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MEMORANDUM SAN LUIS OBISPO

DATE: March 1, 2019
To: Alyssa Helper, Project Manager
FROM: Amy Fischer, Principal

Cara Carlucci, Planner

SUBJECT: Air Quality and Greenhouse Gas Analysis — San Jose Public Storage Project

INTRODUCTION

This Air Quality and Greenhouse Gas Analysis Memorandum for the proposed San Jose Public
Storage Project (Project) in the City of San Jose (City) has been prepared using methods and
assumptions recommended in the Bay Area Air Quality Management District’s (BAAQMD) California
Environmental Quality Act (CEQA) Guidelines.' This analysis includes an assessment of criteria
pollutant emissions, an assessment of carbon monoxide (CO) hot-spot impacts, and an assessment
of the Project’s greenhouse gas (GHG) emissions.

PROJECT DESCRIPTION

The Project site is located at 231 West Capitol Expressway and 3911 Snell Avenue in the southern
portion of the City of San Jose, located in northern Santa Clara County (County). As shown in
Figure 1, regional access to the Project site is provided by State Route 87 (SR-87) and State Route 82
(SR-82, Monterey Highway). SR-87 travels north-south and is approximately 1.0 mile west of the
Project site. SR-82 generally travels east-west and is approximately 0.3 mile east of the Project site.

The Project site currently consists of 16 one-story self-storage buildings, totaling 133,701 square
feet (sf), operated by Public Storage, as well as on-site parking areas. In addition, the Project site
includes two rental offices within two of the existing self-storage buildings (Buildings A and GG) that
consist of a total of 1,500 sf and 1,040 sf, respectively. The existing rental offices are open Monday
through Friday from 9:30 a.m. to 6:00 p.m., and Saturday and Sunday from 9:30 a.m. to 5:00 p.m.
Storage spaces are accessible from 6:00 a.m. to 9:00 p.m., 7 days per week. In addition, in its
existing setting, the Project site includes a caretaker apartment, which houses an on-site employee
who provides management and maintenance services on the property.

' Bay Area Air Quality Management District (BAAQMD). 2017. CEQA Air Quality Guidelines. May.
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231 West Capitol Expressway Public Storage
Regional Project Location
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The proposed Project would include the demolition of existing self-storage uses on the site and the
construction of new self-storage uses in their place. In addition, the caretaker apartment would be
demolished as part of the Project, and no replacement apartment would be constructed in its place.
The proposed Project would consolidate eight existing one-story self-storage buildings on the site
into two four-story buildings. As shown in Table 1, below, the Project square footage of the two
proposed buildings would total 359,232 sf in new construction (a net increase in 293,694 sf of
building area on the site). Following completion of the proposed Project, the total square footage on
the site would be 427,395 sf.

Table 1: Project Square Footage

Project Specifics Building Area (sf)
Pre-Project Existing Square Footage 133,701
Phase |
To be Demolished 34,457
To Remain 99,244
To be Constructed 179,616
Total Phase | Square Footage 278,860
Phase Il
To be Demolished 31,081
To Remain 247,779
To be Constructed 179,616
Net Increase 293,694
Total Project Square Footage 427,395

sf = square foot/square feet

Refer to Table 2, below, for a breakdown of existing and proposed buildings on the Project site. The
Project’s conceptual site plan in shown in Figure 2.

Construction of the proposed Project is anticipated to occur over the course of 24 months.
Construction would occur in two 12-month phases. The first phase would occur on the west
property, and the second phase would occur on the east property. Phase | construction is estimated
to begin in April 2020 and would be operational in April 2021. Phase Il construction is estimated to
begin in October 2022 and would be operational in October 2023. Construction of Phase | would
include the demolition of 34,457 sf of existing buildings and would require the import of
approximately 500 cubic yards (cy) of soil. In addition, construction of Phase Il would include the
demolition of 31,081 sf of existing buildings and would require the import of approximately 575 cy
of soil.

