Hazards and Public Safety
Union City General Plan Update

INTRODUCTION
This chapter describes geologic, seismic, flood, fire, airport safety, human-made hazards, and noise. This
chapter also describes Union City’s greenhouse gas emissions and the impact of climate change in Union
City. This chapter is organized into the following sections:











Introduction
Geologic and Seismic Hazards (Section 10.1)
Flood Hazards (Section 10.2)
Fire Hazards (Section 10.3)
Aviation Hazards (Section 10.4)
Hazardous Materials (Section 10.5)
Noise (Section 10.6)
Greenhouse Gases (Section 10.7)
Climate Change (Section 10.8)

SECTION 10.1

GEOLOGIC AND SEISMIC HAZARDS

Introduction
This section describes the existing (2014) conditions and regulatory framework related to geologic and
seismic hazards in Union City. Geology and Soils are discussed in Chapter 9 Natural and Cultural
Resources.

Major Findings


Two major active faults cross Alameda County: the Hayward and Calaveras. Both of these
faults have generated earthquakes throughout recorded history (200 years). The Hayward
Fault, which is a designated earthquake fault zone pursuant to the Alquist-Priolo Earthquake
Fault Zoning Act, crosses Union City and runs parallel to the San Andreas Fault to the west.



The city’s geology is divided by the Hayward Fault, located just east of Mission Boulevard.
Generally speaking, the portion of the City located to the west of the fault is level and
contains the populated area of the city , while the portion of the City located east of the fault is
undeveloped and characterized by its higher elevation, slopes, and hills.



The city is susceptible to very strong earthquake shaking. In the central area of the city,
especially around the Greater Station District Area, earthquake shaking potential can be
violent. The urbanized area of the city west of the Hayward Fault is susceptible to liquefaction,
while the eastern, mostly undeveloped half of the city is susceptible to earthquake-induced
landslides.
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Existing Conditions
Faulting and Seismicity
Generally defined, an earthquake is an abrupt release of accumulated energy in the form of seismic waves
when movement occurs along a fault. The severity of an earthquake generally is expressed in two ways–
magnitude and intensity. The energy released, measured on the Moment Magnitude (MW) scale,
represents the size of an earthquake. The Richter Magnitude (M) scale has been replaced in most modern
building codes by the MW scale because the MW scale provides more useful information to design
engineers. The intensity of an earthquake is measured by the Modified Mercalli Intensity (MMI) scale,
which emphasizes the current (2014) seismic environment at a particular site and measures
groundshaking severity according to damage done to structures, changes in the earth surface, and personal
accounts. Table 10-1 identifies the level of intensity according to the MMI scale and describes that
intensity with respect to how it would be received or sensed by its receptors.
TABLE 10-1
MODIFIED MERCALLI INTENSITY SCALE
Modified Mercalli
Intensity
I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XII

Description
Not felt except by a very few under especially favorable
conditions
Felt by a few people at rest, especially in upper floors of
buildings
Felt noticeably indoors, but not always recognized as a quake;
vibration like a passing truck
Felt indoors by many and outdoors by few. Sensation like heavy
truck striking building
Felt by nearly everyone. Some breakage of windows, dishes,
and plaster
Felt by all; some heavy furniture moved; falling plaster; damage
small
Damage negligible in buildings of good design and construction
Damage slight in specially designed structures; considerable
damage in ordinary substantial buildings; walls, monuments,
chimneys fall
Damage considerable; buildings shift off foundations
Most masonry and frame structures destroyed; railroad rails bent
Few structures remain standing; bridges destroyed
Damage total; lines of sight and level are distorted; objects
thrown into the air

Source: US Geological Survey. http://earthquake.usgs.gov/learn/topics/mercalli.php.
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Faults are categorized as active, potentially active, and inactive. A fault is classified as active if it has
moved during the Holocene time (during the last 11,000 years). A fault is classified as potentially active if
it has experienced movement within Quaternary time (during the last 1.8 million years). Faults that have
not moved in the last 1.8 million years are generally considered inactive.

Regional Geology
Union City encompasses two distinctly different geologic and geomorphic regions that are separated by
the northwest trending Hayward Fault, located just east of Mission Boulevard. The western, urbanized
half of Union City is characterized by the low-lying, gently sloping, and nearly level alluvial and
estuarine landforms that surround the San Francisco Bay. The less developed (open space and agricultural
uses) portions of Union City lie east of the Hayward Fault and are characterized by the strongly sloping
and steep upland landforms of the northwest-trending East Bay Hills, which separate San Francisco Bay
from the Livermore Valley to the northeast.
Although the likelihood is greatest that the next major San Francisco Bay Area earthquake will occur on
the Hayward Fault (see Figure 10-1), major earthquake events on other active Bay Area faults, such as the
San Andreas and the Calaveras Faults, would also likely affect Union City. The San Andreas Fault is
parallel to the Hayward Fault but across the San Francisco Bay on its western side. The Calaveras Fault is
south of Hayward Fault, extending north and nearly intersecting with the Hayward Fault, but bends
eastward toward the City of Danville. Figure 10-1 shows the location of the faults and probability of
violent earthquakes along those faults.

History of Earthquakes in the Region
Alameda County has been subject to numerous seismic events, originating both on faults within the
county and in other parts of the region. Six major Bay Area earthquakes have occurred since 1800 that
have affected the county, and at least two of the faults that produced them run through or into the county
(See Figure 10-2). These earthquakes and the originating faults include the 1836 and 1868 earthquakes on
the Hayward-Rogers Creek fault, and the 1861 earthquake on the Calaveras fault. Three earthquakes, in
1838, 1906, and 1989 originated on the San Andreas fault, west of the county near San Francisco or to the
south.

Seismic Hazards
Hazards associated with earthquakes include primary hazards, such as surface rupture and groundshaking,
and secondary hazards, such as liquefaction and tsunamis. These hazards are described below.

Surface Rupture
Surface rupture represents the breakage of ground along the surface trace of a fault, which is caused by
the intersection of the fault surface area ruptured in an earthquake with the earth's surface. Fault
displacement occurs when material on one side of a fault moves relative to the material on the other side
of the fault. This can have particularly adverse consequences when buildings are located within the
rupture zone. It is not feasible, from a structural or economic perspective, to design and build structures
that can accommodate rapid displacement involved with surface rupture. Amounts of surface
displacement can range from a few inches to tens of feet during a rupture event.
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The 1868 earthquake that struck the Hayward Fault caused surface rupture to occur. Surface rupture of
the ground in 1868 was traced for 20 miles along the Hayward Fault, from Warm Springs in Fremont
North to San Leandro. Union City is right in the center of this distance and would have been affected
dramatically, although at the time the area was sparsely populated. Historical land-survey data suggests
that the fault broke as far north as Berkeley, approximately 25 miles north of Union City, with an average
horizontal movement of about six feet. Given the geology of California and its susceptibility to
earthquakes, as well as a recorded history of surface rupture along the Hayward Fault, the next significant
impending earthquake along the Hayward Fault is likely to cause surface rupture within Union City as
well.

Groundshaking
The major cause of structural damage from earthquakes is groundshaking. The intensity of ground motion
expected at a particular site depends upon the magnitude of the earthquake, the distance to the epicenter,
and the geology of the area between the epicenter and the property. Greater movement can be expected at
sites located on poorly consolidated material, such as alluvium, within close proximity to the ruptured
fault, or in response to a seismic event of great magnitude. Figure 10-2 shows that the entire city is
susceptible to very strong levels of earthquake shaking severity. The potential shaking severity is violent
in the area east of Decoto Road along Mission Boulevard, generally considered the Greater Station
District Focus Area in this General Plan Update, which runs through Union City in a northwesterly
direction and divides Union City’s developed western portion and mostly undeveloped and mountainous
eastern portion. Within the Union City boundary, Mission Boulevard is immediately adjacent west of the
Hayward Fault, which is a designated earthquake fault zone pursuant to the Alquist-Priolo Earthquake
Fault Zoning Act.
The relative intensity of ground shaking expected to occur in Union City as a result of characteristic
earthquake events on some nearby active faults are listed in Table 10-2.
TABLE 10-2
GROUNDSHAKING INTENSITY FROM NEARBY ACTIVE FAULTS
Fault Name
(Segment)
North Segment of
Hayward
South Segment of
Hayward
Entire Hayward Fault
Central Segment of
Calaveras
Entire San Andreas
Fault

Union City
Characteristic
Earthquake Magnitude
Estimated Relative Shaking Intensity
(Richter scale)
6.6

Moderate to very strong

6.9

Strong to very violent

7.1

Strong to very violent

6.6

Light to very strong

7.9

Moderate to violent

Source: Association of Bay Area Governments, 1999, Union City General Plan Health and Safety Element
http://www.ci.union-city.ca.us/home/showdocument?id=290.
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The most extreme groundshaking in Union City would occur as a result of earthquakes along the
Hayward Fault. Groundshaking intensity would be greatest on the alluvial landforms that lie west of the
Hayward Fault due to their fine textured sediments and soils. These conditions tend to amplify seismic
waves to a greater extent than the hard bedrock that underlies the upland landforms east of the Hayward
Fault.

Liquefaction
Liquefaction is a seismic phenomenon in which loose, saturated granular and non-plastic fine-grained
soils lose their structure/strength when subjected to high-intensity ground shaking. Liquefaction occurs
when three general conditions exist: 1) shallow groundwater (within the top 50 feet of the ground
surface); 2) low-density non-plastic soils; and 3) high-intensity ground motion. Liquefaction hazard maps
(as shown in Figure 10-3) indicate that portions of central and southeast Union City are susceptible to
high and very high levels of liquefaction, while the remainder of the developed area in the city is
susceptible to moderate levels of liquefaction. East of Mission Boulevard, the liquefaction hazard is
generally very low.
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FIGURE 10-1 Regional Faults and Earthquake Probability
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Figure 10-2
Earthquake Shaking Severity
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Figure 10-3
Liquefaction Potential
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Regulatory Setting
Federal, State, and regional regulations and policies govern development within seismic, soil, and flood
hazard zones and in mineral resource areas.

Federal
Alquist-Priolo Earthquake Fault Zoning Act. The Alquist-Priolo Earthquake Fault Zoning Act was
signed into law in 1972 (14 C.C.R. §§ 3600 et seq.). The purpose of this Act is to prohibit the location of
most structures for human occupancy across the traces of active faults and to thereby mitigate the hazard
of fault rupture. Under the Act, the State Geologist is required to delineate “Earthquake Fault Zones”
along known active faults in California (14 C.C.R. §3601). Prior to January 1, 1994, “Earthquake Fault
Zones” were referred to as “Special Studies Zones” (California Department of Conservation). The act
requires that no structure for human occupancy be permitted to be placed across the trace of an active
fault. Areas within 50 feet of an active fault are also presumed to be underlain by active branches of the
fault unless proven otherwise by a geologic investigation.

State
Seismic Hazards Mapping Act. The California Geologic Survey, formerly the California Department of
Conservation (DOC), Division of Mines and Geology (CDMG), provides guidance with regard to seismic
hazards. Under CDMG’s Seismic Hazards Mapping Act (1990), seismic hazard zones are to be identified
and mapped to assist local governments in land use planning (California Public Resources Code §§ 2690
et seq.). The intent of these maps is to protect the public from the effects of strong ground shaking,
liquefaction, landslides, ground failure, or other hazards caused by earthquakes. In addition, CDMG’s
Special Publications 117, “Guidelines for Evaluating and Mitigating Seismic Hazards in California,”
provides guidance for the evaluation and mitigation of earthquake-related hazards for projects within
designated zones of required investigations.
California Building Code. California law provides a minimum standard for building design through the
California Building Code (CBC) (C.C.R. Title 24). Chapter 23 of the CBC contains specific requirements
for seismic safety. Chapter 29 regulates excavation, foundations, and retaining walls. Chapter 33 of the
CBC contains specific requirements pertaining to site demolition, excavation, and construction to protect
people and property from hazards associated with excavation cave-ins and falling debris or construction
materials. Chapter 70 of the CBC regulates grading activities, including drainage and erosion control.
Construction activities are subject to occupational safety standards for excavation, shoring, and trenching
as specified in California Division of Occupational Safety and Health (Cal/OSHA) regulations (C.C.R.
Title 8).

Regional
Association of Bay Area Governments (ABAG) Multi-Jurisdictional Local Hazard Mitigation Plan
for the San Francisco Bay Area. The purpose of the Multi-Jurisdictional Local Hazard Mitigation Plan
for the San Francisco Bay Area is to maintain and enhance a disaster-resistant region by reducing the
potential loss of life, property damage, and environmental degradation from natural disasters, while
accelerating economic recovery from those disasters. The 2010 Update of the 2005 ABAG Hazard
Mitigation Plan includes strategies to promote adoption of a retrofit standard as well as public education
on retrofitting to reduce structural damage to existing homes.
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Key Terms
The following key terms used in this chapter are defined as follows:
Active Fault. A fault that has ruptured in the past 11,000 years.
Earthquake Fault Zone. Regulatory zones around active faults. The zones vary in width, but average
about one-quarter per mile wide.
Liquefaction. During groundshaking, soil grains consolidate, pushing water towards the surface and
causing a loss of strength in the soil.
Surface Rupture. Movement on a fault that breaks through to the surface.
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SECTION 10.2

FLOOD HAZARDS

Introduction
This section summarizes and analyzes available information related to flood hazards in Union City and
the regulatory environment that guides local, regional, and Federal policy implementation. Information
and data presented here is taken primarily from the Multi-Jurisdictional-Local Hazard Mitigation Plan
(MJ-LHMP) and the 2010 Local Hazard Mitigation Plan Union City Annex Document, the Association of
Bay Area Government’s Earthquakes and Hazards Program, and Federal Emergency Management
Agency resources.

Major Findings
This section provides a summary of the major findings. These major findings will provide key discussion
points throughout the General Plan Update process and eventually serve as the factual foundation for
policy development. These are as follows:



Union City is part of the Alameda Creek watershed, which is managed by the City and County
of San Francisco in the north and the Alameda County Water District in the south.



The Federal Emergency Management Agency (FEMA) prepared a Flood Insurance Study
(FIS) for Alameda County to identify, assess, and map the flood hazard areas in the county.
An estimated 10.3 percent of city urban land is located within the 100-year floodplain, and an
estimated 1.5 percent is located within the 500-year floodplain, both located at the
southwestern boundary of the city.



According to the MJ-LHMP, seven miles of city roadways are within a 100-year floodplain
and four miles are within the 500-year floodplain. One mile of railroad infrastructure is within
the 100-year and the 500-year floodplain.



According to the MJ-LHMP, Alameda Creek, a major flood control facility, includes several
upstream dams that could cause flooding in Union City if one or more of the dams fail. An
estimated 69.2 percent of the city’s urban land is located in the dam inundation zone. An
estimated 145 miles of roadway, one mile of transit (the Altamont Commuter Express), and 10
miles of railroad infrastructure are also located within the dam inundation zone.

Existing Conditions
Second only to fire, floods are the most common and widespread of all natural disasters in the United
States. Nationwide flooding has caused the deaths of more than 10,000 people since 1900 and for the past
30 years have averaged 95 deaths nationwide per year. Property damage from flooding now totals over $1
billion each year in the United States.
In California frequent winter storms occurred from January to March 1995 (upwards of 20 to 70 inches of
rainfall in some areas) produced periodic flooding across much of the state. There were 27 deaths, and
estimated damages totaled $3 billion. Barely two years later, torrential rains in the winter of 1996-1997
caused flooding along the west coast, including portions of California, and resulted in 36 deaths and total
estimated damages of approximately $3 billion. Flooding associated with severe storms has been among
the most common disaster in the Bay Area during the period from 1950 to 2010, occurring on average 1.3
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times a year over the past 60 years. Severe weather events, including the El Niño storm events of 1986
and 1997, wrought extensive property damage and loss of life to communities throughout Northern
California. Historical records show periodic flooding of the westerly portion of Union City adjacent to
the Bay. It has been reported that the County Seat was moved from Union City due to the roads washing
out during the winter.
There continues to be potential for flooding in Union City and the consequences of and loss resulting
from flood events can be serious. At the same time commonly applied development standards and
mitigation strategies to minimize flood risk and impacts exist; Union City has adopted many of these as
part of its own flood management policy framework. The findings of fact presented in Municipal Code
Chapter 18.98, City Flood Plain Management ordinance, succinctly characterizes local flood hazards:
“The flood hazard areas of the city historically have been subject to periodic inundation which results
in loss of life and property, health and safety hazards, disruption of commerce and governmental
services, extraordinary public expenditures for flood protection and relief, and impairment of the tax
base, all of which adversely affect the public health, safety, and general welfare. These flood losses
are caused by the cumulative effect of obstructions in areas of special flood hazards which increase
flood heights and velocities, and when inadequately anchored, damage uses in other areas. Uses that
are inadequately floodproofed, elevated, or otherwise protected from flood damage also contribute to
the flood loss.”
The following section provides an overview of flood threats and hazards to serve as a reference over the
course of the General Plan Update and environmental review process.

Hydrology
The Alameda Creek watershed is the largest drainage area in the southern San Francisco Bay region,
encompassing almost 700 square miles and covering sections of Alameda, Contra Costa, and Santa Clara
Counties, draining roughly the southern two-thirds of the East Bay. To the west its tributaries drain from
the Coast Range to the east from the foothills of Mt. Hamilton. The southern portion of the watershed
includes remote wildlands along upper Alameda Creek within Sunol and Ohlone Regional Wilderness
Preserves and SFPUC watershed lands. The northern portion of the watershed includes the rapidly
urbanizing cities of Livermore, Pleasanton, Dublin, and San Ramon in the Livermore Valley along the
Arroyo Mocho and Arroyo de la Laguna tributaries. The middle of the watershed is in the area of Sunol
and includes the Sinbad and Stonybrook Creek tributaries in Niles Canyon. The lower portion of the
watershed includes the urbanized Tri-City area of Fremont, Union City, and Newark on the San Francisco
Bay Plain. Flows in the upper reaches of the Alameda Creek watershed are controlled by water releases
from the Calaveras Reservoir, which is managed by the City and County of San Francisco. The Calaveras
Reservoir captures natural runoff and stores imported water from the Hetch Hetchy reservoir. The
intermediate area of the watershed is controlled by the Zone 7 Water district, which harvests the local
runoff. Supplies for public and wildlife use come from the State Water Project. The Alameda County
Water District manages the lower reaches of the watershed. Water from Alameda Creek is used for
groundwater recharge in the Niles Cone groundwater basin before it discharges into San Francisco Bay.
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Overview of the Flood Management System
Union City is served by a system of municipal storm drains, which are owned and maintained by the City.
These storms drain systems drain to either pump stations or the local creeks that are owned and
maintained by the Alameda County Flood Control and Water Conservation District (ACFC&WCD)
Zones 3A and 5. The City and ACFC&WCD designs and constructs drainage facilities to meet existing
and projected flood control needs; and to be in compliance with the Municipal Stormwater Regional
Permit regulated by the San Francisco Regional Water Quality Control Board. All storm drains in Union
City flow directly into creeks, wetlands, and ultimately, the Bay.

