234, respectively) were used to
estimate the corresponding 1990 emission values for these gases.

4 Based on an emission factor of 22.38 lbs of CO; per gallon of diesel fuel
¢ Based on an emission factor of 20.86 Ibs of CO per gallon of 100% biodiesel and renewable diesel
f Based on the conversion of 1.00 GGE to 1.14 therms and using a unit GHG emission factor of 11.70 lbs CO, per therm.

9 Estimated diesel fuel use in 1990 is based on available data for the average usage in 1998-1999 period. See SFO Fleet tab in the Master CAP Spreadsheet for details of GHG
emission calculations for FY 2016. CH4 and N2O emission factors are expressed per mile of driving.

" Based on an emission factor of 22.38 Ibs CO- per gallon of diesel fuel (Direct Emissions from Stationary Combustion Sources, US EPA , EPA430-K-08-003, May 2008). N0 and
CHsemission of 0.6 and 3.0 grams/MMBTU (http://www.epa.gov/climateleaders/documents/resources/stationarycombustionguidance.pdf). An energy density level of
128,700 BTU per gallon of diesel fuel was used for CHs and N>O emission calculations.

" Based on an emission factor of 12.65 lbs CO. per gallon of liquid propane.
J Biogenic GHG emissions were generated by the use of biofuel in fleet vehicles and SFO shuttle buses and are excluded from the grand total GHG emissions for fuel use.
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Biogenic CO;
Emissions from

Table 2-5

Biogenic GHG Emissions from Consumption of Renewable Fuels at SFO

Fuel Consumption

GHG Emissions (Tonnes)

FY FY FY FY FY FY FY FY FY FY FY FY
Renewable Fuels 1990 2012 2013 2014 2015 2016 020 2011 2012 2013 2014 2015 2016
General Fleet
Renewable Diesel 0 0 0 0 65076 0 0 0 0 0 0 661
(gallons)?
B100 Biodiesel 12233 10992 10717 12,784 12,271 0 0 102 104 9 121 116 0
(gallons)?
Landfill CNG
(GGE)® 0 0 0 0 86416 0 0 0 0 0 0 523
Shuttle Bus Fleet
Renewable Diesel 0 0 0 0 31,99 0 0 0 0 0 0 303
(gallons)?
B100 Biodiesel 24678 21478 24047 13608 6,023 0 0 243 234 203 129 57 0
(gallons)®
Landfill CNG
(GGE)® 0 0 0 0 520,045 0 0 0 0 0 0 3,092
Total Biogenic CO; Emissions 0 345 338 293 250 173 4,579

2 Based on an emission factor of 20.86 Ibs of CO. per gallon of 100% biodiesel and renewable diesel
b Based on the conversion of 1.00 GGE to 1.14 therms and using a unit GHG emission factor of 11.70 lbs CO; per therm.

4 Biogenic GHG emissions were generated by the use of biofuel in fleet vehicles and SFO shuttle buses and are excluded from the grand total GHG emissions resulting from
fuel use for Commission controlled operations at SFO.
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2.2.4 Fugitive Refrigerant Gas Emissions

SFO uses a central plant to provide preconditioned air and heated water to all terminal buildings. The central
plantis currently equipped with one 3,000 ton and two 6,000 ton capacity chillers. A variety of packaged air
conditioning units are utilized in other Airport buildings and facilities. In 1990, SFO used two 3,000 ton chillers in
the central plant, with each containing a refrigerant charge of 8,800 Ibs (R-12). The two 3,000 ton chillers were
converted from R-12 to R-134A in 2001, which resulted in the use of a gas with a substantially lower global
warming potential (GWP). In FY 2008, the older of the 6,000 ton chillers was converted from R-500, an ozone
depleting gas, to R-134A refrigerant as well. R-134A is an ozone-safe gas, and as noted above, carries a lower
GWP than many of the common ozone-depleting refrigerants that were to be phased out under the Montreal
Protocol. For instance, the R-500 refrigerant gas was a blend of 73.8 wt. % R-12 and 26.2 wt. % of R-152A, and
carried a GWP of 6,014. R-134A, meanwhile, carries a GWP of 1,430, which is still substantially higher than that of
CO,,

A portion of the refrigerant gases stored in the central plant chillers and in the packaged air conditioning units is
lost each year due to leakage at seals and joints, and during maintenance activities. In this reporting period, an
estimated 1,743 Ibs of refrigerant gases was reported to have been lost by recorded leakage suffered during
maintenance as confirmed by quantities of makeup refrigerant gas purchased during FY 2016 (see Table 2-6).
For 1990, an estimated loss rate equal to 5% of the capacity of chiller units was assumed based on the
recommended default loss factor by the U.S. EPA. The loss rate for the packaged air conditioning units in the
respective fiscal years is based on the quantity of make-up gases purchased during each year. A similar make-up
rate was assumed for the packaged air conditioning units in 1990, but in proportion to the estimated number of
such units that were in service in that year. Data on the capacity of air conditioning units in Fleet vehicles and
SFO shuttle buses was used to estimate the corresponding refrigerant gas make-up rates and GHG emissions for
these equipment.

Table 2-6 provides a summary of the chiller and package air conditioning unit capacities, estimated annual
leakage rates, and GHG emissions from the various units at SFO. These data indicate that fugitive refrigerant
gases were the source of an estimated 6,559 tonnes of GHG emissions at SFO in 1990. In recent years, the release
of fugitive refrigerant gases from SFO chillers has varied considerably, and thus the associated GHG emissions
have also varied as well. For instance, in FY 2015, GHG emissions from fugitive refrigerant gases were estimated
at 237 tonnes, while in FY 2016, these emissions totaled an estimated 1,153 tonnes, and were largely associated
with a single leak that occurred during a maintenance operation in the year.

As noted above, the reductions in the GHG emissions from fugitive refrigerant gases, relative to the 1990
baseline, is due, in part, to the replacement of Dichlorodifluoromethane (R-12, GWP = 8,100) with 1,1,1,2-
Tetrafluoroethane (R-134A) and Chlorodifluoromethane (R-22) which have a lower GWP (1,300 and 1,810,
respectively). It should also be noted that Kyoto Protocol only requires the inclusion of fugitive refrigerant gases
of hydrofluorocarbons and perfluorocarbons types in the carbon footprint of an enterprise. Releases of fugitive
refrigerant gas R -134A, however, were included in the final accounting of SFO’s carbon footprint because the
inclusion of emissions of these gases is recommended by the California Air Resources Board and the GRI GHG
Protocol.

Fire suppression equipment may also contain chemicals with a high GWP, and the SFO Fire Department
maintains an array of different fire extinguishers across the terminals and in other Airport facilities. These units
are primarily multi-purpose ABC dry chemical extinguishers (consisting of ammonium phosphate and mono-
ammonium phosphate), which are recharged with Nitrogen. Fire suppression equipment using Halon 1301 or
Halon 1211 have largely been phased out of use at the Airport. No data is available for the 1990 replenishment
rate for fire extinguishers at the Airport, although it is assumed that Halon 1211 was predominantly used at the
time for this purpose. In 1994, the United States banned the manufacture of Halons as they act as potent ozone
depleting agents when released to the atmosphere. They additionally act as potent greenhouse gases with GWP
ranging from 1,470 to 6,290 (source: Intergovernmental Panel on Climate Change, Fifth Assessment Report,
2014). Due to insufficient inventory data, the potential carbon footprint implications of these chemicals, over
the past decades, has not been considered in this assessment.

18



Table 2-6 Estimated GHG Emissions from Refrigerant Gas Losses at SFO

., ) FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016
Chiller Units
3 3
ChillerSize 33 3 5 5 3 6 6 3 6 6 3 6 6 3 6 6 3 6 6
(10° Tonnes)
Refrigerant Gas
in Storage (10> 88 88 8.6 - 17 21 8.6 17 21 8.6 17 21 8.6 17 21 8.6 17 21 8.6 17 21
Ibs)
ol ol el el el el ol el el ol el el ol el el ol el ol
RefrigerantGas ® ® -~ =z = = o o o il B B o T e ” 5 ® »  »
Type* ~ ~ A > X 3 s a s s X B a s s ] ] X R i S
> > > > > > > > > > > > > > > > > >
Total Gas Loss
Rate (Ibs/yr) 880 700 700 0 0 55 1,537
Packaged Air
Conditioning w w ) N = © = - =
Unit Make-up 3 @ <) P © g & © © © © © o w ©o o o § 5 § & g o o o
(Ibs/yr)
. el el el el e el el el el el e el el e el el e el
Refrigerant Gas » P oz & & P & &P o b AP S b K TP oS b K P oS & b
Type? ~ Nt s < s N £ % o BN R S 3 8 ¢ % 5 8 g 2 s 8 R % o
> N > > N > > n > > n > > n > > n >

SFO Fleet Vehicular Air Conditioning Units Make up (lbs/yr)

General Fleet 348 34.8 34.8 34.8 34.8 34.8 34.8
Shuttle Fleet 36.8 36.8 36.8 36.8 36.8 36.8 36.8
Total Loss
(R-22, Ibs/yr) ® 1,327 1,122 1,022 72 222 317 1,743
Total GHG
Emission 6,559 788 697 46 170 237 1,153
(Tonnes/Yr)

@ R-12=Dichlorodifluoromethane, R-134A = 1,1,1,2-Tetrafluoroethane, R-410A=Mixture of Difluromethane & Pentaflurethane, R-410C=Mixture of Difluromethane &
Pentaflurethane, 1,1,1,2 Tetrafluroethane, R-22=Chlorodifluoromethane

b Global Warming Potential (GWP) for R-12 = 10,900, for R-152A=120, for R-134a = 1,430, for R-22=1,810, for R-407C = 1,526, and for R-410A = 1,725 (Source: Local
Government Operations Protocol for the Quantification and Reporting of Greenhouse Gas Emissions Inventories, California Air Resources Board, et al., September 2008;
available at: http://www.epa.gov/climatechange/emissions/downloads/ghg_gwp.pdf)

¢ Chiller No. 2 was removed from service in 2011 and has not been replaced.
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2.2.5 Wastewater Treatment Process and Receiving Water Emissions

SFO owns and maintains both a Sanitary Wastewater Treatment Plant (SWTP) and an Industrial Wastewater Treatment Plant (IWTP). The SWTP
operates a biological-batch-reactor treatment process with a design capacity of 2.2 million gallons per day (mgd). The average daily
discharge from the SWTP has ranged from 0.44 mgd to 0.68 mgd between FY 2011 and FY 2016. The SWTP processes do not include
nitrification/de-nitrification treatment. The IWTP treats wastewater generated at the various vehicular and aircraft maintenance facilities and
the first flush of storm water runoff generated in the terminal and industrial areas of the Airport. The dry weather capacity of the IWTP is 1.2
mgd, and its average annual discharge was 0.47 mgd for FY 2016. The influent and effluent at the IWTP contains negligible concentrations of
nitrogen compounds and the plant is, therefore, not considered a source of GHG emissions.