Approximately 20 to 30 workers would be on the Project site on a typical day during Project
construction. Construction would take place between the hours of 7:00 a.m. and 5:00 p.m., Monday
through Friday, and between 8:00 a.m. and 5:00 p.m. on Saturdays. Contractors would utilize
carpooling to the maximum extent possible during the construction phase of the Project. Hauling/
deliveries to and from the construction site would amount to approximately two to six trips per day,
between the hours of 7:00 a.m. and 5:00 p.m.
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Table 2: Existing and Proposed Buildings on the Project Site

Building Area
Buildings (square footage) Phase | Status Phase Il Status
Existing Buildings
West Property
A 6,449 To be Demolished -
B 5,417 To Remain To Remain
C 17,478 To Remain To Remain
D 9,827 To be Demolished -
E 8,212 To be Demolished -
F 7,034 To be Demolished -
G 4,521 To Remain To Remain
H 3,618 To Remain To Remain
| 3,809 To Remain To Remain
J 2,910 To Remain To Remain
East Property
AA 27,885 To be Modified (see AA-1 and AA-2) To Remain
BB 7,721 To Remain To be Demolished
cC 5,909 To Remain To be Demolished
DD 4,989 To Remain To be Demolished
EE 2,796 To Remain To be Demolished
GG 15,126 To Remain To be Modified (see Modified GG)
Proposed New/Modified Buildings
West Property
1 179,616 To be Constructed To Remain
2 179,616 - To be Constructed
East Property
AA-1 12,312 To be Modified To Remain
AA-2 12,638 To be Modified To Remain
Modified GG 5,460 - To be Modified

Source: Compiled by LSA (2019).

During Phase | of the Project, four of the existing buildings (Buildings A, D, E, and F) on the west
property would be demolished and replaced with a new four-story storage facility (Building 1)
totaling 179,616 sf, which would include a rental office. Approximately 0.62 acre of pavement would
be laid during Phase | of construction.

The rental office would allow customers to inquire about rental spaces, pay rent, or purchase
packing supplies. Similar to existing operations, the rental office hours would be Monday through
Friday from 8:00 a.m. to 8:00 p.m., and Saturday and Sunday from 8:00 a.m. to 7:00 p.m. Customers
would access their storage spaces through a secured lobby using an individual customer access
code. The storage spaces would be accessible from 6:00 a.m. to 9:00 p.m., 7 days per week.

During Phase | of construction, the Project would also demolish the northwestern most portion of
Building AA to create two separate buildings (Buildings AA-1 and AA-2) and to provide access
between the two properties. Buildings AA-1 and AA-2 would total 12,312 sf and 12,638 sf,
respectively.
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Buildings B, C, G, H, I, and J would remain in place and customer access would continue to be
provided at the exterior of the buildings.

During Phase Il of the Project, four buildings (Buildings BB, CC, DD, and EE) would be demolished and
replaced with a new four-story storage facility (Building 2) totaling 179,616 sf. Approximately
0.70 acre of pavement would be laid during Phase Il of construction.

In addition, similar to Building 1, customers would access Building 2 and their storage spaces
through a secured lobby using individual customer access codes. The storage spaces would be
accessible from 6:00 a.m. to 9:00 p.m., 7 days per week.

Phase Il would include the partial demolition of Building GG, resulting in a total square footage of
5,460 sf. Following completion of Phase Il, customer access to Building GG would continue to be
provided at the building exterior.

ENVIRONMENTAL SETTING
Air Quality Background

Both State and federal governments have established health-based Ambient Air Quality Standards
(AAQS) for six criteria air poIIutants:2 carbon monoxide (CO), ozone (O3), nitrogen dioxide (NO,),
sulfur dioxide (SO,), lead (Pb), and suspended particulate matter (PM). In addition, the State has set
standards for sulfates, hydrogen sulfide, vinyl chloride, and visibility-reducing particles. These
standards are designed to protect the health and welfare of the populace with a reasonable margin
of safety. Two criteria pollutants, O; and NO,, are considered regional pollutants because they (or
their precursors) affect air quality on a regional scale. Pollutants such as CO, SO,, and Pb are
considered local pollutants that tend to accumulate in the air locally.