Areas and Facilities Subject to Flooding
Areas in the city potentially subject to flooding in the event of a 100-year flood include various low-lying
areas and areas adjacent to creek channels, as mapped by the Federal Emergency Management Agency
(FEMA). FEMA’s Flood Insurance Rate Maps (FIRMs) are the basis for establishing premium rates for
flood coverage offered through the National Flood Insurance Program (NFIP).
Figure 10-4 presents FEMA flood zones in Union City. This map is based on the updated FEMA FIRMs.
The primary risk classification used is the 100-year flood event (i.e., one-percent-annual-chance flood
event), the 500-year flood event (0.2-percent-annual-chance flood event), and areas of minimal flood risk.
According to ABAG in 2010 approximately 10.3 percent of city urban land is located within the 100-year
floodplain, and approximately 1.5 percent is located within the 500-year floodplain. As seen in Figure 104, these areas are mostly located on the southwest edge of the city. In comparison ABAG reports that of
all urban land in the Bay Area, roughly 6.4 percent and 10.7 percent is located in the 100-year and 500year flood zones, respectively.
ABAG also examined the miles of infrastructure that are subject to flood hazard. As shown in Table 10-3,
seven out of 92 miles of city roadways are within a 100-year floodplain and four miles are within the 500year floodplain. One mile out of 18 miles of railroad infrastructure is within the 100-year and the 500year floodplain. There is also one school and two locally-owned critical facilities within a 100-year
floodplain in Union City.

Recent Floods
Smaller creeks traverse the city and have flooded from time-to-time during significant storms. Most
recently during the El Nino winter of 1997-98, Dry Creek flooded at Mission Boulevard (State Highway
238) causing damage on the adjacent properties and in the nearby Decoto Neighborhood. Since then,
Caltrans has improved the culvert under Mission Boulevard to increase stormwater capacity and address
the flooding issue.

Repetitive Flood Losses
FEMA insures properties against flooding losses in the Bay Area through the National Flood Insurance
Program. Those properties that have had more than one insured flood loss are called "repetitive loss
properties." There is one property that has experienced repetitive losses in Union City, resulting in two
claims totaling $385,555.39. This building is located near Dry Creek at Mission Boulevard. Since the
flooding incidents, Caltrans has improved the drainage culvert under Mission Boulevard.
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Dam Inundation
Alameda Creek, a major flood control facility, includes several upstream dams that could cause flooding
in Union City if one or more of the dams fail. However the Alameda County Flood Control and Water
Conservation District maintains an extensive system of levees, floodwalls, and drainage canals throughout
the city to protect against flooding. According to ABAG (2010), an estimated 69.2 percent of the city’s
urban land is located in the dam inundation zone. An estimated 145 miles of roadway, one mile of transit,
and 10 miles of rail are also located within the dam inundation zone. Four hospitals, nine schools, nine
locally-owned critical facilities, and eight locally-owned bridges and interchanges are within a dam
inundation area.
TABLE 10-3
MILES OF INFRASTRUCTURE SUBJECT TO FLOOD HAZARD
Union City
2009
Total
Miles
ROADS
Interstate Highway
Primary US/State Highway
Secondary State/Co Highway
Local Road
Misc Ramp/Road
TRANSIT
Amtrak
Bay Area Rapid Transit (BART)
RAIL
All Railroads
PIPELINES

192
4
0
33
145
9
4
2
2
18
18
173

500-Year
Floodplain
4
0
0
1
3
0
0
0
0
1
1
3

100-Year Floodplain
7
0
0
2
4
1
0
0
0
1
1
7

Note: Because of independent rounding, subcategories may not add to totals.
Miles of pipeline is an approximation based on miles of road within water service area boundaries and
does not include major aqueducts.
Miles of pipeline is miles of water pipelines. Miles of sewer pipelines should be approximately the same.
Source: Association of Bay Area Governments, 2009.
Based on map of Earthquake Shaking Potential for California, Spring 2003, a joint product of the California
Seismic Safety Commission, California Geological Survey, Governor's Office of Emergency Services, and
US Geological Survey.
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Figure 10-4
FEMA Flood Zones
V
U
92

§
¦
¨
880

City of
Hayward

Whipple Rd
Mi
io
ss
nB

Central Av

l

Ap

An

Sa
n

do

Bl

Dy
er

St

nR
d
yo

Dr
City of
Fremont

Bl

P err

y Rd

SP
Ra
il

roa

d

ed
a

Cr
ee

k

Dr

BA
RT

[

City Limits

Al
am

Union City Bl

Nil

dre

as

Baylands

Wy

t

Palm

n

n

Bl

ad
SP Railro

Je
a

Re
ge
n ts

pia

hS
7T

den

Al v
a ra

St

a
Alm

Dr

Th
11

H

St

es
Ca
n

Alvarado Nile s Rd

Flood Plains
Newark

500-Year Flood Plain
100-Year Flood Plain

84
V
U

0

0.5

Miles
Source: Federal Emergency Management Agency, 2009

1

This page is intentionally left blank.

Page 10-20

Public Review Draft Background Report
June 2015

Hazards and Public Safety
Union City General Plan Update

Regulatory Setting
This section outlines and briefly summarizes the various Federal, State, regional, and local laws and
regulatory policies related to flood management, protection, and control. It also briefly describes key
regulatory agencies.

Federal
Code of Federal Regulations, Title 44, Section 65.10 (44 CFR 65.10). Levees must meet the criteria of
the Code of Federal Regulations, Title 44, Section 65.10 (44 CFR 65.10), titled "Mapping of Areas
Protected by Levee Systems." On August 22, 2005, FEMA issued "Procedure Memorandum No. 34 –
Interim Guidance for Studies Including Levees." The purpose of the memorandum was to help clarify the
responsibility of community officials seeking recognition of a levee by providing information identified
during a study/mapping project. Documentation regarding levee design, accreditation, and the impacts on
flood hazard mapping is often outdated or missing altogether. To remedy this, Procedure Memorandum
No. 34 provides interim guidance on procedures to minimize delays in near-term studies/mapping
projects, to help our mapping partners properly assess how to handle levee mapping issues.
The Federal Disaster Mitigation Act of 2000. The Federal Disaster Mitigation Act of 2000 seeks to
“reduce the loss of life and property, human suffering, economic disruption, and disaster assistance costs
resulting from natural disasters; and to provide a source of pre-disaster hazard mitigation measures that
are designed to ensure the continued functionality of critical services and facilities after a natural
disaster.” The Disaster Mitigation Act outlines a process for the development of Local Hazard Mitigation
Plans (LHMP) on the part of cities, counties, and special district governments. Development of an LHMP
is required to be eligible to receive certain benefits from FEMA and the California Emergency
Management Agency (CalEMA).
Federal Emergency Management Agency (FEMA). FEMA is the Federal agency that oversees flood
plain management and the natural flood insurance program. Using the results of flood insurance studies
required by the 1973 Act, FEMA prepares Flood Insurance Rate Maps (FIRMs) that depict the spatial
extent of Special Flood Hazard Areas (SFHAs) and other features related to flood risk assessment. FEMA
is responsible for maintaining the FIRMs as communities grow, and as new or better scientific and
technical data concerning flood risks becomes available.
National Flood Insurance Act of 1968 and Flood Disaster Protection Act of 1973. In response to
increasing losses from flood hazards nationwide, the Congress of the United States passed the National
Flood Insurance Act of 1968, which established the National Flood Insurance Program (NFIP). The 1968
Act provided for the availability of flood insurance within communities that were willing to adopt
floodplain management programs to mitigate future flood losses. The act also required the identification
of all floodplain areas within the United States and the establishment of flood-risk zones within those
areas.
As a result of the 1972 Hurricane Agnes flooding along the East coast, the 1968 Act was expanded by the
Flood Disaster Protection Act of 1973. The 1973 Act added the mandatory flood insurance purchase
requirement and increased the awareness of floodplain mapping needs throughout the country. The
responsibility for administration of the NFIP falls with the Federal Insurance Administration of FEMA.
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National Flood Insurance Program. FEMA’s NFIP provides insurance to homeowners in declared
flood areas. The NFIP was established by the 1968 Act and provided for the availability of flood
insurance within communities that were willing to adopt floodplain management programs to mitigate
future flood losses. The act also required the identification of all floodplain areas within the United States
and the establishment of flood-risk zones within those areas. On July 6, 2012 President Obama signed the
Biggert-Waters Flood Insurance Reform Act of 2012, extending the NFIP’s authority through September
30, 2017.

Regional
Multi-Jurisdictional-Local Hazard Mitigation Plan (MJ-LHMP). The goal of the Association of Bay
Area Government MJ-LHMP is to maintain and enhance a disaster-resistant region by reducing the
potential for loss and damage resulting from natural disasters, including flooding. The purpose of the MJLHMP is to serve as a catalyst for dialogue on public policies needed to mitigate the effects of natural
hazards that affect the San Francisco Bay Area. The plan includes a number of hazard mitigation
strategies, including strategies specifically related to flood hazard mitigation.
In 2010 Union City adopted the MJ-LHMP as its Local Hazard Mitigation Plan and adopted the City’s
Annex document as part of its General Plan. The Annex Document includes discussion and analysis
specific to Union City, as well as a number of mitigation strategies (many specific to flood events).
Adoption of the MJ-LHMP allows the State to waive Union City’s match requirement associated with
public assistance damage reimbursement. It also ensures the City’s eligibility in the FEMA’s Hazard
Mitigation Grant Program and Pre-Disaster Mitigation, and its continued eligibility for Severe Repetitive
Loss and Flood Mitigation Assistance flood grants.

Local
Alameda County Flood Control and Water Conservation District Permit Ordinance. The Alameda
County Flood Control and Water Conservation District Permit Ordinance prohibits access or trespass into
Alameda County Flood Control and Water Conservation District right-of-way without first obtaining the
appropriate encroachment permit. The ordinance establishes the rules covering the issuance of the permits
required by the District’s ordinance.
Union City Flood Plain Management Ordinance (Article 98 of Chapter 18 of the Union City
Municipal Code). In 2010 City Council revised the Flood Plain Management Ordinance to meet FEMA
requirements. The City Flood Plain Management Ordinance is intended to establish regulations consistent
with Federal and State requirements and set development standards and restrictions for publicly- and
privately-owned land within flood prone, mudslide, or flood-related erosion areas.
Ongoing Mitigation Strategy Programs
Within the MJ-LHMP, the City describes several ongoing mitigation programs that help create a more
disaster-resistant region, including those that address flooding. The following list highlights some of these
programs:
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Encourage joint meetings of security and operations personnel at critical facilities;
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Ensure new government-owned facilities comply with stringent regulations imposed on
privately-owned development;



Comply with all applicable codes and regulations when constructing/remodeling City-owned
facilities;




Offer Community Emergency Response Team (CERT) training to employees;















Regulate and enforce location and design of street address numbers;



Enforce and comply with grading, erosion, and sedimentation requirements by prohibiting
discharge of concentrated storm water flows;





Enforce and comply with CUPA;




Incorporate FEMA guidelines and suggested activities;



Enforce regulations regarding new construction within flood zones in compliance with Federal
requirements.

Participate in general mutual-aid agreements and agreements with adjoining jurisdictions for
cooperative response to fires, floods, earthquakes, and other disasters;
Participation in FEMA’s National Flood Insurance Program;
Pre-position emergency power generation at critical buildings;
Replace overhead utilities with underground facilities;
Have transit operator (UC Transit) in place for medical (or other) transport in an emergency;
Enforce provisions for storm water management per RWQCB;
Require all new housing to comply with most recent California Building Code;
Require fire sprinklers in new homes, substantial additions, and mixed-use buildings;
Conduct periodic fire-safety inspection of multi-family housing;
Ensure new development pays its fair share of improvements to storm drainage systems
Sponsor the formation and training of CERT;
Institute Neighborhood Watch block captain and team programs;
Provide sandbags and plastic sheeting to businesses in anticipation of rainstorms, and provide
information on locations for obtaining sandbags;

Stay informed of sea level rise and global warming;
Establish and enforce requirement for new development so that site-specific designs and
source control techniques manage peak storm water flows;
Provide institutional mechanism to ensure flood control districts and wastewater agencies
review and comment on projects; and
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Key Terms
The following key terms used in this chapter are defined as follows:
100-Year Flood Event. A flood event that would occur on average every 100 years, or that has a 1
percent probability of occurring in any given year.
500-Year Flood Event. A flood event that would occur on average every 500 years, or that has a 0.2
percent chance of occurring in any given year.
Exceedance Probability. The probability that a precipitation or runoff event of a specified size will be
equaled or exceeded in any given year.
Flood Insurance Rate Map (FIRM). The FIRM is the basis for floodplain management, mitigation, and
insurance activities of NFIP. Uses of the FIRM for insurance activities include enforcement of the
mandatory purchase requirement of the 1973 Act. The risk zones shown on the FIRMs are the basis for
the establishment of premium rates for flood coverage offered through the NFIP. At present FIRMs have
been published for virtually all communities in the nation having flood risks.
Flood Insurance Rate Map. Prepared by FEMA for flood insurance and floodplain management
purposes.
Floodplain Management. The implementation of policies and programs to protect floodplains and
maintain their flood control function.
Floodplain. Land adjacent to a stream, slough, or river that is subject to flooding or inundation.
Floodway. The channel of a river or other watercourse and the adjacent land areas that must be reserved
in order to discharge the base flood without cumulatively increasing the water surface elevation more than
one foot. This term is synonymous with the term “regulatory floodway.”
Levee. A dike or embankment that confines water flow in a stream channel to protect adjacent land from
flood waters. A levee designed to provide 100-year flood protection must meet FEMA standards.
Repetitive Loss Property. Repetitive Loss Properties are properties that have submitted claims for flood
reimbursement at least twice in the last 10 years under the National Flood Insurance Program.
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SECTION 10.3

FIRE HAZARDS

Introduction
This section describes the existing (2014) conditions and regulatory framework related to fire hazards in
Union City.

Major Findings


Union City is served by the Alameda County Fire Department. The Fire Department service
area covers approximately 508 square miles (including about 19 square miles in Union City).



ACFD currently (2014) operates four fire stations within Union City including: Fire Station
No. 30 on Eastin Court in the southwest corner of Union City, Fire Station No. 31 in central
Union City, Fire Station No. 32 in the westerly portion of the City, and Fire Station No. 33
located along 7th Street across from the Decoto District.



As designated by the California Department of Forestry and Fire Protection (2004),
approximately 8,381 acres of Union City have a moderate fire threat, 2,939 acres have a high
fire threat, and 1,074 acres have a very high fire threat.

Existing Conditions
Fire Protection
Since July 1, 2010, Union City has contracted with the Alameda County Fire Department (ACFD) for fire
protection services. The ACFD serves approximately 508 square miles, including residents of Union City,
and a daytime population of 394,000.
The ACFD operates four fire stations within Union City:






Fire Station No.30, located at 35000 Eastin Court;
Fire Station No. 31, located at 33555 Central Avenue;
Fire Station No. 32, located at 31600 Alvarado Boulevard; and
Fire Station No. 33, located at 33942 7th Street.

Table 10-4 shows the number and types of incidents to which the ACFD responded in Union City during
the fiscal year of 2012 to 2013. Typically, about 80 percent of the ACFD emergency responses across its
service area are for medical assistance. In Table 10-4 the category “structure fire” refers to all building
fires, while “other fires” includes cooking fires, vehicle fires, grass and brush fires, outside trash fires, and
rubbish or waste material fires.
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TABLE 10-4
FIRE DEPARTMENT INCIDENTS IN UNION CITY
Union City
Fiscal Year 2012-2013
Number of
Incident Type
Incidents
EMS/Rescue
3,726
Structure Fires
58
Other Fires
57
Hazardous Conditions
54
Service Call
101
Good Intent
96
False Call
311
Cancelled Enroute
68
Total Calls
4,471

Percent of Total
83.3
1.3
1.3
1.2
2.3
2.1
7.0
1.5
100.0%

Source: Alameda County Fire Department, Response and Activity Statistics, 2013.

Wildfire Hazard
As designated by the California Department of Forestry and Fire Protection (2004), approximately 8,381
acres of Union City have a moderate fire threat, 2,939 acres have a high fire threat, and 1,074 acres have a
very high fire threat. Approximately 21 acres within the city limits are characterized as having little or no
fire threat. As shown in Figure 10-5, moderate fire threat primarily occurs within the developed portion of
Union City (west of Mission Boulevard), while high and very high fire threats occur in the less developed
hillside areas in the eastern portion of the City (east of Mission Boulevard).
Climate change is expected to increase incidents of wildfires in the foothills and mountains of the Bay
Area. Warmer, earlier springs that dry out vegetation have lengthened the fire season, while drought and
warmer temperatures are expected to intensify the fire season. According to the California Climate
Change Center report Our Changing Climate: Assessing the Risks to California, the frequency of
wildfires is projected to increase 11 percent statewide by 2100 under a lower-range warming scenario and
55 percent under a medium-range warming scenario. In addition, the current (2014) drought in California
increases the risk of wildfires in the immediate future for Union City and surrounding areas. Climate
change is further discussed in Section 10.8.
By stripping the ground of vegetation, wildfires also can increase the risk of soil erosion. The potential for
post-wildlife soil erosion is moderate to high in the hillsides to the east of Mission Boulevard in Union
City.
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Figure 10-5
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Regulatory Setting
Federal
The Disaster Mitigation Act of 2000. The Disaster Mitigation Act of 2000 requires a State mitigation
plan as a condition of disaster assistance. There are two different levels of State disaster plans: “Standard”
and “Enhanced.” States that develop an approved Enhanced State Plan can increase the amount of funding
available through the Hazard Mitigation Grant Program. The Act has also established new requirements
for local mitigation plans.
National Fire Plan. The National Fire Plan was developed under Executive Order 11246 in August 2000,
following a historic wildland fire season. Its intent is to establish plans for active response to severe
wildland fires and their impacts to communities while ensuring sufficient firefighting capacity. The plan
addresses firefighting, rehabilitation, hazardous fuels reduction, community assistance, and
accountability.

State
The California Fire Plan. The Strategic California Fire Plan is the State’s road map for reducing the risk
of wildfire. The Plan was finalized in June 2010, and directs each Cal Fire Unit to prepare a locally
specific Fire Management Plan. In compliance with the California Fire Plan, individual Cal Fire units are
required to develop Fire Management Plans for their areas of responsibility. These documents assess the
fire situation within each of the 21 Cal Fire units and six contract counties. The plans include stakeholder
contributions and priorities, and identify strategic areas for pre-fire planning and fuel treatment as defined
by the people who live and work with the local fire problem. The plans are required to be updated
annually.
California Office of Emergency Services. The California Office of Emergency Services (OES) prepares
the State of California Multi-Hazard Mitigation Plan (SHMP). The SHMP identifies hazard risks, and
includes a vulnerability analysis and a hazard mitigation strategy. The SHMP is Federally required under
the Disaster Mitigation Act of 2000 in order for the State to receive Federal funding. The Disaster
Mitigation Act of 2000 requires a State mitigation plan as a condition of disaster assistance.
Wildland Urban Interface Building Standard. On September 20, 2007 the Building Standards
Commission approved the Office of the State Fire Marshal emergency regulations amending the
California Code of Regulations, Title 24, Part 2, known as the 2007 California Building Code (CBC).
These codes include provisions for ignition-resistant construction standards in the wildland urban
interface.