Treated effluent from the two plants is discharged into San Francisco Bay through an offshore outfall operated by the North Bay System Unit.
The sludge generated at the sanitary treatment plant is treated by anaerobic digestion process and the treated and dewatered sludge is then
shipped to an offsite composting facility. Industrial plant sludge is filter pressed and air dried prior to shipping to a landfill disposal site.
Methane and hydrogen sulfide gases generated in the sludge digester are collected and flared at the treatment plant. GHG emissions from
treatment processes, the biogas flaring operations, and the receiving water where the effluent is discharged are summarized in Table 2-7 and
indicate total GHG emissions of 117 tonnes per year for FY 2016, which is consistent with previous years.

Table 2-7 Estimated GHG Emissions from SFO Wastewater Treatment Plants

Effluent Generation Rates GHG Emissions (tonnes, CO.e)?

Emission Sources FY FY FY FY FY  og0 FY FY FY FY FY FY
2012 2013 2014 2015 2016 2011 2012 2013 2014 2015 2016

SWTP Avg. Flow® (mgd)  0.44 0.63 0.61 0.68 0.67 0.61 0.58

SWTP Process, N>O Emission ¢

006 008 008 009 009 008 007 18 25 25 27 27 25 24
(tonnes/yr)
Discharged SWTP Effluent,
Avg. Ammonia Nitrogen (mg/L) 64 64 64 64 64 64 64
Receiving Water, N0 Emissions 16 o9 057 030 030 027 026 61 87 84 94 ) 84 80

(Tonnes/Yr)
Digester Gas Flaring Operations "

Methane (MMSCFD) 2.2 3.6 4.2 35 4.7 4.8 52 55 9.3 10.7 8.9 121 12.3 13.4

Total 85 121 120 130 131 121 117
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2 Emission calculations referenced from Local Government Operations Protocol for the Quantification & Reporting of Greenhouse Gas Emissions Inventories, v.1.1, May 2010.

® The 1990 flow rate and digester gas generation was interpolated from 2008-09 data, based on passenger travel from these years (29,939,835 in 1990 vs. 36,733,910 in FY
2009). Density values of 0.662 kg/m? & 1.842 kg/m? (20° C and atmospheric pressure), were used for CHs and CO. gases, respectively. Approximately 99% of the flared
methane gas was assumed to be converted to CO;and H»O (conversion factor of 44/14=2.75 used for oxidation of CHa to CO: in the flaring process

¢ Calculated by using formula No. 10-9 from the Local Government Operations Protocol for N,O emission from Wastewater Treatment Plant without nitrification/de-
nitrification and assuming a per capita sanitary wastewater generation rate of 25 gallons per day and a nitrous oxide generation of 3.2 grams per capita per day.

4 Methane gas constitutes 65% of the total gases generated by the digesters and the balance consists mainly of biogenic CO..
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2.3 Scope 3 GHG Emissions

Scope 3 GHG emissions are defined to include the various emissions from airlines, airline support
services, and concessionaires as well as governmental operations, such as the U.S. Post Service’s
vehicle fleet at SFO. A partial list of the emissions included under this Scope is as follows:

Natural gas consumption by activities of airlines, ground service operators, and
concessionaires, who procure gas through non-SFO accounts

Gasoline, diesel, and CNG consumption by tenant fleet vehicles

Jet fuel consumption for aircraft landing and takeoff (LTO) cycles

Jet fuel consumption for aircraft Auxiliary Power Units (APU)

Employee business travel and commuting

Solid waste disposal

Fugitive refrigerant gas release from tenant air conditioning and refrigeration systems

Additional fuel consumption via activity from:

(@]

o

Construction contractors working at SFO for Airport, airlines, and other tenants

Vehicular commute by employees of airlines, concessionaires, and airline support
services

U.S. Postal Service fleet vehicles

Trucks delivering supplies to tenants, concessionaires, airlines, and airline support
services

The Scope 3 carbon footprint was estimated at 1,061,933 tonnes for FY 2016, as compared to an
estimated 1,246,443 tonnes in 1990. The apparent increase in Scope 3 emissions is largely influenced

by growth in annual airline operations and passenger traffic. To address third-party GHG emissions,

SFO has invested in a variety of projects and initiatives over the past decade, which are aimed at
reducing the gross GHG emissions of the Airport’s operations. In FY 2016, the annual mitigation from

these projects was estimated at over 77,800 tonnes of GHGs. The specific projects that yielded these

mitigations are discussed further in Section 3 of this CAP document.

In general, it is noted that SFO’s Scope 3 data are provided at less granularity than data for Scopes 1 &
2, and are therefore encumbered with greater uncertainty. The access to third-party data is more
cumbersome to regularly collect, as compared to data for Scope 1 & 2 emissions, and SFO works each
year to improve the accuracy of Scope 3 estimates.

SFO recognizes that the Airport Commission-controlled GHG emissions represent a fraction of the
total GHG emissions generated by airlines and other public and private enterprises at the Airport. It is

a long-term goal of SFO to work with our industry partners to reduce these emissions and introduce

business practices and operational strategies that are transferable throughout the Airport community.
Table 2-8 provides details on the sources of these emissions, with data for the past three years (FY
2011 - 2013) excluded for brevity.
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Table 2-8 Scope 3 GHG Emissions at SFO

Activity Type

Commercial Passenger Aircraft LTO

Consumption/Quantity

1990

FY
2014

FY
2015

FY
2016

GHG Emission (Tonnes)

FY
2014

FY
2015

67.3 68.6 68.7 70.7 658,688 586,289 575,777 580,033
Cycle, Jet Fuel Use @ (10° Gallons)
Cargo Aelrcraft LT? Cyde' JetFuel 3.2 25 24 23 31,730 24,171 24,235 24,109
Use (10° Gallons)
AlrcraftGAuxmaryfower Unit, Jet Fuel 7.8 4.7 4.6 4.8 77,859 45,790 45,255 40,118
Use (10° Gallons)
Tenants Employeﬁe Comchte' Fuel 25 54 5.6 6.0 22,210 43,911 45,799 48,840
Consumption (10° GGE)
Tenant53 IndeperLdent Natural Gas N/A 279.9 2919 311.3 N/A 1,785 1,804 1,924
Use (10° Therms)
Grour?d Services qu,'“pmer;t' R 4.4 2.2 23 25 38,779 19,636 19,845 21,163
Gasoline Consumption (10° Gallons)
Ground Serwces Equment' Diesel N/A 3.9 4.0 4.3 N/A 39,182 39,599 42,229
Consumption (10° Gallons)®
Tenants Fl,eet Velgldes' Gazdme 0.6 0.3 0.3 0.3 5,641 2,709 2,738 2,920
Consumption (10° Gallons)
Tenants Fl,eet Velgldes' Diesel N/A 0.1 0.1 0.1 N/A 576 582 621
Consumption (10° Gallons)®
Tenants' Electric Consumption
133.8 161.9 159.6 158.9 8,845 - - -
(GWh)
SFO3 s Landfilled Solid Waste 6.0 5.1 53 54 2,059 1,751 1,818 1,855
(10° tons)
Terlants I;andﬂ”ed solid Waste 8.3 12.9 134 14.3 3,996 4,422 4,612 4918
(10° tons)
Fugitive Refrigerant Gases (lbs)? N/A 2002 2088 2227 N/A 130 135 144
Tenant&ancgssmn:ure Fgﬂ Use for 06 36 37 39 564 3129 3162 3337
Supply Deliveries (10° GGE)
MU|tIm0da,| Passeﬁnger -I;ravel' Fuel 31.6 153 15.9 17.0 278,459 144,196 150,439 160,426
Consumption (10° GGE)
Cargo & Us Mal,l De“vi‘ry/PICku?' 173.8 120.0 120.2 128.1 1,763 867 904 924
Fuel Consumption (10° Gallons)
Rental Car Fleet Fuel Consumption 123 125 130 127 107,243 110,427 113,247 112,832
(10° Gallons)
SFO Controlled Roads, Fuel
Consumption from 0.7 1.3 1.4 1.3 6,447 12,241 12,768 12,316
Vehicle Travel (10° GGE)
>FO Emplqyee Cc>3mmute, Fuel 210.8 326.4 3325 3314 1,961 2,713 2,774 2,859
Consumption (10° GGE)
SFO Employee Business Travel* - - - - 200 21 365 365
Total Scope 3 Emissions 1,246,443 1,044,136 1,045,859 1,061,933
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2 FY 2014 - FY 2016 values were estimated by calculating average LTO cycle jet fuel use for four classes of aircraft (wide-
body, narrow-body, cargo, and commuter jet), based on aircraft LTO data at SFO for one day each year (July 17, 2014; July
6,2015; August 16, 2016). These average LTO emission values were then extrapolated to aircraft landing data for the entire
Fiscal Year. Aircraft-specific LTO cycle jet fuel use was estimated from the IPCC document: www.ipcc-
nggip.iges.or.jp/public/gp/bgp/2_5_Aircraft.pdf. The 1990 flight data were obtained from: Landing Fee Reports, SFO
Master Plan EIR, and the Official Airline Guide Schedule Data.

b Aircraft APU fuel use for FY 2014 -2016 estimated by calculating average LTO cycle jet fuel use for wide body, narrow body,
and commuter classifications of jets at SFO, for one day each year (see above for dates), at all terminals. The average APU
fuel use for each class was extrapolated to the entire year. 1990 estimates were calculated on the basis of reported aircraft
types and the number of average-day flight operations (SFO Master Plan Final EIR, 1991) (source: Emissions Estimation
Technique Manual for Aggregated Emissions from Aircraft, Version 2.2. Environment Australia. March 2003.)