The primary pollutants of concern in the Project area are O;, CO, and PM. Significance thresholds
established by an air quality district are used to manage total regional and local emissions within an
air basin based on the air basin’s attainment status for criteria pollutants. These emission thresholds
were established for individual development projects that would contribute to regional and local
emissions and could adversely affect or delay the San Francisco Bay Area Air Basin’s projected
attainment target goals for nonattainment criteria pollutants.

Because of the conservative nature of the significance thresholds, and the basin-wide context of
individual development project emissions, there is no direct correlation between a single project
and localized air quality-related health effects. One individual project that generates emissions
exceeding a threshold does not necessarily result in adverse health effects for residents in the
Project vicinity. This condition is especially true when the criteria pollutants exceeding thresholds
are those with regional effects, such as ozone precursors like nitrogen oxides (NOy) and reactive
organic gases (ROG).

2 Criteria pollutants are defined as those pollutants for which the Federal and State governments have

established ambient air quality standards, or criteria, for outdoor concentrations in order to protect public
health.
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Occupants of facilities such as schools, day care centers, parks and playgrounds, hospitals, and
nursing and convalescent homes are considered to be more sensitive than the general public to air
pollutants because these population groups have increased susceptibility to respiratory disease.
Persons engaged in strenuous work or exercise also have increased sensitivity to poor air quality.
Residential areas are considered more sensitive to air quality conditions, compared to commercial
and industrial areas, because people generally spend longer periods of time at their residences, with
greater associated exposure to ambient air quality conditions. Recreational uses are also considered
sensitive compared to commercial and industrial uses due to greater exposure to ambient air quality
conditions associated with exercise. The closest sensitive receptors to the Project site include the
mobile home park located adjacent to the northern boundary of the site and a condominium
complex located adjacent to the western boundary of the site.

In addition to the criteria pollutants discussed above, toxic air contaminants (TACs) are another group
of pollutants of concern. Some examples of TACs include: benzene, butadiene, formaldehyde, and
hydrogen sulfide. Potential human health effects of TACs include birth defects, neurological damage,
cancer, and death. There are hundreds of different types of TACs with varying degrees of toxicity.
Individual TACs vary greatly in the health risks they present; at a given level of exposure, one TAC
may pose a hazard that is many times greater than another.

TACs do not have ambient air quality standards, but are regulated by the United States
Environmental Protection Agency (USEPA) and the California Air Resources Board (CARB). In 1998,
CARB identified particulate matter from diesel-fueled engines as a toxic air contaminant. CARB has
completed a risk management process that identified potential cancer risks for a range of activities
and land uses that are characterized by use of diesel-fueled engines.® High volume freeways,
stationary diesel engines, and facilities attracting heavy and constant diesel vehicle traffic
(distribution centers, truck stops, etc.) were identified as posing the highest risk to adjacent
receptors. Other facilities associated with increased risk include warehouse distribution centers,
large retail or industrial facilities, high volume transit centers, and schools with a high volume of bus
traffic. Health risks from TACs are a function of both concentration and duration of exposure.

The BAAQMD regulates TACs using a risk-based approach. This approach uses a health risk
assessment to determine what sources and pollutants to control as well as the degree of control. A
health risk assessment is an analysis in which human health exposure to toxic substances is
estimated, and considered together with information regarding the toxic potency of the substances,
in order to provide a quantitative estimate of health risks.* As part of ongoing efforts to identify and
assess potential health risks to the public, the BAAQMD has collected and compiled air toxics
emissions data from industrial and commercial sources of air pollution throughout the Bay Area.

California Air Resources Board (CARB). 2000. Fact Sheet — California’s Plan to Reduce Diesel Particulate
Matter Emissions. Website: www.arb.ca.gov/diesel/factsheets/rrpfactsheet.pdf (accessed February 2019).
October.

In general, a health risk assessment is required if the BAAQMD concludes that projected emissions of a
specific air toxic compound from a proposed new or modified source suggests a potential public health
risk. Such an assessment generally evaluates chronic, long-term effects, including the increased risk of
cancer as a result of exposure to one or more TACs.
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Monitoring data and emissions inventories of TACs help the BAAQMD determine health risks to Bay
Area residents.