Regional
Association of Bay Area Governments (ABAG) Multi-Jurisdictional Local Hazard Mitigation Plan
(MJ-LHMP). The MJ-LHMP covers mitigation measures that should be adopted by participating
municipalities across the San Francisco Bay Area. The mitigation measures focus on hazards such as
earthquake, fire, flood, and tsunami.
The Santa Clara Unit Strategic Fire Plan. The Cal Fire Strategic Fire Plan for the Santa Clara Unit, last
updated in 2013, applies to Alameda County and neighboring counties to the north, east, and south. This
plan documents an assessment of wildlife hazards in the Santa Clara Unit and identifies strategic targets
to minimize fire risks, such as fire prevention and vegetation management.
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Local
Annex to 2010 Association of Bay Area Governments Local Hazard Mitigation Plan, Union City.
The Annexation to the MJ-LHMP outlines mitigation measures that Union City is required to make to
decrease the loss or risk to life and property in case of a hazard (drought, earthquake, fire, flooding).
Exhibit C to the annex lists mitigation actions and priorities adopted by Union City to address fire
hazards. This list includes mitigation to retrofit or replace critical facilities that are vulnerable to damage
in natural disasters and to participate in developing a system of interoperable communications for first
responders across jurisdictions.

Key Terms
The following key terms used in this chapter are defined as follows:
Wildland. Land in an uncultivated natural state that is covered by trees, brush, weeds, or grass.
Wildland Urban Interface. Areas where homes or other structure are built near or among lands prone to
wildland fire.
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SECTION 10.4

AVIATION HAZARDS

Introduction
This section describes the aviation facilities near the city, specifically the Hayward Executive Airport.

Major Findings
This section provides a summary of the major findings. These are as follows:



Hayward Executive Airport (HWD) is a general aviation airport owned and operated by the
City of Hayward. It is located about four miles north of Union City and is the closest airport
located near Union City.



Classified as a reliever airport for Oakland International Airport, San Francisco International
Airport, and San Jose International Airport, HWD serves smaller jets and general aviation
operationswith 83,275 aircraft operations reported in 2012.



No aviation hazards exist in Union City.

Existing Conditions
The Hayward Executive Airport (HWD) is owned and operated by the City of Hayward. The airport is
situated on 543 acres site providing two parallel runways for general aviation operations. The airport
provides approximately 131,400 square yards of apron area for aircraft movement and local and transient
aircraft tiedowns. Over 430 aircraft are based at the airport from single-engine airplanes to sophisticated
corporate jets. Figure 10-6 shows the location of HWD in relation to Union City.
The Airport Master Plan (2002) for HWD outlines future air transportation demand. The Plan describes
the future development of the airport to meet projected facilities needs and improve the airport’s overall
efficiency of operation. Planning horizons provide for facility development according to the need
generated by actual demand levels.
Since the Airport Master Plan adoption in 2002, significant changes have been implemented at the airport.
The City of Hayward prepared an Airport Layout Plan Update funded by a planning grant from the
Federal Aviation Administration Airport Improvement Program. These changes include:



Runway 28L was extended 670 feet and Taxiway A1 was widened adjacent to the runway
threshold.




Six north side helicopter pads were constructed.



The City purchased a 3,000 gallon Airport Rescue and Fire Fighting truck to be used at the
airport.
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Ascend Development completed ParkAvion, a hangar complex adjacent to the airport
administration building.
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Approximately 16 acres of airport property were sold from the airport.
The East Bay Municipal Utility District and San Francisco Public Utility Commission Water
System Intertie project and associated Skywest Pump Station were constructed.

The airport is included in the National Plan of Integrated Airport Systems as a reliever airport. The
function of a reliever airport is to reduce the aircraft mix at commercial service primary airports and
provide less congested airports for smaller jet and general aviation operations. The Airport had 83,275
aircraft operations in 2012.

Airport Access
The Airport is located along the northeastern portion of San Francisco Bay approximately 2.3 miles west
of downtown Hayward and about 4 miles north of Union City. Most of the development is on the north
side of the airport. Access to the airport is from Skywest Drive, which runs from Hesperian Boulevard to
A Street/Clubhouse Drive. The Airport is accessible by personal autos, taxi, shuttle, and transit. There are
approximately 224 parking spaces for airport tenants, operators, and users.

Military Air Operations
Military operations near the city can also affect airport safety. The California Military Land Use
Compatibility Analyst (CMLUCA) helps planners determine if their project has the potential to affect
areas important to military readiness. Union City is not located near any military base, air space, or flight
path necessary to military operations.
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Figure 10-6
Hayward Executive Airport
Hayward
Executive
Airport

92
V
U

¦
¨
§
880

City o f
Hayward

Rd

Wy

t

es
N il

Dr
An
d re
as

Dr

St

lm

Dy
er

Dr

SP Railro

Bl

n
App ia

hS

n

n ts

7T

t

Sa

Je
an

ge

hS

en
ad

Bl

Pa

Re

St

T
11

A lm

H

on

Rd

Ca
ny

Alv arado Nil es

Central Av

Whipple Rd

SP
R
City o f
Frem ont

BA

RT

ail
r oa

City Limits
d

ad

Hayward Executive
Airport

0
Miles

Newark

Source: City of Hayward, 2014

0.5

[
1

This page is intentionally left blank.

Page 10-38

Public Review Draft Background Report
June 2015

Hazards and Public Safety
Union City General Plan Update

Regulatory Setting
Airport facilities operate through collaborative efforts of several government agencies as well as the
private entities. They are subject to Federal, State, and local regulation, including local land use planning
agencies.

Federal
Federal Aviation Regulations. Federal Aviation Regulations (FARs) are rules established by the Federal
Aviation Administration governing all civilian and, to a lesser extent, military aviation activities in the
United States. FARs are designed to promote aviation safety. They are developed and approved through a
formal Federal rule-making process and address a wide variety of aviation activities, including aircraft
design, flight procedures, pilot training requirements, and airport design. FARs concerning aircraft flight
generally preempts any State or local regulations. At the national level, the Hayward airport is included in
the National Plan of Integrated Airport Systems.

State
California Aviation System Plan–Policy Element. The California Aviation System Plan–Policy
Element (2011) is the primary document that explains and guides the business of the Division of
Aeronautics that is housed in the California Department of Transportation. The Division’s primary duties
and functions are defined by statute codified in the State Aeronautics Act (originally the State
Aeronautics Commission Act of 1947) and published in the California Public Utilities Code, Section
21001 et seq. The Policy Element is one of multiple elements that comprise the larger California Aviation
System Plan (CASP), the means by which continuous aviation system planning is conducted by the State.
CASP elements are revised on approximately a five-year cycle with the last Policy Element update
published in 2006. The Hayward airport is included in the CASP.

Regional
Airport Land Use Compatibility Plan (ALUCP) for the Hayward Executive Airport. The State
Aeronautics Act (Public Utility Code, Section 21670) requires the preparation of an ALUCP for nearly all
public-use airports in the state (Section 21675). The intent of the ALUCP is to encourage compatibility
between airports and the various land uses that surround them. The document provides a set of policies
and criteria to assist the Alameda County Airport Land Use Commission in evaluating the compatibility
of proposed actions and private developments as well as in determining the consistency of a proposed
action or development with the ALUCP.
Regional Airport System Plan. The Regional Airport System Plan (RASP), prepared by the
Metropolitan Transportation Commission (MTS) in 2000, is intended to explore a range of solutions to
address the increasing air traffic demands being placed on the runways at the major commercial airports
and on the airspace around these airports. The RASP provides an independent analysis of future aviation
trends and airport system requirements to be used together with airport planning documents to help
evaluate proposed improvements to regional airport system capacity. The RASP forecasts for each airport
are based on the analysis of individual markets. The RASP is primarily an advisory and informational
document. The Hayward airport is included in the MTC RASP.
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Key Terms
The following key terms used in this chapter are defined as follows:
Airport Land Use Compatibility Plan (ALUCP). A plan adopted by an Airport Land Use Commission
that sets forth policies for promoting compatibility between airports and the land uses that surround them.
Also referred to as an Airport Land Use Plan (ALUP), Comprehensive Land Use Plan (CLUP), or
Compatibility Plan.
Airport Land-Use Commission. A commission established to provide for appropriate development of
and in the vicinity of public use airports.
Airport. An area of land or water that is used, or intended for use, for the landing and takeoff of aircraft.
Any appurtenant areas that are used, or intended for use, for airport buildings, other airport facilities, or
rights-of-way; and all airport buildings and facilities located on the areas specified in this definition.
Federal Aviation Administration (FAA). The U.S. government agency which is responsible for
ensuring the safe and efficient use of the nation’s airports and airspace.
General Aviation Airport. Airports that do not have scheduled commercial service, or do not meet the
criteria for classification as a commercial service airport.
General Aviation. That portion of civil aviation which encompasses all facets of aviation except
commercial air carriers.
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SECTION 10.5

HAZARDOUS MATERIALS

Introduction
This section describes issues related to hazardous materials management and clean-up of contaminated
properties in Union City. This includes an overview of existing hazardous materials storage facilities with
activities that may threaten human health and safety or environmental protection. This section also
focuses on sites where a spill or release has been identified as posing a threat to soil or groundwater in the
community.

Major Findings


The Union City Environmental Programs Division, part of the Economic & Community
Development Department, is the designated Certified Unified Program Agency (CUPA) in
Union City. The primary goal of the Environmental Programs Division is to protect public
health and the environment by promoting and enforcing compliance with federal, state and
local hazardous materials, emergency reporting, and Clean Water requirements.



The Alameda County Water District (ACWD) and the State Water Resources Control Board
are the agencies with responsibility for characterizing and overseeing clean-up of
contaminated soil and groundwater. Property owners are financially responsible for the costs
of investigation and remediation.



As of December 2014, 40 open contamination cases were located in Union City. These include
20 leaking underground storage tank sites, 17 cases resulting from spills or discharges
associated with a source other than a leaking fuel tank, one landfill site, and several that have
not yet been fully characterized as to the sources and extent of contamination.

Existing Conditions
Hazardous Materials Storage Facilities
In California, the responsibility for enforcing state laws regarding storage, use and handling of hazardous
materials is delegated to a local agency, called a Certified Unified Program Agency (CUPA). The
Economic & Community Development Department’s Environmental Programs Division is the CUPA for
Union City. All facilities, whether businesses, schools, county or city sites, which have chemicals onsite
above reporting thresholds must obtain a CUPA permit and comply with California reporting, release
prevention, emergency response and employee training requirements.
Hazardous materials include flammable, combustible, corrosive, reactive, toxic, and radioactive
substances, and hazardous wastes, which by their chemical characteristics or quantity, have the potential
to cause harm to human health, the environment or community well-being. For several Union City
businesses, the types of hazardous materials being stored are similar to what a typical homeowner would
have in their home such as cleaning supplies or propane. The difference being that these businesses store
these materials in much larger quantities that trigger review and oversight by the Environmental Programs
Division.
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While there are some specific exemptions, most facilities with hazardous materials or hazardous wastes
onsite exceeding 55 gallons (liquids), 500 pounds (solids) or 200 feet (gases) are required to have a
CUPA permit. All facilities are inspected at least every three years, with underground storage tank and
hazardous waste treatment facilities inspected annually.
In 2014, there were 336 active CUPA facilities in Union City, including: 294 hazardous materials storage
facilities; 180 hazardous waste generators; 21 underground storage tank sites; and four California
Accidental Release Program (CalARP) facilities, which are those with chemicals that pose a hazard of
serious offsite consequences in case of a release.

Contaminated Properties
Chemical spills, leaks, and discharges can occur and cause contamination of air, soil and groundwater.
Federal laws such as the Clean Water Act and the Hazardous Waste Control Act, and California law such
as the Porter-Cologne Water Quality Control Act, require identification and clean-up of contaminated
properties. Regulatory authority for different contamination issues involves a complex mix of
jurisdictions, agencies, and boards.
The Alameda County Water District (ACWD) is the local implementing agency with responsibility for
groundwater protection; final authority for granting case closure resides with the State Water Resources
Control Board, based on ACWD’s recommendations. Through permits, inspections, data analysis and
legal Orders, ACWD oversees investigations and clean-ups of contaminated properties. ACWD maintains
a listing of their cases and for December 2014 identified 87 closed cases, 15 conditionally closed cases,
and 40 open cases within their service area. Cases that have been identified, but have not officially been
closed with satisfactory investigation and remediation, remain on the Open Case listing until resolved to
the satisfaction of the Alameda County Water District.
In Union City, common sources of contamination from hazardous materials include:







Chemical contamination from leaking underground storage tanks;
Accidental spills from industrial sources and transportation incidents;
Pesticide contamination from historic agricultural activities;
Illicit discharges from commercial businesses activities; and
Air emissions from transportation and industrial sources.

The identification of known sites that have been contaminated with hazardous materials in Union City is
derived primarily from the following databases maintained pursuant to Government Code Section
65962.5 (August 13, 2014):



Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) database





State Water Resources Control Board’s GeoTracker contamination map
Department of Toxic Substances Control Envirostor database
Bay Area Air Quality Management District toxic air contaminant inventory
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According to these databases and ACWD records, 40 open soil and groundwater contamination cases are
located in Union City. These include 20 leaking underground storage tank sites, 17 cases resulting from
spills or discharges associated with a source other than a leaking fuel tank, one landfill site, and several
that have not yet to be fully characterized regarding the sources and extent of contamination. The majority
of these sites are undergoing remediation activities to ensure contamination levels are brought below state
standards.

Air Toxics Hot Spots
Protecting and promoting indoor and outdoor air quality is the jurisdiction of the California Air Board. As
shown in Appendix Table AQ-1 in Chapter 9, there are 21 facilities in Union City that emit toxic
substances and are subject to the Air Toxics Hot Spots reporting requirements under Assembly Bill (AB)
2588. Facilities with stationary sources of air emissions are required to report the types and quantities of
certain substances routinely released into the air. Toxic air pollutants these facilities may include: diesel
engine exhaust particulates, formaldehyde, benzene, ethyl benzene, ethylene dichloride, methylene
chloride, trichloroethylene, and vinyl chloride. Diesel-powered emergency generators for stand-by power
make up a majority of the facilities on the Hot Spots list. The goals of the Air Toxics Hot Spots program
are to collect emissions data, to identify facilities having localized impacts, to ascertain health risks to
notify nearby residents of significant risks, and to reduce those significant risks, where they exist, to
acceptable levels.
Agricultural Chemicals
Although Union City currently contains little land under agricultural cultivation (refer to Section 9.1),
pesticides may be applied to control vegetation along roadsides and in landscaped areas, and Union City
historically had many agricultural businesses that used pesticides. In past years, complaints were received
about application of the pesticide methyl bromide at Glad-A-Way Gardens, a cut flower grower in Union
City. However, this case was investigated and closed in 1991.
The Office of the Alameda County Agricultural Commissioner regulates and inspects businesses that
apply pesticides, and investigates complaints of pesticide misuse. As required by California law, Union
City’s emergency plans include mitigation and response procedures regarding ‘pesticide drift,’ where a
legal pesticide application may inadvertently migrate off the intended application site and impact human
health. The Agricultural Commissioner is not aware of any public complaints about pesticide use or
exposure within the last two decades. The potential for this issue to impact residents or businesses is
minimal due to the small amount of land within the city used for agricultural production.

Page 10-44

Public Review Draft Background Report
June 2015

Hazards and Public Safety
Union City General Plan Update

Regulatory Setting
Federal
Comprehensive Environmental Response Compensation and Liability Act. CERCLA, commonly
known as Superfund, established prohibitions and requirements concerning closed and abandoned
hazardous waste sites; provided for ‘cradle to grave’ liability of persons responsible for releases of
hazardous waste at these sites; and established a trust fund to provide for cleanup when no responsible
party could be identified. Under CERCLA, EPA has the authority to hold parties responsible for releases
of hazardous substances and require their cooperation in site remediation. It also governs the EPA's
National Priority Site List (NPL), State priority site lists, sites recommended for the EPA NPL, and other
initial investigations of severely contaminated sites.
Hazardous Waste Operations and Emergency Response (HAZWOPER) Standard. The U.S.
Department of Labor’s HAZWOPER requirements include procedures for clean-up operations involving
hazardous substances that are conducted at uncontrolled hazardous waste sites. A person who is engaged
in work with any potential for exposure to hazardous substances must comply with HAZWOPER
regulations.
Insecticide, Fungicide, and Rodenticide Act (FIFRA). The Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) (7 USC 136 et seq.) provides Federal control of pesticide distribution, sale, and
use. EPA was given authority under FIFRA not only to study the consequences of pesticide usage, but
also to require users (farmers, utility companies and others) to register when purchasing pesticides. Later
amendments to the law required users to take exams for certification as applicators of pesticides. All
pesticides used in the United States must be registered with and licensed by EPA. Registration assures
that pesticides will be properly labeled and that, if used in accordance with specifications, they will not
cause unreasonable harm to human health or the environment.
Occupational Health and Safety Administration. The Occupational Safety and Health Administration
(OSHA) of the U.S. Department of Labor is responsible for enforcement and implementation of Federal
laws and regulations pertaining to worker health and safety. Workers at hazardous waste sites must
receive specialized training and medical supervision according to the Hazardous Waste Operations and
Emergency Response (HAZWOPER) regulations (29 CFR 1910.120), depending on the nature of their
exposure risk.
Resource Conservation and Recovery Act (RCRA). Under RCRA, EPA regulates hazardous waste
from the time that the waste is generated until its final disposal. RCRA also gives EPA or an authorized
State the authority to conduct inspections to ensure that individual facilities are in compliance with
regulations, and to pursue enforcement action if a violation is discovered. EPA can delegate its
responsibility to a state if the state's regulations are at least as stringent as the Federal regulations. RCRA
was updated in 1984 by the passage of the Federal Hazardous and Solid Waste Amendments, which
required phasing out land disposal of hazardous waste. Title 22, Section 66261.24 of the CCR defines
characteristics of toxicity, which is used to help guide the Federal Program.
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SARA Title III, The Emergency Planning and Community Right-to-Know Act. SARA requires
companies to declare potential toxic hazards to ensure that local communities can plan for chemical
emergencies. EPA maintains a National Priority List of uncontrolled or abandoned hazardous waste sites
identified for priority remediation under the Superfund program. EPA also maintains the CERCLIS
database, which contains information on hazardous waste sites, potential hazardous waste sites, and
remedial activities across the nation. It also provides clear procedures and limitations for members of the
public to have access to information on chemical hazards in their communities.
U.S. Environmental Protection Agency. The USEPA is the agency primarily responsible for
enforcement and implementation of Federal laws and regulations pertaining to hazardous materials and
environmental protection. Applicable Federal regulations pertaining to hazardous materials are contained
in the Code of Federal Regulations (CFR) Titles 29, 40, and 49. Hazardous materials, as defined in the
CFR, are listed in 49 CFR 172.101. The management of hazardous materials is governed by the following
laws, among others:



Resource Conservation and Recovery Act of 1976 (RCRA) (42 U.S. Code [USC] 6901 et
seq.);



Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA, also called the Superfund Act) (42 USC 9601 et seq.);




Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) (7 USC 136 et. Seq.); and
Superfund Amendments and Reauthorization Act (SARA) of 1986 (Public Law 99 499).