¢ Estimates based on 2013 SFO Tenant Commute survey.1990 estimates were extrapolated from 2008 by using the ratios of
total passengers for the respective years.

4 Estimates are based on 2013 SFO Tenant survey.

¢ Tenant fleet vehicle emissions were calculated on the basis of the survey data obtained by SFO Environmental Services staff
in 2013. FY 2012 data were extrapolated from FY 2008 survey data.

f Calculated FY 2008 data was extrapolated to 1990 and FY 2009- 2014 by SFO staff using the ratios of total passengers for
the respective years.

9 FY 2013 refrigerant emissions was reported in a survey conducted by SFO Environmental staff, and has served as the basis
for extrapolating to current losses and emissions.

h Based on data developed in 2016 from the Bay Area Ground Access Study and passenger travel data collected by SFO
Business and Finance. Estimates for 1990 and other reported years were developed by extrapolating the MTC data on the
basis of passenger counts for the respective years.

" Estimated by using the reported annual cargo and USPS Mail shipments at SFO for the respective years and assuming an
average roundtrip distance of 25 miles for cargo delivery / pickup in trucks holding 15 tonnes of cargo with a diesel fuel
consumption efficiency of 5.9 miles per gallon. The emissions for FY 2014-2016 were estimated by the ratio of annual
cargo tonnage to FY 2013.

J Estimated on the basis of the reported rental transaction for regular fleet, EPA rated 17+, and EPA 18 rated vehicles. An
estimated travel distance of 150 miles per transaction and vehicle fuel efficiencies of 20, 30 and 40 miles per gallon,
respectively were used.

k Estimated on the basis of incurred expenses for business Air Travel by SFO employees
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3.1 GHG Emission Reduction, Offset, & Mitigation (ROM) Measures

SFO has successfully implemented a variety of measures in recent years to reduce, offset, and mitigate
GHG emissions at local and regional levels. Actions that directly reduce the GHG emissions from SFO
controlled operations are generally referred to as emission reduction measures and include programs
to increase the fuel efficiency of fleet vehicles, reduce electricity and natural gas consumption, and
prevent the release of fugitive refrigerant gases. Emission offset measures are projects or investments
that reduce GHG emissions or extract the emissions that have already been discharged to the
atmosphere at the Airport or off-site. SFO considers CO, sequestration by Airport-maintained trees
and shrubs to serve as an offset that reduces our carbon footprint by a nominal amount. Emissions
mitigation measures are efforts that are intended to prevent emissions from a third-party source,
whose operation is not under the control of Airport Commission. Several emission mitigation
measures have been implemented at SFO to reduce the GHG emissions from sources that are not
directly related to SFO-controlled operations, such as: providing Preconditioned Air and 400 Hz power
to aircraft at gates, providing partial funding for the extension of Bay Area Rapid Transit (BART) to SFO,
constructing the AirTrain system to eliminate the need for rental car shuttle buses, and implementing
the Green Car Rental Incentive Program. Past examples of these ROM measures are discussed below.

3.1.1 GHG Emission Reduction Measures

Measures that have directly reduced the Scope 1 & 2 GHG emissions from day-to-day Airport
Commission-controlled operations include, but are not limited to the following:

e The supply of zero-carbon electricity by SFPUC to SFO has reduced the combined Scope 1&2
GHG emissions at SFO by 8,689 tonnes, relative to baseline 1990 emission levels.

e GHG emissions from the SFO Vehicle Fleet have declined by 3,330 tonnes from the 1990 level
due to improved fuel efficiency of the fleet vehicles and the use of renewable fuels.

e Emissions from the release of fugitive refrigerant gases from air conditioning systems at the
airport has been reduced by using more climate friendly refrigerant gases with lower GWP. In
FY 2016, the GHG emissions from fugitive refrigerant gases was 5,406 tonnes less than the
1990 baseline.

Thus, through initiatives that include the use of zero carbon electricity, renewable fuels, and lower-
GWP refrigerant gases, SFO has reduced the Commission-controlled GHG emissions by over 17,425
tonnes per year.

Going forward, SFO has identified a variety of projects to further reduce that Airport’s Scope 1 GHG
Emissions. These future projects and initiatives include:

e Extension of the Airtrain to a new long term parking garage, which will reduce the need for
SFO shuttle buses, downsizing the shuttle bus fleet from 30 buses to six. This project will
reduce CNG fuel consumption by an estimated 500,000 GGE, resulting in a GHG emissions
reduction of 3,300 tonnes per year (3,117 tonnes of these emissions are currently considered
to be “biogenic” and are not currently included in the Scope 1 emissions).

o Inaddition to the Airtrain extension, SFO intends to replace the CNG and renewable diesel
buses with electric buses, thereby eliminating GHG emissions associated with the
operation of the remaining SFO shuttle bus fleet.

e SFO will explore the use of renewable diesel for stationary generators, which would further
reduce the Scope 1 GHG emissions by 130 tonnes per year.

e A comprehensive program to limit the release of fugitive refrigerant gases from SFO’s air
conditioning system will be implemented. These emissions currently account for 5% of SFO’s
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Scope 1 footprint and could be greatly reduced with a concerted emphasis towards air
conditioning system maintenance. SFO will also explore the use of next-generation
refrigerants, which carry considerably lower GWP.

These potential GHG emission reduction measures are discussed further in Subsection 3.3.

3.1.2 GHG Emission Offset Measures

Over the past two decades, SFO has developed approximately 50 acres of landscaping around the
Airport, which contains over 2,000 regularly-maintained trees and shrubs of different species, as
shown in Table 3-1. Each tree sequesters CO; in its biomass over the life span of the tree. The U.S.
Forest Service has developed a Carbon Sequestration Model for estimating the annual rate of carbon
sequestration for various tree species, and SFO has used this model to develop a rough estimate for
the annual sequestration rate. It has been estimated that 121 tonnes of CO, are sequestered each year
from an inventory of 2,020 trees. As a result of this activity, SFO’s combined Scope 1 & 2 carbon
footprint is offset by 121 tonnes, which is roughly equivalent to the annual GHG emissions from the
Airport’s wastewater treatment plant.

In the past, SFO has considered the lifecycle emission saving associated with the source-separated
recyclable materials as a carbon offset, but this activity has been listed under the mitigation category
in this report as SFO has transitioned to the standardized GRI GHG accounting protocol. Going
forward, SFO intends to pursue new carbon offset strategies, as a means of meeting Airport’s carbon
neutrality goal, and complying with the requirements of the City’s 81-08 Ordinance.

Table 3-1 Estimated Annual Carbon Sequestration by Landscaping Tree Species Planted at SFO

C02 COZ
. Number . . Number .
Tree Species Sequestration, Tree Species Sequestration,
Planted Planted
(tonnes/year) (tonnes/year)
Sequoia 694 73.88 Cypress 22 1.63
Podocarpus (conifer) 458 297 Vine Maple 20 0.11
Cercis Tendentis 253 2.79 Eucalyptus 16 5.49
Polar 76 9.05 Incense Cedar 15 0.76
Sycamore 66 433 Miscellaneous 162 9.19
species
Arbutus 55 2.52 Total 2,020 120.7
Alder 54 332
Prunus 42 1.14 " Center for Urban Forest Research, Tree Carbon
Calculator, Developed by the Center for Urban
Buckeye 30 0.37 Forest Research, Pacific Southwest Research Station,
. US Forest Service, in partnership with the California
Olive 30 138 Department of Forestry and fire Protection, 2009
Melaleuca 27 1.77

SFO will continue to seek opportunities to develop new projects that would yield additional emissions
offsets, and the subject is discussed further in Subsection 3.3.
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3.1.3 Voluntary GHG Emission Mitigation Measures

SFO has invested in several significant, and voluntary, GHG emission mitigation measures over the
past two decades, which include:

Installation of preconditioned air supply (PC Air) and 400 Hz power supply equipment at all
terminal gates. These facilities have mainly eliminated the need for the use of Auxiliary Power
Units (APUs) aboard the aircraft while the aircraft is deplaning and enplaning passengers. In FY
2016, the PC Air system mitigated APU-produced GHG emissions at SFO by an estimated 65,279
tonnes. The magnitude of this mitigation measure has increased over the past several years as
PC Air and 400 Hz power units have been installed at nearly all Terminal gates at SFO.

SFO contributed 200 million dollars for the BART extension from Colma to SFO and Millbrae,
accounting for 9.1% of the total project cost. In FY 2016, BART ridership to SFO resulted in an
estimated reduction of 89.3 million miles of travel by airline passengers, based on monthly
passenger data supplied by BART, which mitigated SFO’s Scope 3 GHG emissions by 2,693
tonnes, based on the SFO investment share and travel data.

In 2003, SFO completed the construction of AirTrain system which has eliminated the need for
the use of shuttle buses by all on-Airport Rental Car Agencies. In FY 2016, the AirTrain system
mitigated SFO’s GHG emissions by 2,528 tonnes.

SFO recycles or composts approximately 57% of all solid waste handled by the Airport,
which yielded an estimated GHG emission mitigation of 7,328 tonnes in FY 2016.