Ambient monitoring concentrations of TACs indicate that pollutants emitted primarily from motor
vehicles (1,3-butadiene and benzene) account for slightly over 50 percent of the average calculated
cancer risk from ambient air in the Bay Area.’ According to the BAAQMD, ambient benzene levels
declined dramatically in 1996 with the advent of Phase 2 reformulated gasoline. Due to this
reduction, the calculated average cancer risk based on monitoring results has been reduced to 143
in 1,000,000; however, this risk does not include the risk resulting from exposure to diesel
particulate matter or other compounds not monitored.

Unlike TACs emitted from industrial and other stationary sources noted above, most diesel
particulate matter is emitted from mobile sources — primarily “off-road” sources such as
construction and mining equipment, agricultural equipment, and truck-mounted refrigeration units,
as well as trucks and buses traveling on freeways and local roadways. Agricultural and mining
equipment is not commonly used in urban parts of the Bay Area, while construction equipment
typically operates for a limited time at various locations. As a result, the readily identifiable locations
where diesel particulate matter is emitted in the Bay Area include high-traffic roadways and other
areas with substantial truck traffic.

Although not specifically monitored, recent studies indicate that exposure to diesel particulate
matter may contribute significantly to a cancer risk (a risk of approximately 500 to 700 in 1,000,000)
that is greater than all other measured TACs combined.® The CARB Diesel Risk Reduction Plan is
intended to substantially reduce diesel particulate matter emissions and associated health risks
through introduction of ultra-low-sulfur diesel fuel — a step already implemented — and cleaner-
burning diesel engines. The technology for reducing diesel particulate matter emissions from heavy-
duty trucks is well established, and both State and federal agencies are moving aggressively to
regulate engines and emission control systems to reduce and remediate diesel emissions. CARB
anticipates that by 2020, average Statewide diesel particulate matter concentrations will decrease
by 85 percent from levels in 2000 with full implementation of the Diesel Risk Reduction Plan,
meaning that the Statewide health risk from diesel particulate matter is expected to decrease from
540 cancer cases in 1,000,000 to 21.5 cancer cases in 1,000,000. It is likely that the Bay Area cancer
risks from diesel particulate matter will decrease by a similar factor by 2020.

Existing Climate and Air Quality
The following provides a discussion of the local and regional air quality and climate in the San Jose
area.

Regional and Local Air Quality

The City of San Jose is located in the southern part of the San Francisco Bay Area Air Basin, a large
shallow air basin ringed by hills that taper into a number of sheltered valleys around the perimeter.

> BAAQMD. 2015. Toxic Air Contaminant Control Program Annual Report, Volume 1. May. Website:

www.baagmd.gov/research-and-data/air-toxics/annual-report (accessed February 2019).
6 .
Ibid.
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Two primary atmospheric outlets exist. One is through the strait known as the Golden Gate, a direct
outlet to the Pacific Ocean. The second extends to the northeast, along the west delta region of the
Sacramento and San Joaquin Rivers.

The City of San Jose is within the jurisdiction of the BAAQMD, which regulates air quality in the San
Francisco Bay Area. Air quality conditions in the San Francisco Bay Area have improved significantly
since the BAAQMD was created in 1955. Ambient concentrations of air pollutants and the number of
days during which the region exceeds air quality standards have fallen dramatically. The San
Francisco Bay Area attainment status is shown in Table 3, below. Neither State nor national ambient
air quality standards of these chemicals have been violated in recent decades: nitrogen dioxide,
sulfur dioxide, sulfates, lead, hydrogen sulfide, and vinyl chloride. Those exceedances of air quality
standards that do occur primarily happen during meteorological conditions conducive to high
pollution levels, such as cold, windless nights or hot, sunny summer afternoons.

Ozone levels, measured by peak concentrations and the number of days over the State 1-hour
standard, have declined substantially as a result of aggressive programs by the BAAQMD and other
regional, State, and federal agencies. The reduction of peak concentrations represents progress in
improving public health; however, the Bay Area still exceeds the State standard for 1-hour ozone as
well as the State and federal 8-hour standards. Levels of PM;, have exceeded State standards two of
the last three years, and the area is considered a nonattainment area for this pollutant relative to
the State standards. The San Francisco Bay Area is an unclassified area for the federal PMy,
standard.