These laws and associated regulations include specific requirements for facilities that generate, use, store,
treat, and/or dispose of hazardous materials and hazardous wastes. USEPA provides oversight and
supervision for Federal investigations and remediation projects, evaluates effectiveness of remediation
technologies, develops hazardous materials disposal restrictions and treatment standards, and mandates
that states with their own Environmental Protection Agencies, such as California, enforce requirements
that are at least as stringent as the Federal standards.

State
California Department of Pesticide Regulations, Department of Food and Agriculture and the
Department of Public Health. The California Department of Pesticide Regulations (DPR), a division of
CalEPA, in coordination with the California Department of Food and Agriculture (CDFA), a division of
Measurement Standards and the California Department of Public Health (CDPH) have the primary
responsibility to regulate pesticide use, vector control, food, and drinking water safety.
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California Department of Industrial Relations, Division of Occupational Health Administration.
The California Department of Industrial Relations, Occupational Safety and Health Administration
(Cal/OSHA), assumes primary responsibility for developing and enforcing workplace safety regulations
within the state. Cal/OSHA standards are more stringent than Federal OSHA regulations, and are
presented in California Code of Regulations, Title 8. Standards for workers dealing with hazardous
materials include practices for all industries (General Industry Safety Orders); specific practices for
construction, hazardous waste operations, and emergency response situations. Cal/OSHA conducts on site
evaluations and issues notices of violation to enforce necessary improvements to workplace health and
safety practices.
California Air Toxic “Hot Spots” (AB 2588) Program. The Air Toxics "Hot Spots" Information and
Assessment Act (AB 2588, Connelly, 1987: chaptered in the California Health and Safety Code Section
44300, et. al.) established a formal regulatory program for site-specific air toxics emissions inventory and
health risk quantification, managed by California Air Districts. Under this program a wide variety of
industrial, commercial, and public facilities are required to report the types and quantities of toxic
substances their facilities routinely release into the air. The goals of the Air Toxics Hot Spots (ATHS)
program are to collect emissions data, identify facilities with potential for localized health impacts,
ascertain health risks, notify nearby residents of risks that are determined to warrant such notification, and
reduce significant risks. The Bay Area Air Quality Management District (BAAQMD) is responsible for
air quality in Union City and throughout the nine Bay Area counties.
The Hazardous Waste Control Act. The California hazardous waste management program enforced by
the Department of Toxic Substances Control (DTSC) was created by the Hazardous Waste Control Act
(California Health and Safety Code Section 25100 et seq.), which is implemented by regulations
described in CCR Title 26. The State program is similar to the Federal program under RCRA. The
regulations list materials that may be hazardous, and establish criteria for their identification, packaging,
and disposal. Environmental health standards for management of hazardous waste are contained in
California Code of Regulations (CCR) Title 22, Division 4.5. In addition, as required by California
Government Code Section 65962.5, DTSC maintains a Hazardous Waste and Substances Site List for the
State called the Cortese List, though newly identified sites are listed separately and are no longer added to
the list.
Hazardous Waste and Hazardous Materials Management Regulatory Program. The unified
hazardous waste and hazardous materials management regulatory program (Unified Program) required by
Senate Bill 1082 (1993) was established by CalEPA. The Unified Program consolidates, coordinates, and
makes consistent the administrative requirements, permits, inspections, and enforcement activities for the
following environmental programs under CalEPA, the State Water Resources Control Board (SWRCB),
including the Regional Water Quality Control Boards (RWQCB) within each region of the state, State
Office of Emergency Services, and the State Fire Marshal:








Underground Storage Tank program;
Hazardous materials release response plans and inventories (Business Plan program);
Hazardous waste onsite treatment program;
California Accidental Release Prevention Program (CalARPP);
Aboveground Petroleum Storage Act requirements for spill prevention, control, and
countermeasures plans;
California Fire Code (CFC) hazardous material management plans and inventories.
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The six environmental programs within the Unified Program are implemented at the local level by a local
agency, known for as a Certified Unified Program Agency (CUPA). CUPAs carry out the responsibilities
previously handled by a variety of State and local agencies, providing a central permitting and regulatory
agency for permits, reporting, and compliance enforcement, and intended to ease the burden on
businesses by providing a local contact and unified inspections of multiple regulatory programs.
The designated CUPA in Union City is the Environmental Programs Division, a part of the City’s
Economic & Community Development Department. The primary goal of the Environmental Programs
Division is to protect public health and the environment by promoting and enforcing compliance with
hazardous materials management, emergency reporting and Clean Water requirements.
Regional Water Quality Control Board. The Regional Water Quality Control Board (RWQCB) is
authorized by the Porter Cologne Water Quality Control Act of 1969 to protect the waters of the state.
The RWQCB provides oversight for sites where the quality of groundwater or surface waters is
threatened. Extraction and disposal of contaminated groundwater due to investigation/remediation
activities or due to dewatering during construction would require a permit from the RWQCB if the water
were discharged to storm drains, surface water, or land. CCR Title 23, Chapter 15, requires that nonhazardous liquid wastes in excess of 42 gallons or solid wastes in excess of 10 cubic yards must be
reported to the RWQCB. Domestic wastewater and refuse releases are required to be reported under
different regulations.

Local
County of Alameda Department of Agriculture. The regulation of pesticide storage, application, and
waste disposal is under the jurisdiction of the County Office of the Agricultural Commissioner; the
Commissioner implements the Cal EPA Department of Pesticide Regulation (DPR) program as well as
weights and measures certifications. The Commissioner inspects businesses and those who apply
pesticides in and around homes, offices, parks, streets, farms, and ranches. In addition, the Commissioner
investigates complaints of pesticide misuse and follows-up on doctors' reports of suspected pesticide
exposure.
Certified Unified Program Agency (CUPA). The Economic & Community Development Department’s
Environmental Programs Division is the CUPA for Union City. The CUPA implements state laws and
regulations regarding hazardous materials storage, use and handling (above certain thresholds), including
hazardous wastes, for all facilities within Union City boundaries. The division also has primary
responsible for soil contamination in the top three feet from ground surface and assists the Alameda
County Water District on groundwater cleanup cases. The division also responds to environmental
complaints and referrals, and manages the Clean Water Program Industrial and Commercial inspection
and Illicit Discharge programs.
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Key Terms
The following key terms used in this chapter are defined as follows:
Envirostor and Geotracker. State of California databases used to track hazardous waste sites and
contaminated properties in California.
Hazardous Materials or Hazardous Waste. A substance that poses a threat to human health and the
environment because of the physical or chemical nature, quantity, or concentration of the substance.
Medical and bio-hazardous waste is excluded from this definition.
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SECTION 10.6

NOISE

Introduction
This section describes the existing (2014) noise conditions, major noise sources, and regulatory
framework related to noise levels in Union City.

Major Findings


Roadway traffic is the most significant source of noise affecting residents in Union City.
Interstate 880, Mission Boulevard, Decoto Road, Alvarado-Niles Road, Whipple Road, Union
City Boulevard, Dyer Street, Central Avenue, and Alvarado Boulevard are the most significant
sources of traffic noise.



The Bay Area Rapid Transit (BART) operates a station in Union City. BART provides service
transit on an elevated track through a portion of the city that exposes nearby residential
neighborhoods to elevated noise levels.

Existing Conditions
Noise Background
Noise level (or volume) is generally measured in decibels (dB) using the A-weighted sound pressure level
(dBA). The A-weighting scale is an adjustment to the actual sound pressure levels to be consistent with
that of human hearing response, which is most sensitive to frequencies around 4,000 Hertz (about the
highest note on a piano) and less sensitive to low frequencies (below 100 Hertz).
Sound pressure level is measured on a logarithmic scale with the 0 dB level based on the lowest
detectable sound pressure level that people can perceive (an audible sound that is not zero sound pressure
level). Based on the logarithmic scale, a doubling of sound energy is equivalent to an increase of 3 dBA,
and a sound that is 10 dBA less than the ambient sound level has no effect on ambient noise. Because of
the nature of the human ear, a sound must be about 10 dBA greater than the reference sound to be judged
as twice as loud. Generally, a 3 dBA change in community noise levels is noticeable, while 1-2 dBA
changes generally are not perceived. Quiet suburban areas typically have noise levels in the range of 4050 dBA, while arterial streets are in the 50-60+ dBA range. Normal conversational levels are in the 60-65
dBA range, and ambient noise levels greater than 65 dBA can interrupt conversations.
Noise levels typically drop off at a rate of 6 dBA per doubling of distance from point sources (such as
industrial machinery). Noise from lightly traveled roads typically attenuates at a rate of about 4.5 dB per
doubling of distance. Noise from heavily traveled roads typically attenuates at about 3 dB per doubling of
distance. Noise levels may also be reduced by intervening structures; generally, a single row of buildings
between the receptor and the noise source reduces the noise level by about 5 dBA, while a solid wall or
berm reduces noise levels by 5 to 10 dBA. Standard new residential construction typically provides a
reduction of exterior-to-interior noise levels of 25 dBA or more with windows closed.
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In addition to the actual instantaneous measurement of sound levels, the duration of sound is important
since sounds that occur over a long period of time are more likely to be an annoyance or cause direct
physical damage or environmental stress. One of the most frequently used noise metrics that considers
both duration and sound power level is the equivalent noise level (Leq). The Leq is defined as the single
steady A-weighted level that is equivalent to the same amount of energy as that contained in the actual
fluctuating levels over a period of time (essentially, the average noise level). Typically, Leq is summed
over a one-hour period. Lmax is the highest RMS (root mean squared) sound pressure level within the
measuring period, and Lmin is the lowest RMS sound pressure level within the measuring period.
The time period in which noise occurs is also important since noise that occurs at night tends to be more
disturbing than that which occurs during the day. Community noise is usually measured using Day-Night
Average Level (Ldn), which is the 24-hour average noise level with a 10-dBA penalty for noise occurring
during nighttime (10 p.m. to 7 a.m.) hours, or Community Noise Equivalent Level (CNEL), which is the
24-hour average noise level with a 5 dBA penalty for noise occurring from 7 p.m. to 10 p.m. and a 10
dBA penalty for noise occurring from 10 p.m. to 7 a.m. Noise levels described by Ldn and CNEL usually
do not differ by more than 1 dB.

Union City Noise Standards
The Union City General Plan Health and Safety Element contains policies related to community noise.
General Plan (GP) policy HS-C.1.1 identifies certain land uses to be "noise sensitive" including single
and multi-family residential; group homes; hospitals and extended medical facilities; schools and other
learning institutions; libraries; and similar uses as may be determined by the City. The General Plan
also contains a table (Table 10-7), which defines acceptable limits of noise for various land uses
throughout the community. These standards specify the maximum exterior noise levels allowable for
developments. Noise sensitive land uses are required to reduce interior noise levels to a maximum of 45
dBA CNEL.
GP policy HS-C.1.3 requires submittal of a noise impact analysis for development of new noise sensitive
land uses in areas where current or future exterior noise levels from transportation sources (i.e., roadway,
highway/freeway, rail uses, and aircraft noise), or stationary sources exceed the noise standards listed in
Table 10-7. The study must include recommendations and evidence to establish mitigation that will
reduce noise exposure to an acceptable level.
TABLE 10-7
MAXIMUM ALLOWABLE NOISE EXPOSURE BY LAND USE
Union City
2002
Noise Measurement Location
Residential – Low Density Single Family,
Duplex, Mobile

Noise Level (CNEL)
0-55

5660

6165

6670

7175

7580

>81

Residential – Multiple Family, Group Homes
Motels/Hotels
Schools, Libraries, Churches, Hospitals,
Extended Care
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TABLE 10-7
MAXIMUM ALLOWABLE NOISE EXPOSURE BY LAND USE
Union City
2002
Noise Measurement Location

Noise Level (CNEL)
0-55

5660

6165

6670

7175

7580

>81

Auditoriums, Concert Halls, Amphitheaters
Sports Arenas, Outdoor Spectator Sports
Playgrounds, Neighborhood Parks
Golf Courses, Riding Stables, Water
Recreation
Office Buildings, Business Commercial and
Professional
Industrial, Manufacturing, Utilities, Agriculture
Normally Acceptable. Specified land use is satisfactory, based on the assumption
that any buildings involved are of normal, conventional construction, without any
special noise insulation.
Conditionally Acceptable. New construction or development should be undertaken
only after a detailed analysis of the noise reduction requirements is made and needed
insulation features.
Normally Unacceptable. New construction or development should generally be
discouraged. If new construction or development does proceed, a detailed analysis of
the noise reduction.
Unacceptable. New construction or development should not be undertaken.
Source: Union City General Plan Health and Safety Element, Noise Table HS-2, 2002.

Chapter 9.40 of the Union City Municipal Code also establishes noise limits for residential, commercial,
industrial, and public properties. These requirements essentially limit sound generated from the site to a
certain level above local ambient noise levels. The level of sound exceedance is based on the specific land
use. Chapter 9.40 also includes standards related to construction noise, which provide specific hours that
construction activities can occur. Specific noise standards are listed in the “Regulatory Setting” portion of
this section.

Page 10-52

Public Review Draft Background Report
June 2015

Hazards and Public Safety
Union City General Plan Update
Noise Setting
Traffic Noise
Traffic is the main source of noise in Union City. The main arterial streets in Union City are Mission
Boulevard, Decoto Road, Alvarado-Niles Road, Whipple Road, Union City Boulevard, Dyer Street,
Central Avenue, and Alvarado Boulevard (Union City General Plan Housing Element Transportation
Element 2002). The only freeway in Union City is Interstate 880, which connects to local roads within the
city via Whipple Road and Alvarado-Niles Road. The highest noise levels occur along these high-traffic
volume roadways.

Railroad Operations Noise
The Bay Area Rapid Transit (BART) operates a station in Union City at 10 Union Square near Decoto
Road. The railroad within the city limit generally runs parallel to the west of Mission Boulevard and
passes over several residential neighborhoods on an elevated track. The BART train is a frequent source
of elevated noise levels to sensitive noise receptors within close proximity to the railway.

Airport Noise
The nearest major commercial airports to Union City are the Hayward Executive Airport, about 3.5 miles
to the northwest; Oakland International Airport, located approximately 10 miles to the northwest; Mineta
San Jose International Airport, which is approximately 20 miles south; and the San Francisco
International Airport, approximately 25 miles to the north. Although air traffic noise is not generally
considered intrusive, the location of Union City between two major airports and the combination of air
traffic flow from both of the airports flying over Union City may be cause for concern in the future as air
travel increases in volume.

Stationary Noise
Generally, industrial areas generate noise from operation of machinery, loading and unloading of
equipment or materials, truck traffic associated with the use, etc. The majority of Union City Industrial
Districts are zoned Light Industrial (ML) and Special Industrial (MS), which are located throughout the
City. These industrial areas are not known to produce intrusive noise levels, although they generate truck
and freight traffic on local roadways.
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Existing Noise Setting
Ambient noise level measurements were taken at various points throughout the city on August 11, 2014,
in fair weather and moderate temperature conditions. The noise measurement locations were near
intersections of the main arterial streets (See Figure 10-8). These noise measurement locations are also
generally within the focus areas of the Union City General Plan update. Each noise measurement was
sampled for 15 minutes using a Rion NL-21 sound level meter. The noise measurements generally
monitored traffic noise, although noise from stationary sources (such as industrial activity near the
Horner/Veasy area and the BART station), were also captured by the measurements. The noise
measurement results are seen below in Table 10-8.
TABLE 10-8
SUMMARY OF SHORT-TERM NOISE MONITORING
Noise Measurement
Location

Union City
2014
Primary Source(s) of Noise

Focus Area
Union City
Boulevard
Corridor
Horner/Veasy
Area

LAeq
(dBa)

1

Union City Boulevard

Traffic on Union City Boulevard

68.4

2

Horner Street

General Industrial-Use related
noise

3

Alvarado Boulevard

Traffic on Alvarado Boulevard

4

Alvarado-Niles Road

Traffic on I880 Ramp, Traffic on
Alvarado-Niles Road

-

70.8

5

Decoto Road

Traffic on Decoto Road,
BART Station

Greater Station
District Area

69.2

6

Mission Boulevard

Traffic on Mission Boulevard

Mission
Boulevard
Corridor

65.9

54.5
61.3

Source: Field visit by Ken Chen (Rincon Consultants, Inc.) on August 11, 2014 using Rion NL-21 sound level
meter.

Existing exterior noise conditions for mobile noise sources in Union City are shown in Figure 10-7.
Exterior noise levels generated from traffic and BART are the predominant sources of elevated noise
levels throughout Union City. Traffic noise generated from State highways, arterial streets, and the BART
railway within Union City during peak hour traffic conditions (7:30 a.m. to 8:30 a.m., 5:00 p.m. to 6:00
p.m., whichever ADT was higher for each road segment was inputted) were projected using the Federal
Highway Administration’s Traffic Noise Model (TNM). Peak hour traffic volumes for automobiles were
provided by Hextrans. As shown in Figure 10-7, exterior noise levels at nearby residences generally are
below 70 dBA CNEL. This does not take into account sound barriers and sound-insulating features that
may reduce noise beyond what is projected in the figure.
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Figure 10-7
Sample Noise Contours

880

City of
Hayward
Tamarack Dr

Mi
io
ss

Rd
De co
to

St

Sh
e rm

hS
7T

Ci

Dr

Wy
ian

St

Ln

App

H

ne
Pi

Dr

Th
11

ria
Ma

an

t

ta
Sa n

y
rre
To

Western Av

Central Av

Dowe Av

t

S
Th
13

Pacific St

l

S
Th
10

Rd
Alvarado Niles

io
ss
nB

Dr

l

Sa
n

An

dre

as

Arizona St

ra d o

Niles

Rd

Dr

Bl

Dy
er

St

Ca
be
llo

St

Dec o
to R d

do

Alva

Pa lm

Al v
a ra
Union City Bl

Mi

t

Alvarado Bl
St
Fred i

Skyla

rk Dr

SP
Ra
il

P err
y Rd

roa

d

Ro
l
ya

b
De

A nn

o ra
h

Bl

De
lo r
es

Dr

Dr

D
an
Je
r

ad

Carmel

o
SP Railr

Re
ge
n ts

City of
Fremont

Dr

Clov

BA
RT

er St

Beg o
n ia S

t

l

Rd
ry

City Limits

Decibals

65 dB
75 dB
60 dB

ed
a

yB

Lo
w

Cit

Al
am

klin D

r

Cr
ee
k

Nila

nd
S

t

Wy

Un
io n

R oc

Baylands

nB

r Dr

St t
h
8T Th S
9

r
e D

ew
a te

Av

Atlantic St

k sid

Tid

ien

St
h
4T St
h
5T St
h
6T

rid

ad
ilr o
Ra

Me

P ar

Whipple Rd

Union City Bl

Whipple Rd

[

70 dB
0

0.25

Miles
Source: Rincon Consultants, 2014

0.5

This page is intentionally left blank.