More detailed data on implemented GHG emission mitigation measures is provided in Table 3-2.
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Table 3-2 Summary of Implemented GHG Emission Mitigation and Offset Measures at
SFO

Avoided Resource Use GHG Emission Mitigation or Offset

Mitigation Measure (Tonnes)

FY 2014 FY 2015 FY 2016 FY 2014 FY 2015 FY 2016
GHG Emission Mitigation Measures

PC Air and 400 Hz Power Supply
Installation at International and 4,686,237 6,642,167 6,709,255 -45,595 -64,626 -65,279
Domestic Terminals (GGE)?

Solid Waste Recycling (Tons)® 4,894 5,745 10,924 -5,373 -6,489 -7,328
SFOE :E'?fxi’;i'i"oi T;tégFagi(Z”Gf;[ 286,817 299,065 298,247 -2,551 -2,590 -2,693
AirTrain Facility (GGE)? 223,754 233,440 248,931 -2,198 -2,370 -2,528

Total GHG Emission Mitigation -55,717 -76,075 -77,828

Tree Planting (# of Trees)® 2,020 2,020 2,020 -121 -121 -121

2 Volume of jet fuel saved by providing PC Air and 400 Hz power supply to aircraft . APU jet fuel usage was calculated
for each reporting period on the basis of actual SFO flight operations during a representative 24-hour period in the
peak travel month which was then extrapolated to the entire year by using an adjustment factor of 0.82 for
converting the peak month-average day passenger traffic to annual-average day passenger traffic. The duration of
APU use for each flight on the Design Day was calculated on the basis of reported turn- around-times (TAT) for these
flights. In general, for all flights with a TAT less than 30 minutes no preconditioned air usage was assumed. For
flights with TATs between 60 and 120 minutes it was assumed that PC Air and ground power was used for all but 30
minutes of the TAT. For flights with TATs exceeding two hours it was estimated that the PC Air and ground power
would be used for a total of 90 minutes. The figures for PC Air usage were estimated from the results of a survey of
international and domestic carriers at SFO. APU fuel usein 1990 was calculated on the basis of the reported aircraft
types, the number of average-day flight operations (Master Plan Program Final Environmental Impact Report, May
1992), and the published APU fuel use levels for the respective aircraft types (source: Emissions Estimation Technique
Manual for Aggregated Emissions from Aircraft, Version 2.2. Environment Australia. March 2003.)

b GHG Emissions savings from recycling and composting was estimated by using the US EPA WARM Model

¢ Gallons of gasoline saved by passengers using BART service to SFO. An estimated one-way average travel distance of
19 miles per BART passenger was used based on 2006 Metropolitan Transportation Commission Survey of SFO and
Oakland Airport passengers. The average vehicle fuel efficiency was assumed at 23.9 mpg per US EPA, and a BART
per passenger per mile fuel use at 12% of the passenger vehicle per mile was obtained from BART staff. The share of
SFO was estimated at 9.1% of the total GHG emission mitigation. (See BART tab in Master Spreadsheet)

4 Gallons of diesel fuel saved by eliminating the need for 800,000 miles of travel by Car Rental Agency shuttle buses in
2007-08. Avoided miles for subsequent years were estimated on the basis of the ratio of total SFO passengers for the
respective years to FY 2008. A fuel efficiency of 4.5 mpg was assumed for the shuttle buses. (See Airtrain Mit tab in
Master CAP Spreadsheet)

¢ Theimpact of carbon sequestration by 2,020 trees planted throughout the Airport as a part of the SFO landscaping
program (see Table 3 of Reference Data tab in Master CAP Spreadsheet).
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3.1.4 Aircraft APU Use Policy

Over the course of a year, APU operation at the gates can consume a considerable quantity of jet fuel
and generate significant levels of localized air pollutants, including GHGs. SFO regulation 11.4 (B)
requires the use of PC Air and 400 Hz power as described below:

“Operators are encouraged to use ground power and air sources whenever practicable. APU's may
be used when aircraft are being towed.

(1) At domestic terminals, the use of APU's is prohibited between the hours of 2200 - 0600 except 30
minutes prior to departure, when passengers are aboard, or it is needed to test other aircraft
equipment.

(2) At the International Terminal, the following procedures apply:

(a) Aircraft scheduled to be at a gate in Boarding Areas A and G for more than 45 minutes
between the hours of 0700 — 2200, are required to use 400Hz ground power and pre-conditioned
air, where available. APU's are not authorized without prior permission from Airport Operations,
during the use of ground power and pre-conditioned air until 30 minutes prior to push-back.

(b) All aircraft scheduled to be at a gate between 2200 - 0700 hours are required to use 400Hz
ground power and pre-conditioned air, where available, regardless of the duration at the gate.
APU's are not authorized without prior permission from Airport Operations, during the use of
ground power and pre-conditioned air until 30 minutes prior to push-back.”

As noted above, SFO has placed considerable emphasis on measures intended to reduce the use of
APU’s at terminal gates, as well as at hardstand in other areas of the airport.

3.1.5 Transit & Commuting Policies

Since 1993 SFO has maintained a Transit First Policy, to promote transit alternatives in lieu of driving
for SFO employees and passengers, as well as for employees of airlines, airline support services, and
concessionaires. Under this program, periodic employee surveys are carried out to assess the travel
modes used by SFO employees and develop appropriate measures to encourage the use of different
transit options by a greater number of employees.

The GHG emissions from all commute modes used by 2,034 City employees at SFO (including Police,
Fire Department and City Attorney’s employees) were estimated at 2,859 tonnes in FY 2016, as
summarized in Table 3-3. Estimates for GHG emissions from various modes of commute by SFO
employees were developed on the basis of information obtained from 2013 and 2016 employee
commute surveys.

Several incentive programs are currently offered to SFO employees to encourage the use of commute
alternatives, including a substantial BART fare discount, transit/vanpool credits for Commission
employees (and some tenant employees), and pre-tax payroll deduction for remaining transit
expenses. Measures taken by SFO for reducing the GHG emissions from employee commute activities
include, but are not limited to the following:

1. Airport Commission Transit Incentive Program. Airport Commission employees are credited
$200 per month when they relinquish their free parking privileges at SFO. Currently, 174
Commission employees are enrolled in this program and resulted in an annual Scope 3 GHG
emission reduction of about 600 tons.

2. Elimination of BART Airport Surcharge for Employees. In July 2013, at Airport request, BART
eliminated the Airport surcharge for badged employees, including most tenant employees.
Employees must obtain a BART Discount Card to qualify. This initiative has tripled the number of
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Airport Commission and tenant employees commuting on BART since the Airport fare surcharge
was waived for these groups on July 1, 2013.

3. Airline Employee BART Discount. Airline employees currently have a separate discount program
that provides a 25% reduction in fare to and from BART's SFO station.

4. City Transit Incentive Program and Tenant Commuter Benefit Regulation. Airport
Commission employees can purchase up to $255 per month in transit or vanpool value on a
pre-tax basis through the City’s payroll deduction program. Most tenants are required to offer a
similar program, or can directly pay their employees’ transit or vanpool expenses up to the value
of a Municipal Railway Fast Pass with BART access.

5. Emergency Ride Home Program. The City’s Emergency Ride Home Program is administered by
the Department of the Environment. In any emergency, this program provides City employees
with four free rides home per year, if they regularly carpool, vanpool, bicycle, walk, or use public
transit in their commute.

6. Traffic Control Measures. An ongoing priority of Airport staff is to relieve traffic congestion and
expedite ground transportation on the Airport roadways. High-capacity commercial ground
transportation is assigned to less congested curb areas where feasible.

7. Compressed Work Week Program (CWWP). Certain SFO employees may choose to work a
compressed schedule of 80 hours over 9 days in each two-week period (9/80 option) or 40 hours
in four days per week (4/40 option). In FY 2016, the 9/80 CWWP applied to 43 fulltime workers and
the 4/40 CWWP applied to 104 workers. Employee participation in the CWWP saved an estimated
34 tonnes in GHG emissions from commuting.

Table 3-3 FY 2016 Annual GHG Emissions from Commute Travel by SFO Employees

Employees : Fuel CO:GHG  N:OGHG  CH.GHG  1otal GHG
Commute o Miles . .. o .. Emissions
Mode (% of Travelled® Consumption Emission Emission Emission D

Total)? (GGE) (Tonnes/Yr) (Tonnes/Yr) (Tonnes/Yr)
CO2e/yr)

Drive Alone® 72.0 6,594,553 281,699 2,481 84.23 4.46 2,570
ﬁ;:::Llw 84 257,065 10,982 97 3.28 0.17 100
Bart/Caltrain® 12.7 1,163,206 49,689 53 14.86 0.79 68
Bicycle 0.0 0 0 0 0 0 0
g\i"r:t‘:lr;f 08 68,693 15,265 155 0 0 155
Other Modes 6.1
Total 100.0 8,083,518 357,635 2,786 102.37 5.43 2,893
cwwp
Emission & 70 112,536 -4,808 34
Mileage
Reduction?
::;'::::Gn 7,970,982 352,827 2,859

2 Percentage of employees is estimated based on the results from the 2013 and 2016 SFO Employee Commute surveys

b Based on a total employee count of 2,034, an average roundtrip commute distance of 19 miles, and 237 work days per year
¢ Based on a fuel efficiency of 23.41 miles per gallon, and a GHG emission of 19.42 Ibs. per gallon of gasoline

4 Based on an assumed number of 3 passengers per car pool

¢ Based on the BART emission factor equivalent to 12 percent of the personal auto emission rate
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f Based on an average fuel efficiency of 4.5 miles per gallon of diesel fuel and a GHG emission of 22.37 Ibs. per gallon of
diesel

9 Based on the participation of 40 employees in the 9/80 Compressed Work Week Program (CWWP) and
98 employees in the 4/40 CWWP in FY 2015 and using an Airport-wide average GHG emission reduction
of 13.23 Ibs. per employee per avoided commute day

To assess the impacts of passenger commuting activity, SFO used a 2016 Bay Area ground access
study to estimate GHG emissions from travel to and from the airport. These results indicate that air
passengers travelled over 350 million miles to and from SFO in 2016, not counting rental car
operations. Travel by personal vehicles continues to dominate passenger modes of transport to the
Airport, although travel by BART and TNCs has increased considerably in recent years. Table 3-4
summarizes the estimated travel activity by passengers to and from SFO.