No exceedances of the State or federal CO standards have been recorded at any of the region’s
monitoring stations since 1991. The San Francisco Bay Area is currently considered a maintenance
area for State and federal CO standards.

Local Climate and Air Quality

The City of San Jose is located within Santa Clara County. In Santa Clara County, during the summer,
mostly clear skies result in warm daytime temperatures and cool nights. Winter temperatures are
mild, except for very cool but generally frost-less mornings. Further inland where the moderating
effect of the bay is not as strong, temperature extremes are greater. Wind patterns are influenced
by local terrain, with a northwesterly sea breeze typically developing during the daytime. Winds are
usually stronger in the spring and summer. Rainfall amounts are modest, ranging from 13 inches in
the lowlands to 20 inches in the hills.

Most of Santa Clara County is well south of the cooler waters of the San Francisco Bay and far from
the cooler marine air, which usually reaches across San Mateo County in summer. Ozone frequently
forms on hot summer days when the prevailing seasonal northerly winds carry ozone precursors
southward across the County, causing health standards to be exceeded. Santa Clara County
experiences many exceedances of the PM, s standard each winter. This is due to its high population

3/1/19 «\\vcorp12\projects\PUB1705.2 Public Storage San Jose\Air Quality\PRODUCTS\AQ GHG Memo.docx» 9



LSA

Table 3: San Francisco Bay Area Air Basin Attainment Status

National Standards °

Averaging California Standards °
Time Concentration Attainment Status Concentration © Attainment Status
Ozone 8-Hour ((;??773;;?“?) Nonattainment ' 0.070 ppm Nonattainment
(03) 0.09 ppm . . e
1-Hour (180 ug/ma) Nonattainment Not Applicable
8-Hour 9-0 ppm Attainment 9 ppm Attainment '
Carbon Monoxide (10 mg/m3) (10 mg/ms)
(co) 20 ppm . 35 ppm .
1-Hour (23 mg/ma) Attainment (40 mg/ma) Attainment
1-Hour (303'5198 p?ﬂg) Attainment 0.100 ppm k k
Nitrogen Dioxide Annual HE
NO . .
(NO) Arithmetic 0.030 ppr3n Not Applicable 0.053 ppr’r; Attainment
M (57 pg/m’) (100 pg/m’)
ean
0.04 ppm . 0.14 ppm Unclassified/
24-Hour (105 ug/ma) Attainment (365 ug/ma) Attainment'
L. 0.25 ppm . 0.075 ppm Unclassified/
(S;.gft;rl Dioxide 1-Hour (655 ug/m3) Attainment (196 ug/ms) Attainment
2
Annual .
Arithmetic Not Applicable Not Applicable 0.030 ppT Und?ss'ﬂed(
(80 pg/m’) Attainment
Mean
Annual
Particulate Matter | Arithmetic 20 pg/m3 Nonattainment & Not Applicable Not Applicable
(PMyp) Mean
24-Hour 50 ug/m3 Nonattainment 150 ug/m3 Unclassified
. X Annual .
Fine  Particulate Arithmetic 12 pg/m’ Nonattainment & 15 pg/m*° Uncle?ssmed/
Matter Mean Attainment
PM
(PMas) 24-Hour Not Applicable Not Applicable 35 pg/m3J Nonattainment
Sulfates 24-Hour 25 ug/m3 Attainment Not Applicable Not Applicable
30-Day 3 . . .
Average 1.5 ug/m Not Applicable Not Applicable Attainment
Calendar . . 3 .
Lead (Pb) " Quarter Not Applicable Not Applicable 1.5 ug/m Attainment
Rolling 3-
Month Not Applicable Not Applicable 0.15 ug/m3 "
Average "
. 0.010 ppm " . .
Hydrogen Sulfide 1-Hour Unclassified Not Applicable Not Applicable
ydrog (26 ug/ms) pp pp
Vinyl Chloride 0.010 ppm No Information . .
(chloroethene) 24-Hour (26 ug/ma) Available Not Applicable Not Applicable
e . 8-Hour
\I:;Srltb;::lllg (F\(;;dpt;cmg (10:00 to h Unclassified Not Applicable Not Applicable
18:00 PST)