Page 10-56

Public Review Draft Background Report
June 2015

Figure 10-8
Noise Measurement Locations
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Regulatory Setting
Federal
U.S. Department of Housing and Urban Development (HUD) Environmental Criteria and
Standards, 24 CFR Part 51. HUD requires new residential construction qualifying for HUD financing
proposed in high noise areas (exceeding 65 dBA Ldn) to incorporate noise attenuation features to
maintain acceptable interior noise levels. HUD requires that all structures provide sufficient attenuation to
achieve an interior level of 45 dBA Ldn or less if the exterior level is 65 dBA Ldn or less. HUD approvals
in a "normally unacceptable noise zone" (exceeding 65 decibels but not exceeding 75 decibels) requires a
minimum of five decibels additional noise attenuation for buildings if the day‐night average is greater
than 65 decibels but does not exceed 70 decibels, or minimum of 10 decibels of additional noise
attenuation if the day‐night average is greater than 70 decibels but does not exceed 75 decibels.
Title 23 of the Code of Federal Regulations, Part 772. The Federal Highway Administration (FHWA)
requires new Federal or Federal‐aid highway construction projects, or alterations to existing (2014)
highways that significantly change either the horizontal or vertical alignment and/or increases the number
of through‐traffic lanes, to abatement noise per Title 23 of the Code of Federal Regulations. FHWA
considers noise abatement for sensitive receivers such as picnic areas, recreation areas, playgrounds,
active sport areas, parks, residences, motels, hotels, schools, churches, libraries, and hospitals when
“worst‐hour” noise levels approach or exceed 67 dBA Leq. Caltrans has further defined the definition of
approaching the NAC to be 1 dBA below the NAC (e.g., 66 dBA Leq is considered approaching the NAC
for Category B activity areas).

State
California Code of Regulations (Title 24). Known as the California Building Code, the California Code
of Regulations contains standards for allowable interior noise levels associated with exterior noise
sources. The standards state that “Interior noise levels attributable to exterior sources shall not exceed 45
dB in any habitable room.” The standards apply to new hotels, motels, dormitories, apartment houses, and
dwellings other than detached single‐family residences (i.e., apartments). The code goes on to indicate
that: “Residential structures to be located where the annual Ldn or CNEL exceeds 60 dB shall require an
acoustical analysis showing that the proposed design will achieve the prescribed allowable interior level.
For public use airports or heliports the Ldn or CNEL shall be determined from the airport land use plan
prepared by the County in which the airport is located. For all other airports or heliports, or public use
airports or heliports for which a land use plan has not been developed, the Ldn or CNEL shall be
determined from the noise element of the general plan of the local jurisdiction.”
California Government Code Section 65302(f). California Government Code Section 65302(f) requires
all General Plans to include a Noise Element that addresses noise‐related impacts in the community. The
State Office of Planning and Research (OPR) has prepared guidelines for the content of the noise element,
which includes the development of current (2014) and future noise level contour maps. These maps must
include contours for the following sources:




Passenger and freight on‐line railroad operations and ground rapid transit systems.



Local industrial plants, including, but not limited to, railroad classification yards.

Commercial, general aviation, heliport, and military airport operations, aircraft flyovers, jet
engine tests stands, and all other ground facilities and maintenance functions related to airport
operation.
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Other stationary ground noise sources identified by local agencies as contributing to the
community noise environment.




Highways and freeways.
Primary arterials and major local streets.

Local
Union City Zoning Ordinance. Chapter 9.40, Community Noise, of the Union City Municipal Code
establishes noise limits for residential, commercial, industrial, and public properties as well as
construction activities, which are listed below.



Residential Property – No person shall produce, suffer, or allow to be produced any machine,
animal or any combination of same, on residential property, a noise level more than ten (10)
dBA above the local ambient at any point outside of the property plane.



Commercial and Industrial Property – No person shall produce, suffer or allow to be produced
by any machine or device, or any combination of same, on commercial or industrial property,
a noise level more than twelve dBA above the local ambient at any point outside of the
property line.



Public Property
A. No person shall produce, suffer, or allow to be produced by any machine or device, or
any combination of same, on public property, a noise level more than 15 dBA above the
local ambient at a distance of 25 feet or more, unless otherwise provided in this chapter.
B. Sound performances and special events not exceeding 80 dBA measured at a distance of
50 feet are exempt from this chapter when approval, therefore, has been obtained from
the appropriate governmental entity, except as provided elsewhere in the Zoning Code.
C. Vehicle horns, or other devices primarily intended to create a loud noise for warning
purposes, shall not be used when the vehicle is at rest, or when a situation endangering
life, health, or property is not imminent.



Construction Activities -Notwithstanding any other provision of the Noise Ordinance, between
the hours of eight a.m. and eight p.m. daily except Saturday, when the exemption herein shall
apply between nine a.m. and eight p.m. and Sundays and holidays, when the exemption herein
shall apply between ten a.m. and six p.m., construction, alteration, or repair activities which
are authorized by valid City permit shall be allowed if they meet at least one of the following
noise limitations:
A. No individual piece of equipment shall produce a noise level exceeding eighty-three dBA
at a distance of twenty-five feet. If the device is housed within a structure on the property,
the measurement shall be made outside the structure at a distance as close to twenty-five
feet from the equipment as possible.
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B. The noise level at any point outside the property plane of the project shall not exceed
eighty-six dBA.

Key Terms
The following key terms used in this chapter are defined as follows:
A-Weighted Sound Level (dBa). The sound pressure level in decibels as measured on a sound level
meter using the A-weighting filter network. The A-weighting filter de-emphasizes the very low- and very
high-frequency components of the sound in a manner similar to the frequency response of the human ear
and correlates well with subjective reactions to noise.
Ambient Noise Level. The composite of noise from all sources near and far. The normal or existing level
of environmental noise but at a given location.
Community Noise Equivalent Level. The average A-weighted noise level during a 24-hour day,
obtained after addition of five decibels in the evening from 7:00 p.m. to 10:00 p.m. and after addition of
10 decibels to sound levels measured in the night between 10:00 p.m. and 7:00 a.m.
Day/Night Noise Level, Ldn or DNL. The average A-weighted noise level during a 24-hour day,
obtained after addition of 10 decibels to levels measured in the night between 10:00 p.m. and 7:00 a.m.
Decibel. A unit describing the amplitude of sound, equal to 20 times the logarithm to the base 10 of the
ratio of the pressure of the sound measured to the reference pressure. The reference pressure for air is 20.
Equivalent Noise Level. The average A-weighted noise level during the measurement period.
Frequency. The number of complete pressure fluctuations per second above and below atmospheric
pressure. Normal human hearing is between 20 Hz and 20,000 Hz. Infrasonics sound are below 20 Hz and
Ultrasonic sounds are above 20,000 Hz.
Intrusive. Noise which intrudes over and above the existing ambient noise at a given location. The
relative intrusiveness of a sound depends upon its amplitude, duration, frequency, and time of occurrence,
and tonal or informational content as well as the prevailing ambient noise level.
Lmax and Lmin. The maximum and minimum A-weighted noise level during the measurement period.
Sound Pressure Level. The sound force per unit area, usually expressed in micro Pascals (or 20 micro
Newtons per square meter), where one Pascal is the pressure resulting from a force of one Newton exerted
over an area of one square meter. Sound pressure level is expressed in decibels as 20 times the logarithm
to the base 10 of the ratio between the pressures exerted by the sound to a reference sound pressure (e.g.,
20 micro Pascals). Sound pressure level is the quantity that is directly measured by a sound level meter.
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SECTION 10.7

GREENHOUSE GASES

Introduction
This section provides a discussion of existing (2014) global climate conditions, climate change science,
and greenhouse gas (GHG) emissions sources in California, the San Francisco Bay Area, and Union City.
This section also provides a summary of applicable regulations with respect to local, regional, and
statewide GHG emission sources. A discussion of the expected impacts caused by global climate change
within Union City is included in Section 10.8 (Climate Change).

Major Findings


In 2011 Alameda County emitted approximately 13.2 million metric tons (MMT) of carbon
dioxide equivalent GHG emissions (CO2e), or about 15 percent of total regional emissions
within the Bay Area Air Quality Management District (BAAQMD).



Union City has an adopted Climate Action Plan (CAP) that includes a 2005 baseline GHG
emission inventory, 2020 emissions forecast, and GHG reduction target for the year 2020. The
City’s GHG target is to reduce GHG emissions to 20 percent below 2005 baseline emission
levels by the year 2020. The CAP includes GHG reduction measures organized into six
“Action Areas”, which include land use, transportation, energy, water, waste, and green
infrastructure.



Total GHG emissions in Union City were approximately 342,297 metric tons (MT) of CO2e in
2005. The largest source of GHG emissions in Union City were residential and commercial
building energy (54 percent), while transportation emissions comprised approximately 37
percent of local emissions. Emissions from solid waste comprised 7 percent of emissions and
emissions from water consumption comprised 2 percent of emissions.



An update to the 2005 GHG emissions inventory was prepared for the year 2010, which
concluded that city-wide emissions decreased by 4 percent. This reduction is partially
attributable to the cleaner mix of electricity utilized by PG&E in 2010 as well as a 23 percent
decrease in local government operations, which was largely driven by an 80 percent decrease
in transit fleet emissions.



The Bay Area Air Quality Management District’s 2011 regional GHG emissions inventory
includes a list of the “Top 200” major GHG emitting point source facilities in the region.
Three of the facilities on the list are located within Union City.
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Existing Conditions
Greenhouse Gases and Climate Change
Global climate change refers to changes in the average climatic conditions on the earth as a whole,
including changes in temperature, wind patterns, precipitation, and storms. Global warming, a related
concept, is the observed increase in average temperature of the earth’s surface and atmosphere caused by
increased GHG emissions, which can contribute to changes in global climate patterns. GHGs, such as
water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), and ozone (O3), are gases in the earth’s atmosphere that play a critical role in
determining the earth’s surface temperature. Specifically, GHGs allow high-frequency solar radiation to
enter the earth’s atmosphere, but trap the low frequency, long wave energy, which is radiated back from
the earth to space, resulting in a warming of the atmosphere. The trapping of heat at the earth’s surface is
known as the “greenhouse effect.”
GHGs are the result of both natural and human activities. The consumption of fossil fuels for power
generation and transportation, and industrial processes are the primary sources of GHG emissions. Carbon
dioxide is also removed from the atmosphere (or “sequestered”) when it is absorbed by plants as part of
the biological carbon cycle. Therefore, deforestation, forest fires, and the decomposition of organic waste
also result in GHG emissions. Without human interventions the earth maintains an approximate interannual balance between the emission of GHGs into the atmosphere and its storage in oceans and
terrestrial ecosystems. Following the industrial revolution, however, increased combustion of fossil fuels
(e.g., gasoline, diesel, coal) and other industrial processes have contributed to the rapid increase in
atmospheric levels of GHGs. This increase in GHGs correlates with the recent increase in global average
temperature (which has risen approximately 1.4°F since the early 20th century).
The principal GHGs that enter the atmosphere as a result of human activities include the following:



Carbon dioxide (CO2) released into the atmosphere through the burning of fossil fuels (oil,
natural gas, and coal), solid waste, trees and wood products, and as a result of other chemical
reactions (e.g., cement production).



Methane (CH4) emitted during the production and transport of coal, natural gas, and oil.
Methane emissions also result from agricultural practices, such as the raising of livestock, and
from the decomposition of organic waste in landfills.



Nitrous oxide (N2O) emitted during agricultural and industrial activities, as well as during the
burning of fossil fuels and solid waste.



Fluorinated gases (i.e., hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride)
synthetic GHGs emitted from a variety of industrial processes (e.g., aluminum production) and
used in commercial, industrial, and consumer products (e.g., automobile air conditioners and
refrigerants). These gases are typically emitted in smaller quantities, but because they are
potent GHGs, they are sometimes referred to as “high global warming potential” gases.

Each GHG has a different potential for trapping heat in the atmosphere, called global warming potential.
For example, one pound of methane has 21 times more heat-capturing potential than one pound of carbon
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dioxide. To simplify reporting and analysis of GHGs, GHG emissions are typically reported in metric
tons of carbon dioxide equivalent (MT CO2e) units. When dealing with an array of emissions, the gases
are converted to their carbon dioxide equivalents for comparison purposes. The global warming potentials
for common GHGs are shown in Table 10-9.
TABLE 10-9
GLOBAL WARMING POTENTIAL OF GHGs
Greenhouse Gas
Carbon Dioxide (CO2)
Methane (CH4)
Nitrous Oxide (N20)
Hydroflourocarbons (HFCs)
Perflourocarbons (PFCs)
Sulfur Hexaflouride (SF6)

2013

Global Warming Potential

1

1

1
25
298
12-14,800
7,500-17,340
22,800

Values over 100-year time horizon
Source: 40 CFR Part 98 – EPA 2013 Revisions to Greenhouse Gas Reporting Rule and
Final Confidentiality Determination for New or Substantially Revised Data Elements.

Greenhouse Gas Emissions Inventories and Forecasts
In 2010, estimated worldwide emissions from human activities totaled nearly 46 billion metric tons of
greenhouse gases, expressed as carbon dioxide equivalents. This represents a 35 percent increase from
1990. These numbers represent net emissions, which include the effects of land use and forestry. Carbon
dioxide emissions, which account for about three-fourths of total emissions, increased by 42 percent over
this period. The majority of the world’s emissions result from electricity generation, transportation, and
other forms of energy production and use.
In 2012, U.S. greenhouse gas emissions totaled 6,526 million metric tons (14.4 trillion pounds) of carbon
dioxide equivalents. This 2012 total represents a 5 percent increase since 1990 but a 10 percent decrease
since 2005. For the United States, during the period from 1990 to 2012, carbon dioxide emissions
increased by 5 percent. Methane emissions decreased by 11 percent, as reduced emissions from landfills,
coal mines, and natural gas systems were greater than increases in emissions from activities such as
livestock production. Nitrous oxide emissions, predominantly from agricultural soil management
practices such as the use of nitrogen as a fertilizer, increased by nearly 3 percent. Emissions of fluorinated
gases (hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride), released as a result of commercial,
industrial, and household uses, increased by 83 percent. Electricity generation is the largest U.S.
emissions source, accounting for 32 percent of total greenhouse gas emissions since 1990. Transportation
is the second-largest source of greenhouse gas emissions, accounting for 27 percent of emissions since
1990.
Based upon the California Air Resources Board (ARB) California Greenhouse Gas Inventory for 20002011, California produced 448 MMT CO2e in 2011. The major source of GHG in California is
transportation, contributing 38 percent of the state’s total GHG emissions. Industrial activity is the second
largest source, contributing 21 percent of the state’s GHG emissions (ARB, October 2011). California’s
emissions are due in part to the state’s large size and large population compared to other states. However,
a factor that reduces California’s per capita fuel use and GHG emissions, as compared to other states, is
its relatively mild climate. ARB has projected that statewide unregulated GHG emissions for the year
2020 will be 507 MMT CO2e. These projections represent the emissions that would be expected to occur
in the absence of any GHG reduction actions.
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Regional and Local GHG Emissions
San Francisco Bay Area
The Bay Area Air Quality Management District (BAAQMD) conducts periodic inventories of GHG
emissions within the San Francisco Bay Area Air Basin, of which Union City is a part. In 2015
BAAQMD updated its regional GHG emissions inventory (originally conducted for the baseline year of
2002) to the base year 2011. In 2011, 86.6 MMT CO2e were emitted as a result of activities in the San
Francisco Bay Area. Of these, 83.9 MMT CO2e were emitted within the Air Basin and 2.7 MMT CO2e
were indirect emissions from imported electricity. The transportation sector contributed approximately 40
percent of total GHG emissions in the Bay Area, including on-road motor vehicles, locomotives, ships
and boats, and aircraft. The industrial/commercial sector contributed about 36 percent of regional GHG
emissions, with primary sources including oil refining, natural gas and other fuel combustion, waste
management, cement manufacturing, and other sources.
A summary of the 2011 regional GHG emissions inventory, by sector and county, is shown in Table 1010. Alameda County, in which Union City is located, emitted approximately 13.2 MMT CO2E, or about
15 percent of total regional emissions.
TABLE 10-10
2011 BAY AREA GHG EMISSIONS, BY SECTOR AND COUNTY (MMT CO2e)
BAAQMD
2015
Contra
Costa

Marin

Napa

Industrial/
Commercial
Residential
Fuel
Electricity/ CoGeneration
Off-Road
Equipment
Transportation
Agriculture/
Farming
Total (all
Sectors)

San
San
Francisco Mateo

2.7

17.8

0.4

0.2

1.2

1.3

1.0

0.3

0.1

0.9

7.2

0.2

0.2

0.2

7.9

Total
SF Bay
Area

Santa
Clara

Solano

1

Sonoma

1.4

4.1

2.7

0.5

31.0

0.9

0.8

1.5

0.3

0.4

6.6

0.1

0.5

0.4

2.2

0.4

0.2

12.1

0.0

0.0

0.2

0.1

0.4

0.0

0.2

1.3

5.0

1.3

0.9

3.0

5.0

7.6

1.6

2.0

34.3

0.1

0.2

0.2

0.1

0.0

0.0

0.2

0.1

0.2

1.3

13.2

31.4

2.4

1.5

7.7

7.7

16.0

5.1

3.5

86.6

Alameda

1

Notes: MMT CO2e = million metric tons of carbon dioxide equivalent. Totals may not be add up due to rounding of figures.
1
Portion within BAAQMD jurisdiction
Source: Bay Area Emissions Inventory Summary Report: Greenhouse Gases, Base Year 2011. Tables F and J. Updated
January 2015.
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The 2011 Bay Area GHG Emissions Inventory also includes a list of the “Top 200” major GHG emitting
point source facilities in the region. Three of the facilities on the list are located within Union City, as
shown in Table 10-11.
TABLE 10-11
2011 BAY AREA “TOP 200” MAJOR GHG EMISSION FACILITIES LOCATED
WITHIN UNION CITY
Union City
2015

Rank in
Top 200
57
99
120

Facility name
United States Pipe &
Foundry Company, LLC
Turk Island Solid Waste
Disposal Site
American Licorice Company

Source: BAAQMD, 2015.