Table 3-4 Summary of Air Passenger Travel Modes at SFO in 2016

Mode of Travel Al GHG

Miles Traveled Miles Traveled Total % of Emission

to SFO from SFO Mileage Passengers (Tons/Yr)

Private Vehicles® 147,919,226 148,878,809 296,798,035 34 116,338
Rental Cars? See Table 2-7, Scope 3 Summary 13 112,832
BART" 7,174,274 14,441,631 21,615,905 11 1,017
Taxic 4,699,349 4,729,834 9,429,183 10 8,124
Limousine® 4,704,182 4,734,699 9,438,881 7 8,133
TNC 1,579,305 1,589,551 3,168,856 6 1,344
Shared-Ride Van® 3,673,624 3,697,455 7,371,079 6 8,796
Scheduled Airport Busf 641,037 645,196 1,286,233 5 4,003
Otherf 1,282,074 1,290,391 2,572,465 8 12,672
Total 171,673,072 180,007,566 351,680,637 100 273,259

2 Average fuel efficiency of 23.41 miles per gallon and a GHG emission factor of 20.23 Ibs per gallon of gasoline
b Based on the estimated BART GHG emission rate at 12 percent of personal vehicle travel.

<Average fuel efficiency of 10.65 miles per gallon and a GHG emission factor of 20.23 |bs per gallon of gasoline
4 Average fuel efficiency of 21.64 miles per GGE and a GHG emission factor of 20.23 Ibs per GGE

¢ Average fuel efficiency of 7.69 miles per GGE and a GHG emission factor of 20.23 Ibs per GGE

f Average fuel efficiency of 3.26 miles per gallon and a GHG emission factor of 22.37 Ibs per gallon of diesel fuel

3.1.6 Solid Waste Management

Solid waste is generated at Airport operated facilities, aboard incoming aircraft, and by various Airport
tenants. SFO provides solid waste collection and disposal services in the public areas of all terminals
and provides various waste compactors for use by concessionaires and most airlines. Separate
containers are provided for passengers, tenants and SFO staff to deposit recyclable materials, such as
cardboard, paper, glass, aluminum, plastic bottles and compostable materials. These materials are
collected by SFO’s solid waste contractor, South San Francisco Scavenger Company (SSFSC), and the
compostable and recyclable materials are processed at dedicated facilities.

Various solid waste disposal practices result in the generation of greenhouse gases, particularly from
the landfilling of organic matter. Thus, SFO intends to reduce the use of non-recyclable materials at
the Airport and ensure that recyclable materials are not inadvertently landfilled. Since 2008, SFO has
undertaken a comprehensive waste reduction program including resource conservation, source
separation, and composting, which has resulted in a gradual increase in the Airport’s recycling and
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landfill diversion rate. SFO is currently initiating the development of a Zero Solid Waste Management
Plan, which will be completed in 2017. This management plan will optimize on-site handing and
sorting of waste in order to ensure that all recyclable and compostable materials from the Airport are
handled properly. Solid waste generation data and the estimated GHG emissions associated with solid
waste disposal & recycling operations for 1990 and FY 2014 - 2016 are shown in Table 3-5. The
corresponding quarterly data for FY 2016 are shown in Table 3-6.

Table 3-5 Estimated GHG Emissions from Solid Waste Disposal & Recycling Operations

Solid Waste Generation (Tons) GHG Emission (Tonnes, COze)

Activity Type

FY FY FY
d
1990 2014 2015 2016 1990 FY2014 FY2015 FY2016

Landfilled Solid Waste 2

Refuse 6,000 5,104 5,299 5,407 2,059 1,751 1,818 1,855

Recycled and Composted Material °

Recycling 0 1,509 1,781 2,044 0 -4196 -5,111 -5,619
Composting n/a 3,385 3,964 4,917 0 -1,177 -1,378 -1,709
Recycling Subtotal n/a 4,894 5,745 6,960 0 -5,373 -6,489 -7,328
Net Totals 6,000 9,918 11,044 12,367 2,059 -3,622 -4,671 -5,473

2GHG emissions from landfilled solid waste and emission offsets from recycling were estimated using the U.S. EPA’s Waste
Reduction Model (WARM) (http://www.epa.gov/climatechange/wycd/waste/calculators/Warm_home.html).

Table 3-6 Quarterly Summary of Solid Waste Generation by Recycling, Composting, and

Landfilled Categories
Solid Waste Generation (Tons) FY 2016
Material " v » o Total (tons)
1**Quarter 2"“Quarter 3" Quarter 4" Quarter
Cardboard ® 262 255 255 299 1,071
Wood/Green-Waste ® 45 36 45 140 266
Aluminum, Glass, Plastic ® 142 138 135 154 569
Mixed Paper? 32 34 35 36 137
Food Waste & Compostables ® 1,134 1,232 1,236 1,315 4,917
Wastewater Treatment Sludge © 86 3 6 0 95
Refuse ® 1,506 1,451 1,138 1,217 5,312
Total 3,207 3,149 2,850 3,161 12,367

2 Sorted on-site and recycled, data derived from SSFSC Quarterly Reports
b Sorted on-site and transported to an off-site composting facility, data derived from SSFSC Quarterly Reports
¢ Reported by SFO Wastewater Treatment Plant operators
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In addition to the City's Zero Waste goals, the Green Building Chapter of the San Francisco
Environment Code also requires recycling a minimum of 75% of non-hazardous construction and
demolition (C&D) waste generated at City construction projects. SFO complies with this requirement
by recycling over 90% of the waste generated at Airport’s construction and demolition projects, while
requiring all major renovations and construction projects to be LEED® v4 Gold Certified by U.S. Green
Building Council (USGBC). The USGBC’s LEED® Certification process similarly encourages contractors to
recycle and/or salvage at least 50% of non-hazardous construction and demolition debris. Although
SFO is diligent in the recycling of C&D waste, the quantities generated in a given year are dependent
upon construction activity and thus, are highly variable. For this reason, SFO does not currently
include C&D data in the SFO CAP analysis in its reporting of waste generated or diverted.

3.2 SFO’s Projected Carbon Footprint

Ordinance No. 81-08 requires a reduction in GHG emissions to 25% below 1990 emission levels by
2017 and 40% below 1990 emission levels by 2025. Although SFO has already reduced the Airport’s
Scope 1&2 GHG emissions to 33% below 1990 levels, and is intent on achieving carbon neutrality for
Commission-controlled operations by 2021, it is necessary to establish baseline estimates for SFO's
expected carbon footprint in 2017 and 2025 to define the expected compliance requirements in
future years.

3.2.1 Projected Scope 1 GHG Emissions at SFO

Historically, GHG emission projections from various sources at the Airport were developed by
assuming a direct correlation between passenger traffic levels and source activity rates. Increased
passenger loads may increase the load on the central air conditioning system during the summer
months, coinciding with the peak passenger traffic period at the Airport. These trends are particularly
evident for solid waste disposal. Other impacted operations could include LTO frequency, PC Air and
400 Hz power supply or APU usage, and taxi/TNC traffic to-and-from the Airport. However, the Airport
has also invested in GHG reduction, mitigation, and offset measures over the past years, to limit the
impact of the increased passenger traffic levels. As shown in Figure 3-1, Scope 1 GHG emissions have
trended down, while passenger traffic level has steadily risen. Thus, for forecasting GHG emissions in
future years, SFO considers both passenger growth and planned or programmed projects that may
impact GHG emission sources at the Airport. Subsections 3.2.2 and 3.2.3 provide data on projected
passenger traffic and GHG emissions.
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Figure 3-1 Passenger Traffic and Gross GHG Emission Trends at SFO
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3.2.2 Projected Passenger Traffic Levels

Passenger traffic growth scenarios for SFO have been analyzed by the Planning Division and
consolidated projections for the number of enplaned passengers have been developed based on FAA
and SFO Finance Department’s growth estimates. The results of these projections are summarized in
Table 3-7 and indicate passenger traffic growth of 5% in 2017 and 25% in 2025, compared to FY 2016
traffic levels.

Table 3-7 Projected Passenger Enplanements at SFO

Growth Scenario FY 2016 2017 2025
Enplaned Passengers 25,621,510 26,985,000 32,032,000
% Growth from 2016 5% 25%

3.2.3 Projected Gross GHG Emissions

An upper and lower bound projection for GHG emissions at SFO are shown in Table 3-8, to account for
uncertainty in future operations and passenger traffic. These projections do not include the impact of
any future reduction and offset measures. Upper bound projections are based on the assumption that
in the future GHG emissions would increase in proportion to the rate of growth in the number of
enplaned passengers. However, as shown in Figure 3-1, past data indicate that GHG emissions have
actually decreased at SFO as passenger levels have risen. Therefore, a lower bound projection was
developed by assuming an increase in GHG emissions at 50% of the rate of increase in passenger
traffic at SFO.
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Table 3-8 Projected 2017 and 2025 Scope 1 & 2 Gross GHG Emission Levels at SFO

Growth Scenario FY 2016 2017

Scope 1 & 2 GHG Emissions (CO2e, 21377
Tonnes)

Projected GHG Emissions, Upper Bound - 22,515 26,726

Projected GHG Emissions, Lower Bound - 21,946 24,052
Ordinance 81-01 Emission Reduction 25% below 40% below
Goal 1990 level 1990 level
Scope 1 & 2 GHG Emissions Limit under
Ord. 81-08 - 23,845 19,076
Range of Estimated Emission Reductions i None 4,976 - 7,650

Required to Meet Ord. 81-08 Mandates

3.3 Measuring Progress & Initiating Action

To reach carbon neutrality for Commission-controlled operations, it is critical for SFO to continuously
evaluate the contributions of each major source category within the Airport’s carbon footprint.
Likewise, to reduce the overall burden of GHG emissions from SFO operations, it is necessary to
develop more precise methods for evaluating emissions from third-party sources, such that impactful
Scope 3 interventions may be identified. The following sub-sections further describe the impacts of
each major Scope 1 GHG source category and provide recommendations for future efforts to achieve
emissions reductions. The impact of additional mitigation measures in reducing the Scope 3 emissions
are also assessed.