Source: Bay Area Air Quality Management District, Bay Area Attainment Status (2017).
Table notes are provided on the following page.
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California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1-hour and 24-hour), nitrogen dioxide,
suspended particulate matter - PMyo, and visibility reducing particles are values that are not to be exceeded. The standards for
sulfates, Lake Tahoe carbon monoxide, lead, hydrogen sulfide, and vinyl chloride are not to be equaled or exceeded. If the standard is
for a 1-hour, 8-hour or 24-hour average (i.e., all standards except for lead and the PMyo annual standard), then some measurements
may be excluded. In particular, measurements are excluded that CARB determines would occur less than once per year on the average.
The Lake Tahoe CO standard is 6.0 ppm, a level one-half the national standard and two-thirds the State standard.
National standards shown are the "primary standards" designed to protect public health. National standards other than for ozone,
particulates and those based on annual averages are not to be exceeded more than once a year. The 1-hour ozone standard is attained
if, during the most recent 3-year period, the average number of days per year with maximum hourly concentrations above the
standard is equal to or less than one. The 8-hour ozone standard is attained when the 3-year average of the 4th highest daily
concentrations is 0.070 ppm (70 ppb) or less. The 24-hour PMy, standard is attained when the 3-year average of the 99th percentile of
monitored concentrations is less than 150 pg/m>. The 24-hour PM, s standard is attained when the 3-year average of 98th percentiles
is less than 35 pg/m”.

Except for the national particulate standards, annual standards are met if the annual average falls below the standard at every site.

The national annual particulate standard for PM;, is met if the 3-year average falls below the standard at every site. The annual PM,

standard is met if the 3-year average of annual averages spatially-averaged across officially designed clusters of sites falls below the

standard.

National air quality standards are set by USEPA at levels determined to be protective of public health with an adequate margin of

safety.

On October 1, 2015, the national 8-hour ozone primary and secondary standards were lowered from 0.075 to 0.070 ppm. An area will

meet the standard if the 4th-highest maximum daily 8-hour ozone concentration per year, averaged over three years, is equal to or

less than 0.070 ppm. USEPA will make recommendations on attainment designations by October 1, 2016, and issue final designations

October 1, 2017. Nonattainment areas will have until 2020 to late 2037 to meet the health standard, with attainment dates varying

based on the ozone level in the area.

The national 1-hour ozone standard was revoked by USEPA on June 15, 2005.

In April 1998, the Bay Area was redesignated to attainment for the national 8-hour carbon monoxide standard.

€ InJune 2002, CARB established new annual standards for PM,.s and PM.

Statewide VRP Standard (except Lake Tahoe Air Basin): Particles in sufficient amount to produce an extinction coefficient of 0.23 per

kilometer when the relative humidity is less than 70 percent. This standard is intended to limit the frequency and severity of visibility

impairment due to regional haze and is equivalent to a 10-mile nominal visual range.

The State 8-hour ozone standard was approved by CARB on April 28, 2005, and became effective on May 17, 2006.

I on January 9, 2013, USEPA issued a final rule to determine that the Bay Area attains the 24-hour PM, s national standard. This USEPA

rule suspends key SIP requirements as long as monitoring data continues to show that the Bay Area attains the standard. Despite this

USEPA action, the Bay Area will continue to be designated as “non-attainment” for the national 24-hour PM, s standard until such time

as the Air District submits a “redesignation request” and a “maintenance plan” to USEPA, and USEPA approves the proposed

redesignation.

To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor within an area

must not exceed 0.100 ppm (effective January 22, 2010). The USEPA was expected to make a designation for the Bay Area by the end

of 2017, but has yet to issue a designation.

On June 2, 2010, the USEPA established a new 1-hour SO, standard, effective August 23, 2010, which is based on the 3-year average of

the annual 99th percentile of 1-hour daily maximum concentrations. The USEPA has initially designated the entire State as

Unclassified/ Attainment for the new 1-hour SO, NAAQS.