Address

Total GHG
Emissions in 2007
(MT CO2e)

1295 Whipple Road

28,062

Union City Boulevard

10,700

2477 Liston Way

8,106

The Metropolitan Transportation Commissions’ (MTC) Transportation 2035 Plan for the San Francisco
Bay Area (April 2009) projects that overall, GHG emissions in the Bay Area will decrease 14 percent
between the years 2006 and 2035. This decrease is attributed to improvements in vehicle and fuel
technologies due to stricter State and Federal mandates, the turnover of older fleets, and changing
attitudes and travel behaviors.
Plan Bay Area, the successor to MTC’s Transportation 2035 plan, formally combined two existing
regional planning processes, the Regional Transportation Plan and the Regional Housing Needs
Allocation. The goal is to better link regional transportation planning and funding with a projection for
future land use. The development of Plan Bay Area was spurred by the passage of SB 375, which
directed each of the state’s 18 Metropolitan Planning Organizations (MPO) to develop a Sustainable
Communities Strategy (SCS) to accommodate future population growth and reduce greenhouse gas
emissions from cars and light trucks. The MTC, the MPO for the San Francisco Bay Area including
Union City, was assigned targets of a 7 percent reduction in per capita GHG emissions from 2005 levels
by 2020 and a 15 percent reduction in per capita GHG emissions by 2035.
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Union City
Union City adopted a Climate Action Plan (CAP) in October 2010. Included in the City’s CAP is an
inventory of communitywide GHG emissions in the city for the baseline year of 2005 and projected future
business-as-usual emissions in 2020. Projections of future 2020 emissions are provided for a business-asusual scenario which assumes that the historical and current GHG-generating practices and trends for
energy consumption, transportation, solid waste, and water consumption will continue until 2020. The
2020 business-as-usual projections do not include GHG reductions associated with implementation of the
statewide GHG reduction programs or CAP measures included in the plan to reduce GHG emissions. The
2005 baseline inventory and 2020 projection are summarized below in Table 10-12.
TABLE 10-12
UNION CITY GHG INVENTORY: 2005 & 2020 (PROJECTED)
Sector
Buildings
Residential
Commercial &
Industrial
Transportation
City Wide VMT
State Highway VMT
Waste
Water
TOTAL

Union City 2010
2005
2020
MT CO2e
% of Total
MT CO2e
% of Total
183,689
53.6%
193,823
53.2%
70,239
20.5%
79,517
21.8%

Change
MT CO2e
% of Total
10,129
5.5%
9,277
13.2%

113,454

33.1%

114,306

31.4%

852

0.8%

126,984
101,112
25,872
25,324
6,296
342,297

37.1%
29.5%
7.5%
7.4%
1.8%
100.0%

130,831
104,176
26,656
31,873
7,716
364,243

35.9%
28.6%
7.3%
8.8%
2.1%
100%

2,847
3,063
784
6,549
1,420
21,946

3.0%
3.0%
3.0%
25.9%
22.6%
6.4%

VMT = Vehicle Miles Traveled
Source: Union City Climate Action Plan, 2010.

Total GHG emissions in Union City were approximately 342,297 MT CO2e in 2005. Energy consumption
in the form of natural gas and electricity for buildings was the largest source of emissions, contributing
183,689 MT CO2e (53.6 percent). The building sector is projected to be the largest source of emissions in
2020 as well, accounting for 53.2 percent of 2020 emissions. The transportation sector generated
approximately 126,984 MT CO2e or 37.1 percent of 2005 emissions and is projected to generate 35.9
percent of emissions in 2020. Emissions associated with solid waste and water accounted for
approximately 7.4 and 1.8 percent of emissions, respectively, in 2005.
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Table 10-13 further shows how GHG emissions are projected to change in 2030 and 2040 under 2005
business-as-usual conditions. As shown in the Table 10-13, GHG emissions are projected to increase by
16.5 percent by 2040.
TABLE 10-13
UNION CITY GREENHOUSE GAS EMISSIONS (2005-2040)
Union City
Sector
Building Energy
Residential Energy
Commercial & Industrial Energy
Transportation
Citywide VMT
State Hwy VMT
Waste
Water
TOTAL

Greenhouse Gas Emissions (MT CO2e)
2005
2020
2030
2040
183,693 193,823 201,251
209,273
70,239
79,517
86,374
93,821
113,454 114,306 114,878
115,452
126,984 130,832 133,462
136,145
101,112 104,176 106,270
108,406
25,872
26,656
27,192
27,738
25,324
31,873
37,155
43,312
6,296
7,716
8,836
10,120
342,297 364,244 380,704
398,850

% Change
(2005-2040)
13.9%
33.6%
1.8%
7.2%
7.2%
7.2%
71.0%
60.7%
16.5%

Note: projects for 2030 and 2040 were extrapolated from the 2005 baseline emissions and 2020 projections.
Totals may not add up due to the rounding of numbers.
Source: Rincon Consultants, Inc.

The CAP includes a GHG reduction goal for communitywide emissions of 20 percent below 2005
baseline emissions levels by 2020. This equates to a reduction of 90,405 MT CO2e in 2020. The CAP
includes reduction strategies in six main Action Areas to assist the City in achieving the reduction target.
Each Action Area is subdivided into a series of GHG reduction measures. The six GHG reduction Action
Areas include:








Land Use Action Area
Transportation Action Area
Energy Action Area
Water Action Area
Waste Action Area
Green Infrastructure Action Area

The CAP estimates that full implementation of all GHG reduction measures with the effects of AB 1493,
the Low Carbon Fuel Standard (LCFS), and the Renewable Portfolio Standard (RPS) in Union City
would result in a combined reduction of 100,060 MT CO2e, or approximately 22.8 percent below 2005
levels, thereby meeting the 2020 GHG reduction target.
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The CAP includes an implementation chapter which includes specific actions for the City to carryout to
implement the GHG reduction measures and evaluate the plan’s success. It also establishes criteria for
staff to use when determining if a proposed development project is consistent with the CAP for CEQA
purposes. An update to the 2005 GHG emissions inventory was prepared for the year 2010, which
concluded that city-wide emissions decreased by 4 percent. This reduction is partially attributable to the
cleaner mix of electricity utilized by PG&E in 2010 as well as a 23 percent decrease in local government
operations, which was largely driven by an 80 percent decrease in transit fleet emissions.

Regulatory Setting
International Regulations and Treaties
Kyoto Protocol. The Kyoto Protocol established commitments for industrialized nations to reduce their
collective emissions of six GHGs (CO2, CH4, N2O, SF6, HFCs, and PFCs) to 5.2 percent below 1990
levels by 2012. In 1997 the UNFCC brought nations together to draft the Kyoto Protocol. The United
States is a signatory of the Kyoto Protocol, but Congress has not ratified it and the United States has not
bound itself to the Protocol’s commitments. The first commitment period of the Kyoto Protocol ended in
2012. Governments, including 38 industrialized countries, agreed to a second commitment period of the
Kyoto Protocol beginning January 1, 2013 and ending either on December 31, 2017 or December 31,
2020, to be decided by the Ad Hoc Working Group on Further Commitments for Annex I Parties under
the Kyoto Protocol at its seventeenth session.
United Nations Framework Convention on Climate Change. The United States is, and has been, a
participant in the United Nations Framework Convention on Climate Change since it was produced in
1992. The UNFCCC is an international environmental treaty with the objective of “stabilization of GHG
concentrations in the atmosphere at a level that would prevent dangerous human-caused interference with
the climate system.” This is generally understood to be achieved by stabilizing global GHG
concentrations between 350 and 400 parts per million (ppm), in order to limit the global average
temperature increases between 2 and 2.4°C above pre-industrial levels. The UNFCC itself does not set
limits on GHG emissions for individual countries or enforcement mechanisms. Instead, the treaty
provides for updates, called “protocols,” that would identify mandatory emissions limits.

Federal
The Federal government continues to actively develop a climate change program to reduce GHGs. The
April 2, 2007, U.S. Supreme Court ruling that carbon dioxide is an air pollutant as defined under the
Clean Air Act (CAA), and that EPA has the authority to regulate emissions of GHGs (Massachusetts v.
U.S. Environmental Protection Agency [2007] 549 U.S. 05‐1120) propels the development of new rules
and regulations.
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Energy Independence and Security Act (2007). The Energy Independence and Security Act of 2007
includes several provisions that will increase energy efficiency and the availability of renewable energy,
which in turn will reduce GHG emissions. First, the Act sets a Renewable Fuel Standard that requires fuel
producers to use at least 36 billion gallons of biofuel by 2022. Second, it increased Corporate Average
Fuel Economy (CAFE) Standards to require a minimum average fuel economy of 35 miles per gallon for
the combined fleet of cars and light trucks by 2020. Third, it includes a variety of new standards for
lighting and for residential and commercial appliance equipment, including residential refrigerators,
freezers, refrigerator-freezers, metal halide lamps, and commercial walk-in coolers and freezers.
U.S. Environmental Protection Agency Rules and Guidelines. On May 13, 2010, EPA issued a Final
Rule that took effect on January 2, 2011, setting a threshold of 75,000 MT CO2e per year for GHG
emissions. New and existing industrial facilities that meet or exceed that threshold require a permit. On
November 10, 2010, EPA published the “PSD and Title V Permitting Guidance for Greenhouse Gases.”
EPA’s guidance document is directed at State agencies responsible for air pollution permits under the
Federal Clean Air Act to help them understand how to implement GHG reduction requirements while
mitigating costs for industry. It is expected that most states will use EPA’s new guidelines when
processing new air pollution permits for power plants, oil refineries, cement manufacturing, and other
large pollution point sources.
On January 2, 2011, EPA implemented the first phase of the Tailoring Rule for GHG emissions Title V
Permitting. Under the first phase of the Tailoring Rule, all new sources of emissions are subject to GHG
Title V permitting if they are otherwise subject to Title V for another air pollutant and they emit at least
75,000 MT CO2e per year. Under Phase 1, no sources were required to obtain a Title V permit solely due
to GHG emissions. Phase 2 of the Tailoring Rule went into effect July 1, 2011. At that time new sources
were subject to GHG Title V permitting if the source emits 100,000 MT CO2e per year, or they are
otherwise subject to Title V permitting for another pollutant and emit at least 75,000 MT CO2e per year.
On July 3, 2012, EPA issued the final rule that retains the GHG permitting thresholds that were
established in Phases 1 and 2 of the GHG Tailoring Rule. These emission thresholds determine when
Clean Air Act permits under the New Source Review Prevention of Significant Deterioration (PSD) and
Title V Operating Permit programs are required for new and existing industrial facilities.
On June 2, 2014, EPA proposed the Clean Power Plan, which includes guidelines to cut carbon pollution
from power plants that sets goals for emissions cuts and develops state and federal partnerships to achieve
those goals.

State
California Air Resources Board (ARB) is responsible for the coordination and oversight of State and local
air pollution control programs in California. Various statewide and local initiatives to reduce California’s
contribution to GHG emissions have raised awareness about climate change and its potential for severe
long-term adverse environmental, social, and economic effects.
Assembly Bill 1493 (2002). Referred to as the “Pavley” bill, AB 1493 requires ARB to develop and
adopt regulations to achieve “the maximum feasible and cost-effective reduction of GHG emissions from
motor vehicles.” On June 30, 2009, EPA granted the waiver of Clean Air Act preemption to California for
its GHG emission standards for motor vehicles beginning with the 2009 model year. Pavley I took effect
for model years starting in 2009 to 2016 and Pavley II, which is now referred to as “LEV (Low Emission
Vehicle) III GHG” will cover 2017 to 2025. Fleet average emission standards would reach 22 percent
reduction by 2012 and 30 percent by 2016. The Advanced Clean Cars program coordinates the goals of
the Low Emissions Vehicles (LEV), Zero Emissions Vehicles (ZEV), and Clean Fuels Outlet programs
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and would provide major reductions in GHG emissions. By 2025 when the rules would be fully
implemented, new automobiles would emit 34 percent fewer GHGs. Statewide CO2e emissions would be
reduced by 3 percent by 2020 and by 12 percent by 2025. The reduction would be 27 percent by 2035 and
33 percent in 2050.
Assembly Bill 32, the California Global Warming Solutions Act of 2006. California’s major initiative
for reducing GHG emissions is outlined in AB 32, signed into law in 2006. AB 32 codifies the statewide
goal of reducing GHG emissions to 1990 levels by 2020 (essentially a 15 percent reduction below 2005
emission levels; the same requirement as under S-3-05), and required ARB to prepare a Scoping Plan that
outlines the main State strategies for reducing GHGs to meet the 2020 deadline. In addition, AB 32
requires ARB to adopt regulations to require reporting and verification of statewide GHG emissions.
After completing a comprehensive review and update process, ARB approved a 1990 statewide GHG
level and 2020 limit of 427 MMT CO2e. ARB approved a Scoping Plan on December 11, 2008. The
Scoping Plan includes measures to address GHG emission reduction strategies related to energy
efficiency, water use, and recycling and solid waste, among other measures. It also includes a range of
GHG reduction actions that may include direct regulations, alternative compliance mechanisms, monetary
and non-monetary incentives, voluntary actions, and market-based mechanisms.
In May 2014 ARB approved the first update to the AB 32 Scoping Plan. The 2014 Scoping Plan update
defines ARB’s climate change priorities for the next five years and sets the groundwork to reach post2020 goals set forth in EO S-3-05. The update highlights California’s progress toward meeting the “nearterm” 2020 GHG emission reduction goals defined in the original Scoping Plan. It also evaluates how to
align the State’s longer-term GHG reduction strategies with other State policy priorities, such as water,
waste, natural resources, clean energy and transportation, and land use (ARB, 2014).
Executive Order S-01-07. In 2007 the former Governer issued EO S-01-07 establishing a Low Carbon
Fuel Standard (LCFS) for transportation fuels to reduce the carbon intensity of California’s transportation
fuels by at least 10 percent by 2020.
Executive Order S-3-05. In 2005 former Governor Schwarzenegger issued EO S-3-05, establishing
statewide GHG emissions reduction targets. EO S-3-05 provides that by 2010 emissions shall be reduced
to 2000 levels; by 2020 emissions shall be reduced to 1990 levels; and by 2050 emissions shall be
reduced to 80 percent of 1990 levels (California Environmental Protection Agency [CalEPA], 2006). In
response to EO S-3-05, CalEPA created the Climate Action Team (CAT), which in March 2006 published
the Climate Action Team Report (the “2006 CAT Report”) (CalEPA, 2006). The 2006 CAT Report
identified a recommended list of strategies that the State could pursue to reduce GHG emissions. These
are strategies that could be implemented by various State agencies to ensure that the emission reduction
targets in EO S-3-05 can be met with existing authority of the State agencies. The strategies include the
reduction of passenger and light duty truck emissions, the reduction of idling times for diesel trucks, an
overhaul of shipping technology/infrastructure, increased use of alternative fuels, increased recycling, and
landfill methane capture.
Renewables Portfolio Standards. Pursuant to SB 1038, SB 1078, SB 1250, and SB 107, the Renewables
Portfolio Standards (RPS) require retail sellers of electricity to increase the amount of renewable energy
that they procure each year by at least 1 percent until 20 percent of their retail sales are served with
renewable energy.
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Senate Bill 97 (2007). Signed in August 2007, SB 97 acknowledges that climate change is an
environmental issue that requires analysis in CEQA documents. SB 97 requires all projects subject to
CEQA to analyze and mitigate the GHG emissions that would occur as a result of project implementation.
In March 2010 the California Resources Agency adopted amendments to the State CEQA Guidelines for
the feasible mitigation of GHG emissions or the effects of GHG emissions. The adopted guidelines give
lead agencies the discretion to set quantitative or qualitative thresholds for the assessment and mitigation
of GHGs and climate change impacts. The BAAQMD’s June 2010 CEQA Guidelines (see more info
about guidelines in “Regional and Local” section below) include criteria for a qualified GHG reduction
strategy. A “qualified” strategy is one that can be shown to meet or exceed AB 32 mandates.
Senate Bill 375 (2008). Signed in August 2008, SB 375 assists the State in achieving AB 32 goals by
directing ARB to develop regional GHG emission reduction targets to be achieved from vehicles for 2020
and 2035. In addition, SB 375 directs each of the state’s 18 major Metropolitan Planning Organizations
(MPO) to prepare a “sustainable communities strategy” (SCS) that contains a growth strategy to meet
these emission targets for inclusion in the Regional Transportation Plan (RTP). On September 23, 2010,
ARB adopted final regional targets for reducing GHG emissions from 2005 levels by 2020 and 2035. The
Metropolitan Transportation Commission (MTC), the MPO for the San Francisco Bay Area including
Union City, was assigned targets of a 7 percent reduction in per capita GHG emissions from 2005 levels
by 2020 and a 15 percent reduction in per capita GHG emissions by 2035. In July 2013 the MTC adopted
Plan Bay Area, the area’s long-range transportation and land-use/housing plan which includes an RTP
and SCS.

Regional and Local
BAAQMD. On June 2, 2010, BAAQMD adopted thresholds of significance to assist in the review of
projects under CEQA. These included GHG thresholds. However, the thresholds are being litigated and
the BAAQMD is no longer recommending that the thresholds be used as a generally applicable measure
of a project’s significant GHG impacts.