3.3.1 Natural Gas Consumption

Natural gas consumption has been responsible for the major share of annual GHG emissions from SFO
Commission-controlled operations, on a consistent basis. This correlation has been evident since FY
2009, when the initial SFO departmental Climate Action Plan (CAP) was published, providing details
on SFO's GHG emission inventory. In the past fiscal year, natural gas consumption represented 88% of
SFQO'’s carbon footprint, with 90% of these emissions attributed to operation of the Airport’s central
heating & cooling plant.

Although SFO has recently embarked on an aggressive and technologically innovative 5-year Capital
Improvement Plan, no single project has been programmed to directly address the Airport’s heavy
reliance on natural gas as an energy source for the heating and cooling of the Terminal spaces. The
Terminal 1 (T1) redevelopment project represents the most likely to impact Central Plant operations,
though it is currently being designed to be “heat recovery-ready” to enable the Terminal’s integration
into the new district plant once operationalized. All future capital projects will be similarly
programmed. Smaller projects are expressly required to avoid the use of natural gas for hot water
generation and HVAC purposes, as required by the City’s new SF Environment Code, Green Building
Chapter 7.

To date, there have been no systematic studies completed to determine the degree to which SFO'’s
annual natural gas consumption could be reduced through conservation measures, or automation
and optimization of the existing central plant system, mainly due to the lack of commercially available
automation/optimization platforms. However, it is emphasized that a critical gap exists between the
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set points of the central plant boilers and chillers and the control of all downstream HVAC equipment
and hot water distribution points. While the space heating equipment may be automated and
optimized with building-automation system technology, the existing four hot water boilers are still
manually controlled, and boiler operation is controlled, solely, on the decision-making process of the
plant operators. Thus, optimization and enhancement of Terminal HVAC systems, alone, would not
ensure that the boilers would be operated and managed with similar precision. The Central Plant is
also an aging facility that may need to be reconstructed or moved entirely to avoid future flood risks
associated with sea level rise. Any significant investments in the current Central Plant must, therefore,
be considered carefully.

The only immediate solution to address the carbon footprint of the Central Plant operations (and
achieve carbon neutrality), is to purchase annual carbon offsets on the open market until suitable,
carbon-neutral heating technologies can be installed to serve the Airport terminals. The cost of carbon
credits are discussed in following sections of this report. This also necessitates the commissioning of a
study to delineate the suitable carbon-neutral heating technologies, such as electric boilers and heat
recovery chillers that would be available to replicate the operational capacity of the existing Central
Plant.

In summary, the key climate action recommendations related to natural gas consumption at SFO are
as follows:

1. Developing a purchasing plan to procure voluntary, certified carbon offsets to account for
emissions from Central Plant boilers, before the 2021 deadline for achieving the carbon neutrality
goal at SFO.

2. Evaluating suitable carbon neutral heating alternatives for the terminals.

3. Incorporating the use of electric boilers and heat recovery chillers in the HVAC system for all new
and renovated buildings.

3.3.2 Fleet Fuel Consumption

Taken together, the use of renewable diesel and landfill-derived CNG has allowed for nearly 4,600
tonnes of CO, to be deducted from the SFO carbon footprint in FY 2016. However, there remains 1,400
tonnes of GHG emissions from SFO fleet gasoline fuel consumption that must either be eliminated or
offset. These emissions are largely generated by gasoline-powered fleet vehicles (consuming over
180,000 gallons/year), including 140 light-duty passenger cars, SUVs, and vans. Currently, the SFO fleet
contains no dedicated electric vehicles and relatively few hybrid electric vehicles, though this is
anticipated to be required under the next-generation San Francisco Healthy Air and Clean
Transportation Ordinance (HACTO), which is currently under development. While SFO's fleet of CNG
and gasoline-powered passenger cars and SUVs average 19 - 20 miles per gallon, the light trucks and
utility vans in the Airport fleet continue to only yield an average of 7 - 10 miles per gallon. Given the
duty cycles of these vehicles and their primary driving activities on the Airport campus, and within the
local Bay Area, SFO should closely examine the suitability of available electric cars, SUVs, and utility
vehicles for future fleet replacement, together with needed charging infrastructure. SFO will also
consider evaluating opportunities to collaboratively pilot emerging fuel-cell vehicle and equipment
technology, given plans for building a local hydrogen-fueling station, and the State’s continued
emphasis on developing capacity for hydrogen fuel cell vehicles.

Also, SFO should avoid developing an over-reliance on the emissions reductions offered through the
use of renewable fuels as a means for managing GHG emissions from the light duty vehicle and
shuttle bus fleets. At some point in the future the exemption of CO, emissions from the combustion of
fuels from biogenic feedstock may be revoked or altered as climate change policy continues to evolve.
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The viability of supplying landfill derived natural gas over the longer time horizon might, also, be
questionable.

The following initiatives are under consideration for reducing GHG emissions from SFO fleet fuel use:

1. Exploring opportunities for replacing light-duty vehicles in the fleet with electric vehicles, where
electric alternatives are available. A 5-year fleet replacement schedule should be maintained and
incorporated into the annual SFO CAP Program.

2. lIdentifying partnership opportunities to assist in research and development for hydrogen fuel cell
fleet vehicles and related equipment.

3. Finalizing SFO’s plan for the integration of electric buses into the shuttle bus fleet and
transitioning the CNG fueled buses for use during emergency events or peak traffic periods.

4. Assessing the feasibility of renewable diesel fuel use in stationary generators.

3.3.3 Fugitive Refrigerant Gases

In FY 2016, a single incident, in which r-134a gas was vented to the atmosphere over a period of hours,
accounted for over 5% of SFO’s annual GHG emissions. Such uncontrolled releases of fugitive
refrigerant gases from aging chiller equipment have accounted for an increasing proportion of SFO’s
Scope 1 carbon footprint in recent years. Hydrofluorocarbon (HFC) Refrigerant gases have a
significantly higher global warming potential (GWP) than CO, (3 — 4 orders of magnitude higher), and
the international climate change community has recently put more emphasis on requiring further
regulation of HFC gases. HFCs were originally deployed as a substitute for hydrochlorofluorocarbon
(HCFC) gases, which acted as ozone-depleting substances when released to the atmosphere. SFO’s
stock of refrigerant gases contains both HFCs and HCFCs, which are continuing to be phased over a
decades-long schedule, under the existing Montreal Protocol.

With average annual and seasonal temperatures rising in many regions of the world, refrigerant gas
use is projected to increase significantly, and impending amendments to the Montreal Protocol are
expected to require the phase out of HFC production, starting in 2019. Moving forward, the use of
next-generation refrigerant gases (with relatively low GWP), will be emphasized. Increased regulation
of HFC production may also inflate the purchase price for the remaining stock, as production is
ramped down.

At SFO, the impact of fugitive refrigerant gas releases are challenging to forecast, as they result from
unintended leaks and spills that occur during operation and servicing of the Airport’s many air
conditioning systems. Thus, SFO’s refrigerant gases and air conditioning systems require a
precautionary management approach, with emphasis on preventative maintenance of aging
equipment. SFO employs a variety of HFC refrigerants, and at least one HCFC (r-22), for use in the
Airport’s chillers and package air conditioning systems. However, it appears that no comprehensive
inventory of these assets or stocks of refrigerant gas has been maintained by the Airport. The potential
negative climate impacts of accidental release of these refrigerant gases need to be emphasized at all
levels at SFO.
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The following steps are currently underway or are planned to control the stockpile of refrigerant gases
at SFO:

1. The SFO Mechanical Maintenance group has been tasked with developing a comprehensive
catalog of air conditioning assets and refrigerant gases that are in use or in storage on the SFO
campus. This catalog is expected to be in the form of an electronic database that will be regularly
updated and would be accessible to all SFO stakeholders. A refrigerant gas tracking system is also
planned to be developed to support this database, with monthly evaluations of gas stock and
preparation of incident summary reports to satisfy internal SFO environmental compliance.

2. Astudy needs to be undertaken to evaluate potential cost, benefit, and risk of transitioning to
next-generation low-GWP refrigerant gases for chillers and package air conditioning units.

3.3.4 Wastewater Treatment Process Emissions

Process emissions from SFO's wastewater treatment plant (WWTP) account for a small fraction of the
total GHG emissions from Airport-controlled operations, and average approximately 130 tonnes per
year. Thus, GHG emissions from the WWTP represent the smallest source category, within SFO's
carbon footprint, and interventions to directly curb these emissions are unlikely to prove cost effective
or feasible.

SFO, however, will continue to track the WWTP processes that generate GHG emissions and assess
methods to minimize the generation of GHGs in these processes. It should also be noted that the SFO
maintained trees on the Airport campus capture CO, at levels that are roughly equivalent to emissions
from the WWTP. In essence, one could consider SFO’s landscaping and tree maintenance as an offset
for the WWTP.

3.3.5 GHG Emissions Offsets

Historically, SFO has avoided the purchase of carbon credits or offsets, as a means of compensating for
the Commission-controlled carbon footprint. Instead, SFO has focused on investing in projects or
initiatives that yield more direct reductions in emissions from SFO operations. None of SFO's projects
have sought to qualify for certified carbon offsets, although SFO does claim a nominal offset for the
trees that are maintained by the Landscaping staff, as noted earlier in this CAP document.