CARB has identified lead and vinyl chloride as ‘toxic air contaminants’ with no threshold level of exposure below which there are no

adverse health effects determined.

National lead standard, rolling 3-month average: final rule signed October 15, 2008. Final designations became effective on December

31, 2011.

° In December 2012, the USEPA strengthened the annual PM,s National Ambient Air Quality Standards (NAAQS) from 15.0 to 12.0
micrograms per cubic meter (pg/m°). In December 2014, USEPA issued final area designations for the 2012 primary annual PMas
NAAQS. Areas designated “unclassifiable/attainment” must continue to take steps to prevent their air quality from deteriorating to
unhealthy levels. The effective date of this standard is April 15, 2015.

CARB = California Air Resources Board

ppm = parts per million

mg/m3 =milligrams per cubic meter

SIP = State Implementation Plan

ug/m3 = micrograms per cubic meter

USEPA = United States Environmental Protection Agency
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density, wood smoke, industrial and freeway traffic, and poor wintertime air circulation caused by
extensive hills to the east and west that block wind flow into the region.’

Greenhouse Gas and Global Climate Change Background

Global climate change is the observed increase in the average temperature of the Earth’s
atmosphere and oceans in recent decades. The Earth’s average near-surface atmospheric
temperature rose 0.6 £ 0.2° Celsius (°C) or 1.1 + 0.4° Fahrenheit (°F) in the 20" century. The
prevailing scientific opinion on climate change is that most of the warming observed over the last 50
years is attributable to human activities. The increased amounts of carbon dioxide and other GHGs
are the primary causes of the human-induced component of warming. GHGs are released by the
burning of fossil fuels, land clearing, agriculture, and other activities that lead to an increase in the
greenhouse effect.®

GHGs are present in the atmosphere naturally, are released by natural sources, or are formed from
secondary reactions taking place in the atmosphere. The gases that are widely seen as the principal
contributors to human-induced global climate change are:

e Carbon dioxide (CO,)

e Methane (CH,)

e Nitrous oxide (N,O)

e Hydrofluorocarbons (HFCs)
e Perfluorocarbons (PFCs)

e  Sulfur Hexafluoride (SFs)

Over the last 200 years, humans have caused substantial quantities of GHGs to be released into the
atmosphere. These extra emissions are increasing GHG concentrations in the atmosphere, and
enhancing the natural greenhouse effect, which is believed to be causing global warming. While
manmade GHGs include naturally occurring GHGs such as CO,, CH,4, and N,O, some gases, like HFCs,
PFCs, and SFg, are completely new to the atmosphere.

Certain gases, such as water vapor, are short-lived in the atmosphere. Others remain in the
atmosphere for significant periods of time, contributing to climate change in the long term. Water
vapor is excluded from the list of GHGs above because it is short-lived in the atmosphere and its
atmospheric concentrations are largely determined by natural processes, such as oceanic
evaporation. For the purposes of this air quality analysis, the term “GHGs” will refer collectively to
the six gases listed above only.

Bay Area Air Quality Management District. 2019. Climate and Air Quality in Santa Clara County. February.
The temperature on Earth is regulated by a system commonly known as the “greenhouse effect.” Just as
the glass in a greenhouse allows heat from sunlight in and reduces the heat escaping, greenhouse gases
like carbon dioxide, methane, and nitrous oxide in the atmosphere keep the Earth at a relatively even
temperature. Without the greenhouse effect, the Earth would be a frozen globe; thus, although an excess
of greenhouse gas results in global warming, the naturally occurring greenhouse effect is necessary to
keep our planet at a comfortable temperature.
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These gases vary considerably in terms of Global Warming Potential (GWP), which is a concept
developed to compare the ability of each GHG to trap heat in the atmosphere relative to another
gas. The GWP is based on several factors, including the relative effectiveness of a gas to absorb
infrared radiation and length of time that the gas remains in the atmosphere (“atmospheric
lifetime”). The GWP of each gas is measured relative to CO,, the most abundant GHG. The definition
of GWP for a particular GHG is the ratio of heat trapped by one unit mass of the GHG to the ratio of
heat trapped by one unit mass of CO, over a specified time period. GHG emissions are typically
measured in terms of p