Key Terms
The following key terms used in this chapter are defined as follows:
Carbon Dioxide (CO2). A naturally occurring gas, and also a by-product of burning fossil fuels and
biomass, as well as land-use changes and other industrial processes. It is the principal human-generated
GHG that affects the earth's radiative balance. It is the reference gas against which other GHGs are
measured and therefore has a Global Warming Potential of 1.
Carbon Dioxide Equivalent (CO2e). A metric used to compare the emissions from various greenhouse
gases based upon their global warming potential, or potency. Carbon dioxide equivalents are commonly
expressed as "metric tons of carbon dioxide equivalents” (MT CO2e). The carbon dioxide equivalent for
a gas is derived by multiplying the tons of the gas by the associated global warming potential. For
example, the global warming potential for methane is 21. This means that one metric ton of methane is
equivalent to 21 metric tons of carbon dioxide.
Carbon Sequestration. The process through which agricultural and forestry practices remove carbon
dioxide from the atmosphere. The term “carbon sinks” is also used to describe agricultural and forestry
lands that absorb carbon dioxide.
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Chlorofluorocarbons (CFCs). A family of inert, nontoxic, and easily liquefied chemicals used in
refrigeration, air conditioning, packaging, insulation, or as solvents and aerosol propellants. Because
CFCs are not destroyed in the lower atmosphere, they drift into the upper atmosphere, where their
chlorine components destroy ozone.
Climate. Climate in a narrow sense is usually defined as the "average weather," or more rigorously, as
the statistical description in terms of the mean and variability of relevant quantities over a period of time
ranging from months to thousands of years. The classical period is three decades, as defined by the
World Meteorological Organization. These quantities are most often surface variables such as
temperature, precipitation, and wind. Climate in a wider sense is the state, including a statistical
description, of the climate system.
Climate Action Plan. A description of the measures and actions that a local government will take to
reduce GHG emissions and achieve an emissions reduction target. Most plans include a description of
existing and future year emissions; a reduction target; a set of measures, including performance
standards, that will collectively achieve the target; and a mechanism to monitor the plan and require
amendment if it is not achieving specified levels. Interchangeable with GHG Reduction Plan.
Climate Change. Climate change refers to any significant change in measures of climate (such as
temperature, precipitation, or wind) lasting for an extended period (decades or longer). Climate change
may result from: natural factors, such as changes in the sun's intensity or slow changes in the earth's orbit
around the sun; natural processes within the climate system (e.g., changes in ocean circulation); human
activities that change the atmosphere's composition (e.g., through burning fossil fuels) and the land
surface (e.g., deforestation, reforestation, urbanization, desertification).
Fossil Fuel. A general term for combustible geologic deposits of carbon, including coal, oil, natural gas,
oil shale, and tar sands. These fuels emit carbon dioxide into the atmosphere when burned, thereby
significantly contributing to the enhanced greenhouse effect.
Global Warming. Global warming is an average increase in the temperature of the atmosphere near the
earth's surface and in the troposphere, which can contribute to changes in global climate patterns. Global
warming can occur from a variety of causes, both natural and human induced. In common usage, "global
warming" often refers to the warming that can occur as a result of increased emissions of GHGs.
Global Warming Potential. One type of simplified index based upon radiative properties that can be
used to estimate the potential future impacts of emissions of different gases upon the climate system in a
relative sense. The reference gas in this case is CO2.
Greenhouse Effect. The earth’s natural warming process. Certain atmospheric gases that trap heat in the
atmosphere, causing the greenhouse effect, are referred to as greenhouse gases.
Greenhouse Gas. Any gas that absorbs infrared radiation in the atmosphere. GHGs contribute to the
greenhouse effect. Some GHGs such as carbon dioxide occur naturally, and are emitted to the
atmosphere through natural processes and human activities. Other GHGs (e.g., fluorinated gases) are
created and emitted solely through human activities. The principal GHGs that enter the atmosphere
because of human activities include: water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide
(N2O), Chlorofluorocarbons (CFCs), and fluorinated gases [hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), and sulfur hexafluoride (SF6)].
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Greenhouse Gas Inventory. A GHG inventory is an accounting of the amount of GHGs emitted to or
removed from the atmosphere over a specific period of time (e.g., one year) for a specified area.
Inventories may be global or local. A GHG inventory also provides information on the activities that
cause emissions and removals, as well as background on the methods used to make the calculations.
Policy makers use GHG inventories to track emission trends, develop strategies and policies, and assess
progress in controlling GHG emissions.
Hydrofluorocarbons (HFCs). Man-made compounds containing hydrogen, fluorine, and carbon, many
of which have been developed as alternatives to ozone-depleting substances for industrial, commercial,
and consumer products, that have a range of global warming potentials. HFCs do not have the potential
to destroy stratospheric ozone, but they are still powerful GHGs.
Intergovernmental Panel on Climate Change. IPCC was established jointly by the United Nations
Environment Program and the World Meteorological Organization in 1988. The purpose of the IPCC is to
assess information in the scientific and technical literature related to all significant components of the
issue of climate change. The IPCC draws upon hundreds of the world's expert scientists as authors and
thousands as expert reviewers. Leading experts on climate change and environmental, social, and
economic sciences from some 60 nations have helped the IPCC to prepare periodic assessments of the
scientific underpinnings for understanding global climate change and its consequences.
Methane (CH4). A hydrocarbon that is a GHG with a global warming potential estimated at 21 times
that of carbon dioxide. Methane is produced through anaerobic (without oxygen) decomposition of waste
in landfills, animal digestion, decomposition of animal wastes, production and distribution of natural gas
and petroleum, coal production, and incomplete fossil fuel combustion.
Metric Ton. Also known as a “tonne.” Common international measurement for the quantity of GHG
emissions. A metric ton is equal to 2,205 pounds or 1.1 short tons.
Perfluorocarbons (PFCs). Potent GHGs that accumulate in the atmosphere and remain there for
thousands of years. Aluminum production and semiconductor manufacturing are the largest known manmade sources of perfluorocarbons.
Water vapor. Water vapor (H2O) is the most abundant, important, and variable GHG in the atmosphere.
Water vapor is not considered a pollutant; in the atmosphere it maintains a climate necessary for life.
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SECTION 10.8

CLIMATE CHANGE

Introduction
This section summarizes expected and potential impacts from climate change that Union City may
experience over the coming decades. A discussion of GHGs and the causes of climate change is included
in Section 10.7, Greenhouse Gas Emissions.

Major Findings


Temperatures in Union City have historically averaged about 58°F and are projected to rise
between 3.2 and 5.5°F by 2090. Additionally, Union City is projected to experience nearly 50
extreme heat days per year by 2090 compared to a historical average of four extreme heat days
per year.



Union City could experience a decrease in annual rainfall from an average of 17 inches in
2010 to 14 inches in 2100.



The spring snowpack in the Sierra Nevada, which provides 80 percent of the state’s water, has
decreased by 10 percent in the last century and may decrease up to 80 percent by 2100. For
each 1.8°F increase in earth’s average temperature, the Sierra snowpack is expected to retreat
500 feet in elevation.



California sea level rose by about seven inches during the 20th century and is predicted to rise
between 19 and 55 inches by the end of the 21st century, depending on the emissions scenario.
This increases the amount of land within Union City, generally located west of 1-880 and
along the city’s northerly boundary with Hayward, at risk of a 100-year flood caused by sea
level rise.



By 2100 a larger amount of land area in Alameda County could be vulnerable to a 100-year
flood caused by sea level rise. This includes 66,000 Alameda County residents (an increase of
450 percent), 73,000 employees (an increase of 300 percent), 468 miles of transportation
infrastructure, and $3.3 billion worth of buildings.

Existing Conditions
Climate change is expected to affect humans worldwide, threatening to harm the health and safety of
people, damage property, and impact industries. In particular, climate change will affect physical and
mental health, economic stability, and overall quality of life. It will affect access to, and the quality of
basic goods and services such as water, shelter, and food, as well as other key priorities for well-being
such as education, employment, and crime rates. According to the U.S. Global Change Research Program,
climate change is already reshaping the United States, and global warming could have serious
consequences for how Americans live and work.
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Causes of Climate Change
The greenhouse effect naturally regulates the earth’s temperature. However, human activity has increased
the intensity of the greenhouse effect by releasing increasing amounts of greenhouse gasses (GHGs) into
the atmosphere. GHGs can remain in the atmosphere for decades. The GHG emissions that are already in
the atmosphere will continue to cause climate change for years to come, just as the warming we are
experiencing now is the result of emissions produced in the past. Climatic changes are happening now
and are projected to increase in frequency and severity before the benefits of GHG emission reductions
will be realized. Increased concentrations of GHGs in the atmosphere result in increased air, surface, and
ocean temperatures. Many of the effects and impacts of climate change stem from resulting changes in
temperature and meteorological responses to those changes.
The Intergovernmental Panel on Climate Change (IPCC), which includes more than 1,300 scientists from
the United States and other countries, estimated that over the last century, global temperatures have
increased by about 1.3 degrees Fahrenheit (°F). The IPCC forecasts indicate that global temperatures can
be expected to continue to rise between 2.5°F and 10°F over the next century. According to the California
Climate Adaptation Strategy, average state temperatures are predicted to increase 1.8°F to 5.4°F by 2050
and 3.6°F to 9°F by 2100. Some regional models show average temperatures in California increasing as
much as 10.8°F.
Temperature increase predictions are based on ranges of global GHG emissions expected within the next
century. The IPCC temperature ranges mentioned above reflect a variety of low, medium, and high
scenarios for emissions. Global GHG emissions are being monitored annually and they continue to
increase. As a result, experiencing the low emission scenarios has become unlikely, while the probability
of reaching the medium and high scenarios is believed to be more likely. This discussion focuses on the
effects of the medium- or high-range emissions scenario, although information about low ranges is also
presented where relevant or available.

Rising Temperatures in Union City
Union City has already experienced a rise in average temperatures. According to the U.S. Global Change
Research Program, winters are now shorter and warmer than they were 30 years ago. Temperatures in
California have already risen 1°F on average. According to Cal-Adapt, a climate change projection
modeling tool developed by California Energy Commission, temperatures in Union City have historically
averaged about 58°F. As shown in Figure 10-9, temperatures are projected to rise between 3.2°F and
5.5°F by 2090, based on average low- and high-emissions scenarios.
While temperatures are relatively low in Union City compared to other areas in the state, Union City will
still experience temperature changes related to climate change. As shown in Figure 10-10, Union City has
historically experienced four extreme heat days per year (i.e., temperatures over 86°F), but under a lowemissions scenario this number is projected to increase to up to 50 extreme heat days per year by 2100.
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FIGURE 10-9
OBSERVED AND PROJECTED AVERAGE TEMPERATURES IN THE UNION CITY AREA
FROM 1960-2090

Source: Cal-Adapt, http://cal-adapt.org/tools/factsheet/. Accessed August 27, 2014.

FIGURE 10-10
OBSERVED AND PROJECTED AVERAGE EXTREME HEAT DAYS IN THE UNION CITY
AREA 1950 TO 2100

Source: Cal-Adapt, http://cal-adapt.org/tools/factsheet/. Accessed August 27, 2014.
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Anticipated Climate Change Effects in Union City
Variable Precipitation Patterns
Precipitation levels are difficult to predict compared to other indicators of climate change. Annual rain
and snowfall patterns vary widely from year to year, especially in California. Generally, higher
temperatures increase evaporation and decrease snowfall, resulting in a drier climate. A majority of
scientific models have shown that northern California precipitation is expected to decrease after 2030.
Precipitation may decrease as much as 12 to 35 percent by 2050. Additionally, more precipitation is
expected to fall as rain rather than as snow.
According to Cal-Adapt, Union City is expected to generally experience a decrease in annual
precipitation by 2100 in a high-emissions scenario. As shown in Figure 10-11, while precipitation is
projected to fluctuate each decade and varies depending on the emissions scenario, annual precipitation
could decrease from an annual average of 17 inches in 2010 to 14 inches in 2100 under the highemissions scenario.

Figure 10-11
UNION CITY AREA PRECIPITATION DECADAL AVERAGES OBSERVED AND
PREDICTED 1960 TO 2100

Source: Cal-Adapt, http://cal-adapt.org/tools/factsheet/. Accessed August 27, 2014.
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Reduced Snowpack and Snowline at Higher Elevations
The Sierra Nevada snowpack acts as a large natural reservoir that stores water during the winter and
releases it into Hetch Hetchy in the spring and summer. It is expected that there will be less snowfall in
the Sierra Nevada and that the elevations at which snowfalls will rise. Coincidentally, there will be less
snowpack water storage to supply runoff water in the warmer months. It has already been documented
that California’s snow line is rising. According to Cal-Adapt, more precipitation is expected to fall as rain
instead of snow, and the snow that does fall will melt earlier, reducing the Sierra Nevada spring snowpack
(see Figure 10-12).
The Sierra Nevada snowpack provides approximately 80 percent of California’s annual water supply, and
it is the origin of the Tuolumne River, the primary source of water for the San Francisco regional water
system. Some of the water supplied to Union City comes from reservoirs in the Tuolumne River
watershed and delivered 150 miles from northern Yosemite Park to Hayward through the Hetch Hetchy
aqueducts. Most of the water supplied in Union City is primarily from groundwater sources. The decrease
in snowpack, and consequently spring melt, poses a threat to groundwater resources as well.
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FIGURE 10-12
OBSERVED AND PROJECTED SNOWPACK DECADAL AVERAGES
Sierra Nevada
2010-2090
2010

2040

2060

2090

Source: Cal-Adapt, http://cal-adapt.org/tools/factsheet/. Accessed August 2014.
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The spring snowpack in the Sierra Nevada decreased by 10 percent in the last century and may decrease
up to 80 percent by 2100. DWR also estimates that for each 1.8°F increase in earth’s average temperature,
the Sierra snowpack will retreat 500 feet in elevation. According to DWR, the Sierra Nevada can expect
to experience a decrease in snowpack at lower elevations and an overall reduction of 25 to 40 percent
reduction in snowpack by 2050.

More Frequent and Extreme Storm Events
Extreme weather is expected to become more common throughout California. More extreme storm events
are expected to increase water runoff to streams and rivers during the winter months, heightening flood
risks. Warmer ocean surface temperatures have caused warmer and wetter conditions in the Sierra
Nevada, increasing flood risk. Strong winter storms may produce atmospheric rivers that transport large
amounts of water vapor from the Pacific Ocean to the California coast. These storms often last for days
and drop heavy rain or snow. Many areas in the state, including Union City, experienced 12 to 20 inches
of rain in a three-day period sometime between 1950 and 2008. As the strength of these storms the
amount of precipitation increases, the risk of flooding increases.

Diminished Air Quality
Climate change is expected to worsen air quality problems by increasing the frequency, duration, and
intensity of conditions conducive to air pollution formation. Higher temperatures and increased ultraviolet
radiation from climate change are expected to facilitate the chemical formation of more secondary air
pollutants from ground-level sources. Conversely, decreased precipitation is expected to reduce the
amount of particulates cleansed from the air.
Californians experience the worst quality air in the nation. More than 90 percent of California’s
population lives in an area that has ozone or particulate matter levels above the State air quality standard.
Incidents of wildfires in nearby foothills and mountain regions are expected to increase and further
contribute to air quality problems. More information about the air quality in Union City can be found in
Chapter 9, Natural and Cultural Resources.

Sea Level Rise
Rising sea levels are expected to occur in the future due to temperature increases that cause ocean water
to expand, Arctic and glacial ice to melt, and increased amounts of snowpack runoff to enter the sea.
California’s ocean surface temperature patterns have been warmer than normal for the past decade, a
condition known as Pacific Decadal Oscillation. California sea level appears to have risen by about seven
inches over the 20th century and is predicted to rise between 19 to 55 inches by the end of the 21st century.
Union City is located adjacent to the San Francisco Bay. As shown in Figure 10-13, many areas in Union
City are at risk of a 100-year flood with a rise in sea level expected by 2100.
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FIGURE 10-13
AREAS SUBJECT TO A 100-YEAR FLOOD EVENT IN YEAR 2100 WITH SEA LEVEL RISE
Union City
2014

Note: Areas in yellow are at risk with 5 foot 7 inch sea level rise, equivalent to the 100 year flood event area in Table
10-14 below.
Source: Cal-Adapt, http://cal-adapt.org/tools/factsheet/, August 2014.
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Sea level rise in the San Francisco Bay as of 2000 put 12,000 Alameda County residents at risk of
flooding and could put up to 66,000 Alameda County residents, or about four-and-the-half times as many,
at risk of flooding by 2100 (see Table 10-14). In 2000, 19,000 employees were also at risk of flooding,
and this number could increase by almost three times to 73,000 by 2100. Of all the counties in the Bay
Area, only San Mateo County has a greater number of residents at risk of flooding at 100,000 people.
TABLE 10-14
POPULATION AND EMPLOYMENT VULNERABLE TO A 100-YEAR FLOOD EVENT IN
YEAR 2100 WITH SEA LEVEL RISE
Alameda County 2012
Unit
Population
Employees

0” Rise
12,000
19,000

20” Rise
22,000
27,000

40” Rise
43,000
48,000

55” Rise
66,000
73,000

Percent Change
(0” to 55”)
450%
284%

Source: Pacific Institute. The Impacts of Sea Level Rise on the San Francisco Bay. Prepared for the
California Energy Commission CEC-500-2012-014, July 2012.

Anticipated Climate Change Impacts on Union City
According to the 2009 California Climate Change Adaptation Strategy (Adaptation Strategy), Union City
can expect to experience increased average temperatures with overall hotter and drier conditions,
reductions in winter snow, increases in winter rains, accelerating sea level rise, and more extreme weather
events. The Adaptation Strategy indicates that extreme weather events (e.g., heat waves), wildfires,
droughts, and floods are likely to be some of the earliest climate impacts. However, there is some
uncertainty about when, where, and to what extent these impacts will affect Union City’s residents,
businesses, and natural environments.

Water Supply and Quality
Climate change is expected to increase pressure on and competition for water resources, worsening
already stretched water supplies. Decreasing snowpack and spring stream flows and increasing demand
for water from a growing population and hotter climate could lead to increasing water shortages. Water
supplies are also at risk from rising sea levels.
The San Francisco Bay Area is expected to experience hotter and drier conditions and reduced Sierra
snowpack that could cause reduced reservoir supplies and river flows. The region may experience more
intense rainfall events that could increase demand for reservoir capacity to provide for water capture and
storage. As a result, water supply is expected to decrease and water yields from reservoirs are expected to
become more unreliable. As the earth’s temperature rises, water demands are expected to increase and
could result in a longer season of peak treated water demands. Competition for water is expected to
increase among cities, farmers, and the environment.
Changes to air and land temperatures will have an impact on the timing, amount, type, and location of
precipitation and runoff. This will impact the quantity of water supplies, the management of those
quantities, the quality of the source water, and the demand for treated drinking water. DWR has identified
anticipated changes to the source water conditions in the watershed that will likely impact the quality of
the source waters, including more intense storm events, longer drought periods, reduced snowpack at
lower elevations, and earlier spring runoff.
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Changes in source water quantity and quality may impact the treatment necessary to produce potable
drinking water. These changes could result in additional treatment processes required and increased costs
for treated drinking water in order to avoid potential for human health risk via drinking water
consumption.

Health and Safety
Respiratory Illness
As temperatures rise from global warming, the frequency and severity of heat waves will grow and
increase the potential for bad air days, which can lead to increases in illness and death due to dehydration,
heart attack, stroke, and respiratory disease. According to the Environment News Service, poor air quality
results in approximately 21,000 deaths per year across California. In the winter 2013 BAAQMD
registered 20 “Spare the Air” day alerts and exceeded the California 24-hour standard for PM10 (set at 50
micrograms per cubic meter) five times. Additionally, dry conditions can lead to a greater number of
wildfires producing smoke that puts people with asthma and respiratory conditions at risk of illness or
death.
Heat-related Illness
Higher temperatures and the increased frequency of heat waves associated with climate change are
expected to significantly increase heat-related illnesses, such as heat exhaustion and heat stroke, while
also worsening conditions associated with cardiovascular and respiratory diseases, diabetes, nervous
system disorders, emphysema, and epilepsy.
In California heat waves have killed more people than all other disaster events in the last 15 years, usually
affecting vulnerable populations such as infants, the sick, the elderly, or those of low incomes who lack
access to air conditioning or work outdoors. An increase of every 10°F in average daily temperature is
associated with a 2.3 percent increase in mortality. During heat waves mortality rates can increase to
about 9 percent. By 2100 Union City could experience up to a 6 percent increase in average temperature
and up to seven heat waves per year. As temperatures in Union City increase, vulnerable populations such
as children, the elderly, people with existing illnesses, and people who work outdoors will face the
greatest risk of heat-related illness.
Vector-borne Diseases
As climate change affects temperature, humidity, and rainfall levels across California, some areas could
become more suitable habitats for insects (especially mosquitoes), ticks, and mites that may carry
diseases. Wetter regions are typically more susceptible to vector-borne diseases, especially human
hantavirus cardiopulmonary syndrome, Lyme disease, and West Nile virus.
The amount and pattern of precipitation, as well as warmer winter weather, affects the abundance of
vector habitat and food supply. Union City is projected to have warmer winters that may attract vector
populations (e.g., mosquito inhabited still-water pools may become more prolific).