In the past, SFO has also claimed un-verified offsets for GHG emissions that were avoided through
composting and recycling activities. In 2015, the Airport applied to the ACI Airport Carbon
Accreditation program, which necessitated the transition to a carbon accounting framework that
aligns with the Global Reporting Initiative (GRI). As a consequence, the organizational boundaries
used to delineate emission sources have shifted slightly, and GHG emissions from landfilled waste are
now considered under Scope 3. The estimated GHG emissions that are avoided as a result of
composting or recycling are now considered to be mitigations, as opposed to offsets. SFO is barred
from claiming carbon offsets for dedicated recycling and composting programs due to the mandatory
recycling and composting requirements enforced by the State of California (AB 1826) and City and
County of San Francisco (Ordinance 100-09).

As noted in the discussion of natural gas use at SFO, the purchase of carbon credits on the open
market represent the most direct avenue towards significant reductions in the current carbon
footprint. In all likelihood, it represents the most feasible means towards achieving the status of
carbon neutrality for the Airport Commission’s operations by 2021. Certified carbon offsets are
available through a variety of vendors (e.g. - Terrapass) and current costs generally range from $12.50
- $25.00 per metric ton, depending on the source of the credits. With no additional reductions or
additions to SFO'’s annual carbon footprint, the cost to achieve carbon neutrality via the purchase of
offsets on the open market is estimated to range between $270,000 and $540,000 per year.
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3.3.6 GHG Emission Mitigation Measures

Historically, SFO has relied on survey data to estimate Scope 3 emissions for the CAP. This data has
been collected periodically through surveys conducted by environmental staff.. The build-out of SFO’s
Scope 3 emissions inventory represents a long-term process that necessitates focused work each year
to foster climate action partnerships with the airlines, concessionaires and other tenants at the Airport.

Although it is estimated that in FY 2016 SFO mitigated over 77,000 tonnes of GHG emissions from
third-party operations, SFO’s Scope 3 Emissions remain nearly 50 times greater than the combined
Scope 1 & 2 emissions. Thus, in addition to the goal of carbon neutrality for Airport Commission
Controlled Operations, SFO also aims to develop a quantifiable goal for reductions in Scope 3 GHG
Emissions, to effectively reduce the Airport’s gross carbon footprint. This process would involve close
collaboration with Airport tenants, to assess the means for reducing emissions from the respective
sources over a mutually agreeable schedule. While there are many approaches to quantifying and
reducing Scope 3 emissions, the following initiatives should be prioritized and supported in 2017:

e Landfill Emissions Reductions: An estimated 1,855 tonnes of GHG emissions were generated by
landfilled SFO solid waste in FY 2016. While this is a small fraction of the overall Scope 3, it is
closely linked to SFO’s Zero Waste goal and the intent to divert all materials to dedicated compost
and recycling facilities.

e Nearly all gates at SFO currently provide service for PC Air and 400 Hz power (with the exception
of a few gates at Boarding Area C). While SFO estimates the GHG emissions reductions that result
from reduced aircraft APU operation, metering these systems to determine compliance with the
Airport’s restrictions on APU use at gates could improve compliance with such requirements. The
metering data could also be used to further refine estimates of PC Air and 400 Hz power use.
Enhanced compliance and use of these services would reduce GHG emission from APU operation,
which is estimated at over 40,000 tonnes per year.

e SFO utilizes an in-house spreadsheet to estimate the annual GHG emissions from aircraft landing
and takeoff cycles at the Airport, extrapolating from data for a single day of operation. To more
accurately estimate these emissions, SFO has procured a license for the FAA's AEDT software,
which allows for more comprehensive analysis of GHG emissions for LTO-related activities
(including GSE emissions). SFO plans to transition towards the use of AEDT for developing Scope 3
emissions from LTO operations. While there are few avenues for SFO to reduce emissions from LTO
cycles, an enhanced database for these emissions may be useful for the promotion of renewable
jet fuel initiatives, investment, and policy.

e SFO'’s GSE Modernization Program is aimed at the reduction of criteria air pollutant emissions from
GSE operations and improving worker safety on the AOA. GHG emissions related to this activity is
estimated at 60,000 tonnes per year, based on fuel-use survey data collected in 2013. While the
FAA AEDT software will provide a generalized estimate of GSE emissions, per aircraft LTO, SFO
could obtain more accurate data for use in estimating GHG emissions by securing annual fuel
consumption data from GSE owners at the Airport.

e Vehicular traffic around SFO continues to increase, with growth in passenger travel. SFO is in need
of a more refined estimate for vehicular activity on Airport roads. This data is used for evaluating
both GHG and other air pollutants emissions.

e In the past, SFO has partnered with rental car companies to subsidize the rental of more fuel
efficient rental cars. This program has been discontinued in recent years. However, the rental of
fuel efficient cars remains relatively high and SFO continues to collect regular rental car summary
data. Rental cars accounted for 112,000 tonnes of GHG emissions in FY 2016. With the market
penetration of electric vehicles the feasibility of a program to promote the use of electric vehicles
in rental car fleets at the airport deserves further consideration.
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Climate Action Plan Staff Contact

The name, address, and phone number of SFO’s Climate Action Plan staff contact is as follows:

Houshang Esmaili, Dr. Eng., P.E.
Environmental Policy Director

San Francisco International Airport
P.O. Box 8097

San Francisco, CA 94128
650-821-3632
houshang.esmaili@flysfo.com
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APPENDIX A
City of San Francisco’s Environment Code
Chapter 9 Greenhouse Gas Emission’s Targets and Departmental Action Plan
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City of San Francisco Environmental Code

Sec. 900 Findings and Purpose

Sec. 901. Definitions

Sec.902 Greenhouse Gas Emissions Limit

Sec.903 Greenhouse Gas Emissions Reduction Plan

Sec. 904 Mandatory Annual Greenhouse Gas Emissions Reporting
Sec. 905 Enforcement

Sec. 906 Market-Based Compliance Mechanisms

Sec. 907 Local Energy Generation

Sec.908 Miscellaneous

SEC. 900 FINDINGS AND PURPOSE
The Board of Supervisors finds that:

(@) In 2002, the Board of Supervisors adopted Resolution 158-02 that called for the City to develop
plans to reduce its greenhouse gas emissions to 20 percent below 1990 levels by the year 2012.

(b) In 2004, the Department of the Environment and the San Francisco Public Utilities Commission
issued "The Climate Action Plan For San Francisco," which included an accounting of greenhouse gas
emissions associated with City activities, an accounting of greenhouse gas emissions within the City
and County of San Francisco but not associated with City operations, and emission reduction
recommendations for transportation, energy efficiency, renewable energy and solid waste
management sectors.

(c) City Departments, under the leadership of the Department of the Environment and on their own
initiative, are engaged in various undertakings to implement the recommendations in "The Climate
Action Plan," and are making steady progress in certain areas toward the 2012 goal.

(d) In 2005, Governor Schwarzenegger issued Executive Order S-3-05 which established Statewide
greenhouse gas emissions reduction targets for California as follows: by 2010, reduce greenhouse gas
emissions to 2000 levels; by 2020, reduce greenhouse gas emissions to 1990 levels, and by 2050
reduce greenhouse gas emissions to 80 percent below 1990 levels.

(e) In 2006, California enacted AB 32, the California Global Warming Solutions Act of 2006. (CA Health
and Safety Code Section 38.500 et seq.) which requires the California Air Resources Board to
determine the statewide greenhouse gas emissions level in 1990, set that 1990 level as the statewide
greenhouse gas emissions level to be achieved by 2020, and to adopt and implement statewide plans,
protocols, rules and regulations to achieve and exceed the 2020 goals.

(f) It is the intent of the Mayor and the Board of Supervisors to protect the health and welfare in a
manner that compliments state and federal efforts to improve air quality by exercising a leadership
role in mandating local actions to reduce global warming, and, in particular, to call upon City
departments and the private sector to integrate emission reduction measures into their standard
operating procedures in order that the City meets and exceeds the greenhouse gases emissions

established in this Ordinance.
(Added by Ord. 81-08, File No. 071294, App. 5/13/2008)
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SEC. 901 DEFINITIONS

(a) "CARB" means the California Air Resources Board.
(b) "Carbon Dioxide Equivalent” means the amount of carbon dioxide by weight that would produce
the same global warming impact as a given weight of another greenhouse gas, based on the best

available science, as determined by the Department of the Environment.

(c) "Climate Action Plan" means "The Climate Action Plan For San Francisco" issued in 2004 by the
Department of the Environment and the San Francisco Public Utilities Commission.

(d) "GHG emission reduction measure" means programs, measures, standards, and alternative
compliance mechanisms authorized pursuant to Section 903, applicable to sources or categories of
sources that are designed to reduce emissions of greenhouse gases.

(e) "GHG", Greenhouse gas" or "greenhouse gases" means and includes all of the following gases:
carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur
hexafluoride.

(f) "San Francisco Greenhouse Gas Emissions limit" means the combined level of greenhouse gas
emissions, expressed in tonnes of carbon dioxide equivalents, from all sources within the geographic
limit of the City and County of San Francisco, whether or not such source is subject to regulation by
local law.

(g) "SFPUC" mean the San Francisco Public Utilities Commission.

(Added by Ord. 81-08, File No. 071294, App. 5/13/2008)
SEC. 902 GREENHOUSE GAS EMISSIONS LIMIT

(a) The following San Francisco greenhouse gas emissions limits are hereby established:

(i) By 2008, determine 1990 City greenhouse gas emissions as provided in Section 902(c) below;
(i) By 2017, reduce greenhouse gas emissions by 25 percent below 1990 levels;

(iiif) By 2025, reduce greenhouse gas emissions by 40 percent below 1990 levels; and

(iv) By 2050, reduce greenhouse gas emissions to 80 percent below 1990 levels. These targets shall
remain in effect unless otherwise amended or repealed.