Page 10-86

Public Review Draft Background Report
June 2015

Hazards and Public Safety
Union City General Plan Update

Floods can also increase the food supply available to rodents that may transmit Lyme disease, plague,
tularemia, and rickettsial infections. In each of these cases the increase in vector-borne disease
occurrences is expected to impact public health and increase demand on health care systems.

Flood Risk
Increased flood frequency and elevated flood risk are expected in California as a result of sea level rise,
more intense storm events, and shifts in the seasonal timing of rainfall and snowpack runoff. Union City
is protected by a system of levees that will be further strained to meet the challenges expected from sea
level rise and more extreme storm events. Additionally, more frequent and heavier precipitation may
cause flooding and landslides, which would result in considerable costs in damages to property,
infrastructure, and even human life.
Overall, $3.3 billion worth of buildings are at risk of flood damage in Alameda County as of 2000. This
number could increase to $15 billion with a 55-inch rise in sea level. Residential buildings face the
greatest flood risk, making up 51 percent of the total. Commercial and industrial buildings follow, making
up 32 and 14 percent of the total, respectively. Government buildings face the least flood risk, making up
only 1 percent of the overall total.
According to the Adapting to Rising Tides (ART) Project, which is investigating how sea level rise and
storm events will affect the future of Bay Area communities, infrastructure, ecosystems and economy,
nearly 5,000 people in Union City (7 percent of the population) would be exposed to storm event
flooding assuming 16 inches of sea level rise. With 55 inches of sea level rise, that number increases to
over 25,000 people in Union City (39 percent of the population). Table 10-15 shows the number of
residents and employees that would be affected by sea level rise, as well as estimated replacement costs
and assessed value of property affected. .
TABLE 10-15
RESIDENTS, EMPLOYEES, AND PROPERTY VALUES EXPOSED TO 16 AND 55 INCHES
OF SEA LEVEL RISE IN UNION CITY

Type of
Facility

City
Total1

Residents

66,869

Employees

19,210

Replacement
Costs ($M)
Assessed
Value ($M)

Union City 2012
16” Sea Level Rise
Daily
Storm Event
Tide
Exposed
to Wind
Exposed Exposed
Waves
Only
353
4,849
20,652
(1%)
(7%)
(31%)
716
0
(4%)

Daily
Tide

55” Sea Level Rise
Storm Event
Exposed to
Wind Waves
Only

Exposed

Exposed

17,940
(27%)
1,197
(6%)

25,722
(39%)
4,562
(24%)

8,441
(13%)
-

3,259

26

220

940

716

1,200

380

7,563

0

589

2,428

1,859

2,964

766

1 Total is for the portion of the City in the ART project area
Source: ART Vulnerability and Risk Assessment Report, Chapter 5, Community Land Use, September 2012
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Fire Risk
Recent practice of wildfire suppression has resulted in large fuel loads accumulating in many grassland
ecosystems, leading to a dramatic increase in large-scale wildfires in the western United States. Fire
season has also become longer in duration due to warmer, earlier springs that dry out vegetation, and
more serious as drought and temperature increases intensify the drying effect of the season. The eastern
areas of Union City are open hillsides. These areas are subject to increasing fire risk. For more
information on fire risk in Union City, see Section 10.3, Fire Hazards.

Economic Growth and Stability
Economic impacts due to climate change will likely affect all sectors of the economy with negative
consequences. A study conducted in 2008 by the University of California, Berkeley, and Next10,
estimated that if no action is taken, potential statewide direct costs due to climate change-induced damage
could exceed tens of billions of dollars annually, with even higher direct economic costs and placing
trillions of dollars of real estate at risk. Consequently, the economic well-being of communities declines
with higher risk and greater uncertainty about the future. Residents, businesses, and public agencies will
likely see everyday costs for food and services increase. Costs will increase to cover energy, water, food,
and health-related issues, leaving less money for discretionary household spending, business investment
and profits, and government services.
Overall energy demand could increase 6 percent by 2020 and electricity demand by residential dwellings
could increase by up to 55 percent by 2100. Energy costs are expected to rise as demand increases to cool
buildings due to higher temperatures and extreme heat waves. Energy prices may also be affected due to
more variable energy supplies locally and from increased competition for electricity, natural gas, and oil.
Water is crucial for the economy, as virtually every industry relies on it to grow and ultimately sustain
their business. Water costs will likely rise due to increased demands for potable, landscaping, and
irrigation water use (e.g., metered water cost increases) and scarcity of and competition for water
supplies. Some businesses claim water availability is a bigger challenge than energy security, and that we
may run out of water before we run out of fuel. Water shortages and reduced water quality may result in
regulatory caps for water use and conflicts between local businesses and communities.
Food prices are expected to increase as the agricultural sector experiences lower yields or crop patterns
shift due to higher temperatures and droughts, crops are damaged from extreme weather events, and/or
operation costs increase (e.g., irrigation water costs). The amount of irrigated land may increase by as
much as 40 percent by 2080.
Workforce productivity may be more frequently disrupted by climate change-induced health impacts to
residents and employees due to vector- and water-borne disease; heat-related illness; and increased
demand for and costs of health care. Outdoor labor and industries (e.g., construction) may be at even
higher risk as more frequent, unhealthy working conditions become more common (e.g., higher
temperatures, poorer air quality, heat waves, extreme weather events). Workers may be harmed when
climate-related events, such as floods, cause them to lose their jobs and incomes. The indirect effects of
climate change also may lead to similar outcomes, as businesses move away from areas affected by
climate change impacts to less affected areas.
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Finally, climate change impacts will likely result in property damage due to hotter temperatures, more
extreme weather events, and flooding. Damages to development in the western United States due to
extreme weather and storm events have already exceeded $1 billion in six of the past 25 years.
Preparation for and adaptation to new and changing conditions will likely generate new costs that were
not necessary to address similar concerns in the past. Residents, businesses, and the City can expect
increased costs for maintenance and upgrades to address these issues, or to make repairs in the event of
damage. As climate change generates conditions not experienced in the past, preparation and adaptation
will be more costly in terms of requiring new information, institutions, infrastructure, and behaviors.

Environmental Protection
Climate change effects will have broad impacts on local and regional ecosystems, habitats, and wildlife as
average temperatures increase, precipitation patterns change, and more extreme weather events occur.
Although species have adapted to environmental changes for millions of years, a quickly changing
climate could require adaptation on larger and faster scales than in the past. Similarly, the timing of many
natural events, such as growing seasons and migrations, are linked to temperature, moisture availability,
and amount of daylight. Changes in weather patterns and extreme events associated with climate change
will disrupt these natural patterns. Species that cannot adapt are at risk of extinction. Even the loss of a
single species can have subsequent impacts on other species connected through food webs and other
relationships. Climate change is expected to radically and quickly change the ecosystems that many plants
and animals rely on for survival.
Some species will be able to adapt to changing habitats by shifting their range or altitudes in order to
adjust to rising temperatures. However, others might not be able to adapt fast enough to keep pace with
the rate of climate change. Climate change may even allow some species to increase the range of habitat
where they can live; however, plants and animals that need to move to survive may find wildlife corridors
blocked or face competition from other species.
The risk of extinction could increase for many species, especially those that are already endangered or at
risk due to isolation by geography or human development, low population numbers, or a narrow
temperature tolerance range. Additionally, as species move to more favorable areas, new competitions for
food and resources may form. Some species that thrive may be invasive (not native to a region) and could
gradually drive out or even kill native species.
As temperatures increase, California vegetation is expected to change. Desert and grassland vegetation is
projected to increase while forest vegetation is projected to generally decline. The natural cycle of plant
flowering and pollination, as well as the temperature conditions necessary for a thriving locally adapted
agriculture, may also be affected. Perennial crops, such as grapes, may take years to recover. Increased
temperatures also provide a foothold for invasive species of weeds, insects, and animals.
The increased flow and salinity of water resources could seriously affect habitat and food sources for fish
that are of both economic and recreational interest to residents. Native fish such as salmon are vulnerable
to floods, which deposit silt on their eggs. Freshwater fish such as Coho salmon and steelhead trout are at
risk of extinction as water temperatures rise with global temperatures. Other animals are affected by
changing weather patterns and events. Sparrow chick populations coincide with precipitation levels and
extreme heat waves negatively impact the breeding pattern of Cormorant seabirds.
Sea level rise would result in the erosion of beaches, bay shores, river deltas, marshes, and wetlands, and
would increase the salinity of estuaries, marshes, rivers, and aquifers. This increased salinity has the
potential to damage or destroy crops in low-lying farmlands, and has serious impacts on water supplies.
Flooding also threatens natural resources.
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Social Vulnerability to Climate Change
The impacts of climate change will not affect people equally. Some people are more likely to be impacted
than others. People exposed to the most severe climate-related hazards are often those least able to cope
with the associated impacts, due to their limited adaptive capacity. Globally, climate change is expected
to have a greater impact on a larger population living in poorer and developing countries. People in these
areas have lower incomes and rely on natural resources and agricultural systems that will likely be
affected by changing climates. These countries also often lack the technology and social systems needed
to address and adapt to climate change on a large scale.
Certain groups in developed countries like the United States will also experience more impacts from
climate change than others. People in rural areas are more likely to be affected by climate change impacts,
such as droughts or severe storms, compared to their urban counterparts. However, certain groups living
in cities will also be at higher risk than others. Union City residents who are at greatest risk for the
impacts described earlier in this section include children, the elderly, those with existing health problems
(obese youth), the socially and/or economically-disadvantaged (people of color, foreign born population,
households speaking little English, low-income households, unemployed, population without a high
school diploma), those who are less mobile (living in group quarters, women giving birth in the last 12
months, households without a vehicle), and those who work outdoors. Place of residence is another
vulnerability indicator, as renters, households without air conditioning, households lacking access to
grocery stores, households in treeless areas, and households on impervious land cover are also more
vulnerable to climate change impacts.
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Regulatory Setting
Federal
Executive Order 13653. Executive Order (EO) 13653, signed by President Obama on November 1,
2013, builds upon a previous EO signed in October 2009 (EO 13514) to prepare the U.S. for the impacts
of climate change. The EO created a Council on Climate Preparedness and Resilience comprised of
representatives from across the Federal government. The Council works to integrate climate resiliency
into Federal programs; provide information, data, and tools for the public on climate change
preparedness; and update the agency adaptation plans annually. In addition, the Executive Order creates a
State, local, and Tribal Leaders Task Force on Climate Preparedness and Resilience to inform Federal
efforts (EPA, November 2014).
Federal Emergency Management Agency. In March 2003 the Federal Emergency Management Agency
(FEMA) became part of the U.S. Department of Homeland Security. FEMA's continuing mission within
the new department is to lead the effort to prepare the nation for all hazards and effectively manage
Federal response and recovery efforts following any national incident. FEMA also initiates proactive
mitigation activities, trains first responders, and manages the National Flood Insurance Program and the
U.S. Fire Administration.
U.S. Environmental Protection Agency. EPA is responsible for developing and enforcing regulations
that implement environmental laws enacted by Congress. EPA is responsible for researching and setting
national standards for a variety of environmental programs, and delegates to states and tribes the
responsibility for issuing permits, monitoring, and enforcing compliance. EPA provides technical
information related to adaptation planning and supports numerous adaption efforts throughout the country
(EPA, November 2014).

State
Executive Order S-13-08. Executive Order S-13-08, signed by former Governor Arnold Schwarzenegger
in 2008, requires development of a Climate Adaptation Strategy that directs statewide management of
climate impacts from sea level rise, increased temperatures, shifting precipitation, and extreme weather
events. The California Natural Resources Agency (CNRA) adopted the California Climate Change
Adaptation Strategy in 2010. The Strategy is grouped into seven subject areas: public health, ocean and
coastal resources, water supply and flood protection, agriculture, forestry, biodiversity and habitat, and
transportation and energy infrastructure. CNRA also adopted updated CEQA guidelines that provide
direction on addressing GHG emissions in environmental review documents.
Senate Bill 7x7 Statewide Water Conservation. In November 2009 the California State legislature
passed and the Governor approved a comprehensive package of water legislation, including Senate Bill
(SB) 7x7 addressing water conservation. In general SB 7x7 requires a 20 percent reduction in per capita
urban water use by 2020, with an interim 10 percent target in 2015. The legislation requires urban water
users to develop consistent water use targets and to use those targets in their UWMPs. SB 7x7 also
requires certain agricultural water supplies to implement a variety of water conservation and management
practices and to submit Agricultural Water Management Plans in 2012.
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Local
Alameda County Water District 2010-2015 Urban Water Management Plan. Water conservation is a
form of climate adaptation planning. The Urban Water Management Plan (UWMP) supports long‐term
water resource planning and determines the availability of water supplies to meet current and future
demand. The UWMP quantifies current and future water demands over a 25‐year planning horizon (20102035), assesses the reliability of water supplies in normal and dry years, describes water shortage
contingency plans, and describes current and planned demand management and water conservation
efforts. The UWMP also set targets for reducing urban per‐capita usage and achieve reductions by 2015
and 2020 to comply with SB7, formally known as the Water Conservation Bill of 2009.

Key Terms
The following key terms used in this chapter are defined as follows:
Atmospheric River. A meteorological phenomenon that draws water vapor from the Pacific Ocean near
the equator and transports it to the U.S. West Coast.
Carbon dioxide equivalent. A distinct measure for describing how much global warming a given type
and amount of greenhouse gas may cause, using the functionally equivalent amount or concentration of
CO2 as the reference (see more complete definition in Section 10.7).
Climate Change. Refers to any significant change in the measures of climate lasting for an extended
period of time. In other words climate change includes major changes in temperature, precipitation, or
wind patterns, among others, that occur over several decades or longer.
Climate Change Adaptation. Adaptation is preparing for climate change impacts that are expected to
occur, by making adjustments in natural or human systems in response to actual or expected climatic
stimuli or their effects that are aimed at minimizing harm or taking advantage of beneficial opportunities.
Climate Impacts. The consequences of climate change on natural and human systems.
Emissions Scenario. A plausible representation of the future development of emissions of substances that
are potentially radioactively active (e.g., greenhouse gases, aerosols), based on a coherent and internally
consistent set of assumptions about driving forces (e.g., demographic and socioeconomic development,
technological change) and their key relationships. Concentration scenarios, derived from emissions
scenarios, are used as input into a climate model to compute climate projections.
Erosion. The process of removal and transport of soil and rock by weathering, mass wasting, and the
action of streams, glaciers, waves, winds, and underground water.
Extreme Heat Days. A day in April through October where the maximum temperature exceeds the 98th
historical percentile of maximum temperatures (based on daily temperature data between 1961-1990).
Extreme Storm Events. The increase in precipitation intensity and variability, increase in wind speed,
and increase in ocean temperatures that increase the number and intensity of tropical cyclones and
hurricanes that can increase the risk of flooding, drought, erosion, turbidity, debris in reservoirs, nutrient
and pollutant loading, and wildfires.
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Flood. A temporary rise in flow rate and/or stage (elevation) of any watercourse or stormwater
conveyance system that results in runoff exceeding normal flow boundaries and inundating adjacent,
normally dry areas.
Fuel Load. The buildup of easily ignited dry vegetation in grassland areas or on the forest floor.
Global Warming. The recent and ongoing global average increase in temperature near the earth’s surface
(see more complete definition in Section 10.7).
Greenhouse Effect. The earth’s natural warming process. Certain atmospheric gases that trap heat in the
atmosphere, causing the greenhouse effect, are referred to as greenhouse gases.
Greenhouse Gas. Any gas that absorbs infrared radiation in the atmosphere. GHGs contribute to the
greenhouse effect. Some GHGs such as carbon dioxide occur naturally, and are emitted to the atmosphere
through natural processes and human activities. Other GHGs (e.g., fluorinated gases) are created and
emitted solely through human activities. The principal GHGs that enter the atmosphere because of human
activities include: water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O),
Chlorofluorocarbons (CFCs), and fluorinated gases [hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs), and sulfur hexafluoride (SF6)].
Heat-related Illness. A group of physically related illnesses caused by prolonged exposure to hot
temperatures, restricted fluid intake, or failure of temperature regulation mechanisms of the body.
Disorders of heat exposure include heat cramps, heat exhaustion, and heat stroke.
Heat Waves. Heat waves are a prolonged period of excessive heat, often combined with excessive
humidity. A heat wave is defined as five or more consecutive extreme heat days.
Invasive Species. An introduced species that invades natural habitats.
Landslide. A general term for a falling mass of soil or rocks.
Levee. A dike or embankment constructed to confine flow to a stream channel and to provide protection
to adjacent land. A levee designed to provide 100-year flood protection must meet FEMA standards.
Mortality Rate. The rate of occurrence of death within a population within a specified time period;
calculation of mortality takes account of age-specific death rates, and can yield measures of life
expectancy and the extent of premature death.
Natural Gas. A hydrocarbon gas mixture that is widely used as an energy source in a variety of
applications including heating buildings, fueling vehicles, and generating electricity.
One Hundred-Year Flood. A flood event that has a 1 percent chance of occurring in any given year.
Precipitation. The amount of rain, snow, hail, etc., that has fallen at a given place within a given period,
usually expressed in inches or centimeters of water.
Reservoir. An artificial or natural storage place for water, such as a lake, pond, or aquifer, from which
the water may be withdrawn for such purposes as irrigation, water supply, or irrigation.
Sea level rise. An increase in the mean level of the ocean. Eustatic sea level rise is a change in global
average sea level brought about by an alteration to the volume of the world ocean. Relative sea level rise
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occurs where there is a net increase in the level of the ocean relative to local land movements. Climate
modelers largely concentrate on estimating eustatic sea level change. Impact researchers focus on relative
sea level change.
Silt. Unconsolidated or loose sedimentary material whose constituent rock particles are finer than grains
of sand and larger than clay particles.
Snowline. The lower altitudinal boundary of a snow-covered area, especially of one that is perennially
covered, such as the snowcap of a mountain.
Storm Runoff. The surplus surface water generated by rainfall that does not seep into the earth but flows
overland to flowing or stagnant bodies of water.
Snowpack. A seasonal accumulation of slow-melting snow.
Ultraviolet Radiation (UV Radiation). The energy range just beyond the violet end of the visible
spectrum. UV radiation is the major energy source for the stratosphere and mesosphere, playing a
dominant role in both energy balance and chemical composition.
Vector. An organism, such as an insect, that transmits a pathogen from one host to another.
Vector-borne Diseases. Diseases transmitted between hosts by a vector organism such as a mosquito or
tick (e.g., malaria).
Vulnerability. The degree to which a system is exposed to, susceptible to, and (un)able to cope with and
adapt to the adverse effects of climate change, including climate variability and extremes.
Watershed. The total area above a given point on a watercourse that contributes water to its flow; the
entire region drained by a waterway or watercourse that drains into a lake, or reservoir.
Wildland Fire. Any fire occurring on undeveloped land.
Z-score. A statistical measure that tells how a single data point compares to normal data and describes not
only whether a point was above or below average, but how unusual the measurement is.
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