(b) All City departments shall consider the effect of all decisions and activities within their jurisdiction
on greenhouse gas emissions and undertake their responsibilities to the end that the City achieves the
greenhouse gas emissions limits set forth in this Ordinance.

(c) No later than January 1, 2009, the Commission on the Environment, shall, after one or more public
hearings, determine what the greenhouse gas emissions level within the City and County of San
Francisco for City and private enterprise activities was in 1990. Such determination shall be the
baseline level for determining the greenhouse gas emission limits to be achieved in 2017 and 2050,
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under subsection (a), above. In determining the 1990 level, the Department of the Environment shall
take into consideration the inventory identified in the Climate Action Plan, the methodology adopted
by the State Air Board under AB 32, and the best available scientific, technological, and economic
information and shall make reasonable efforts, where appropriate, to promote consistency between
its methodology and the methodology used by other international, federal and state greenhouse gas
emission measurement and reporting programs.

(d) The Department of the Environment is urged to promulgate interim greenhouse gas emissions
goals to facilitate the City's achievement of the 2017 and 2050 greenhouse gas emissions limits set
forth in Subsection (a), above, provided, however, that such interim goals shall be for purposes of
measuring the City's progress toward achieving the targets set forth in subsection (a), above and shall
not be independently binding.

(e) The Department of the Environment shall, where appropriate and to the maximum extent feasible,
work with other local, State And federal governmental agencies, including but not limited to the
CARB, and non-profit entities to develop uniform standards and protocols for measuring, verifying and
reporting on greenhouse gas emissions.

(Added by Ord. 81-08, File No. 071294, App. 5/13/2008)
SEC. 903 GREENHOUSE GAS EMISSIONS REDUCTION PLAN

(a) Consistent with its Charter duty regularly to produce an assessment of San Francisco's
environmental condition, the Department of the Environment shall coordinate all departmental action
plans, reports of actions taken, and their effectiveness in achieving the greenhouse gas emissions
limits provided herein.

(b) The Department of the Environment, in cooperation with the SFPUC, shall manage the City's
monitoring and reporting obligations imposed, from time to time, by Federal or State law, including
but not limited to requirements imposed by the CARB under AB32.

(c) On or before January 30, 2009, all City departments shall assess GHG emissions associated with
their activities and submit, in a format specified by the Department of the Environment, a written
action plan that identifies and makes recommendations on GHG emission reduction measures
applicable to

(i) operations of the department and other City greenhouse gas emission sources within its
jurisdiction, and

(ii) private sector greenhouse gas emission sources regulated by the department. Such Plan shall
identify the potential costs of identified measures and the estimated potential benefits of elements in
the plan for reducing greenhouse gases, and may also identify other economic and non-economic
impacts to the City's economy and environment

(d) In addition to the requirement set forth in subsection (d), above, the following requirements apply
to the following City departments:

(i) The San Francisco Planning Department shall:
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(A) Review the City's General Plan, including but not limited to the environmental protection, air
quality, urban design and transportation elements, for consistency with this Ordinance and, as
appropriate, urge the Planning Commission to recommend to the Board of Supervisors amendments
to the General Plan to add the greenhouse gas emissions limits in this Ordinance and policies to
achieve those targets;

(B) Include consideration of a project's impact on the San Francisco greenhouse gas emissions limits in
this Ordinance as part of its review under the California Environmental Quality Act (CEQA); and

(C) In consultation with the Executive Director of the Municipal Transportation Agency, Department of
Public Health, San Francisco County Transportation Authority, the Department of the Environment
and other affected City departments, review City transit, pedestrian, bicycle, parking, and
transportation demand management programs and requirements within their jurisdiction and, as
appropriate, recommend legislation to the Board of Supervisors that will enhance the City's "transit
first" policy, encourage a shift to sustainable transportation modes for trips to, from, and within the
City, and reduce transportation-related emissions to achieve City greenhouse gas emissions targets

set forth in this Ordinance.

(ii) The San Francisco Department of Building Inspection shall review and, as appropriate, recommend
to the Board of Supervisors amendments to the Building Code or other local laws (A) to improve
energy efficiency in new construction and in repairs and alterations to existing buildings, (B) to
optimize energy efficiency of HVAC, lighting, and other building systems, and (C) to mandate
retrofitting of buildings at time of sale.

(iiif) The Department of Public Works shall:

(A) Review maintenance and construction standards, programs and requirements within its
jurisdiction and, as appropriate, develop orders, regulations, or amendments to the Department's
Standard Plans and Specifications to address the policies of this Ordinance and/or recommend
legislation to the Board of Supervisors, including amendments to the Public Works Code or other City
codes or ordinances, to achieve the greenhouse gas emissions limits set forth in this Ordinance; and

(B) in consultation with the SFPUC and other affected City Departments, review, and as appropriate
recommend changes to street and other public lighting standards to enhance energy efficiency and
thereby reduce City greenhouse gas emissions.

(iv) The City Administrator shall:

(A) review, in consultation with the SFPUC, the energy efficiency of City buildings and city occupied
leaseholds, and, as necessary, recommend cost effective steps to increase their efficiency, and

(B) in collaboration with the Department of the Environment and other affected City departments,
review, and, as appropriate, recommend amendments to City procurement laws and practices,
including but not limited to Chapter 2 of this Code (Environmentally Preferable Purchasing
Ordinance), to include the impact of City procurement decisions on greenhouse gas emissions.

(Added by Ord. 81-08, File No. 071294, App. 5/13/2008)
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SEC. 904 MANDATORY ANNUAL GREENHOUSE GAS EMISSIONS REPORTING

(a) Beginning at the close of fiscal year 2008-2009, no later than 90 days after the close of each fiscal
year, all City departments shall submit, in a format specified by the Department of the Environment, a
written update of the plans, status of any recommendation required by Section 903, and the GHG
emission reductions from actions taken to the Department of the Environment. Such updates shall, to
the extent feasible, provide information to enable the Department of the Environment to calculate the
City's progress toward meeting the greenhouse gas emissions limits set forth in this Ordinance.

(b) Beginning in January 2010, and annually thereafter, and based on the written reports required in
Section 904(a) and such other reliable data as the Department of the Environment shall compile, the
Department of the Environment shall report to the Board of Supervisors on the City's progress toward
achieving the San Francisco greenhouse gas emissions limits of this Ordinance. Such annual report
shall be consistent with the methodology established by the Department of the Environment under
Section 903(c), except that the Department of the Environment may revise such methodology to
conform to recognized protocols.

(Added by Ord. 81-08, File No. 071294, App. 5/13/2008)
SEC. 905 ENFORCEMENT

The Department of the Environment shall report any non-compliance with the reporting requirements
of this Ordinance to the Mayor and the Board of Supervisors.

(Added by Ord. 81-08, File No. 071294, App. 5/13/2008)

SEC. 906 MARKET-BASED COMPLIANCE MECHANISMS

(a) The Department of the Environment, utilizing the expertise of relevant City Departments and
Agencies, shall research and, as appropriate, recommend legislation to the Board of Supervisors,
concerning whether and how to develop or utilize available market-based compliance mechanisms,
such as greenhouse gas emissions exchanges, banking, credits, and other similar transactions
governed by rules and protocols established by the City, CARB or other recognized governmental or
non-profit entity as credit toward City greenhouse gas emission reductions.

(b) The Department of the Environment shall provide technical assistance, and coordinate City
applications for, any approved market-based mechanisms that the City intends to use in furtherance

of achieving the San Francisco greenhouse gas emissions limit.

(Added by Ord. 81-08, File No. 071294, App. 5/13/2008)
SEC. 907 LOCAL ENERGY GENERATION

The Board of Supervisors urges the SFPUC to develop and to implement an energy action plan that
includes at least the following:

(@) In coordination with the Department of the Environment, develop a plan to achieve the goal of San
Francisco becoming fossil fuel free by 2030;
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(b) In coordination with the Department of the Environment, setting annual goals for generating
electricity locally through renewable generation; and

(c) Integrating the greenhouse gas emissions targets and policies of this Ordinance into the Sewer
Master Plan.

(Added by Ord. 81-08, File No. 071294, App. 5/13/2008)
SEC. 908 MISCELLANEOUS

(a) Severability. If any section, subsection, sentence, clause, or phrase of this Ordinance is for any
reason held to be invalid or unconstitutional by a decision of any court of competent jurisdiction, such
decision shall not affect the validity of the remaining portions of the Ordinance. The Board of
Supervisors hereby declares that it would have passed this Ordinance and each and every section,
subsection, sentence, clause, or phrase not declared invalid or unconstitutional without regard to
whether any portion of this Ordinance would be subsequently declared invalid or unconstitutional.

(b) No Conflict With Federal Or State Law. Nothing in this Ordinance shall be interpreted or applied
so as to create any requirement, power or duty in conflict with any Federal or State law. Any and all
greenhouse gas reduction activities adopted and implemented under this Ordinance are intended to
be complementary and non-duplicative of measures required or to be adopted by any State or Federal
agency under State or Federal law. Nothing in this Ordinance shall relieve any person, entity, including
any City Department or City Official of compliance with other applicable Federal, State, or local laws or
regulations, including Federal or State air and water quality requirements, and other requirements for
protecting public health or the environment.

(c) Undertaking For The General Welfare. In undertaking the implementation of this Ordinance, the
City is assuming an undertaking only to promote the general welfare. It is not assuming, nor is it
imposing on its officer and employees, an obligation for breach of which it is liable in money damages
to any person who claims that such breach proximately caused injury.

(Added by Ord. 81-08, File No. 071294, App. 5/13/2008)
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APPENDIX B
Climate Action Plan Master Spreadsheet
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To request a copy of the Master Spreadsheet file for this report,
please contact houshang.esmaili@flysfo.com.
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