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Safety

The purpose of the Safety Element is to identify the natural and man-made public health
and safety hazards that exist within the city, and to establish preventative and responsive

policies and programs to mitigate their potential impacts. This Element addresses geologic

hazards, flood hazards, hazardous materials, wildfire hazards, climate change, and
emergency services. It also includes policies on natural hazards mitigation planning, in
alignment with the Federal Disaster Mitigation Act of 2000 and the Federal Emergency
Management Agency’s implementing regulations and support the County’s Multi-
Jurisdictional Local Hazard Mitigation Plan. Airport safety is addressed in the Land Use,
Circulation, and Noise Elements.
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SEISMIC AND GEOLOGIC
HAZARDS

Geologic and soils hazards include steep slopes
and landslides, subsidence, expansive soils, and
soils with naturally-occurring asbestos. Additional
information on soils and erosion within the
Planning Area is in the Open Space &
Conservation Element. Seismic hazards related to
earthquakes include groundshaking and ground
failures, such as liquefaction, lateral spreading,
ground lurching, seiches, mudslides, landslides,
and soil slumping.

Geology

The Planning Area is in a basin bounded by the
Sierra Nevada foothills and mountains to the east
and the Coast Ranges to the west, and filled with
deep layers of sediment from the Sierra Nevada.
The St. Johns River flows through the northeastern
portion of the Planning Area, along with smaller
streams and canals. The area is basically flat, lying
at an elevation of approximately 330 feet above sea
level. As described in Chapter 6, surface soils in the
Planning Area range from fine sandy loam and
loam to alkali soils. Some soils have the potential
to present moderate geologic hazards to building,
due to their susceptibility to erosion or to
expansion and contraction.

Expansive Soils

Expansive soils have the potential to shrink or
swell significantly with changes in moisture
content, which can limit the development capacity
of an area. The type and amount of the silt and clay
content in the soil will determine the amount of
shrink or swell associated with the various levels of
water content. Soils comprised of sand and gravel
are not expansive soils.

Expansive soils are most likely to be found in
basins and basin rims. Any structure located on
expansive soils can be significantly damaged
should the soil suddenly shrink or swell. Structural
damage may result over a long period of time,
usually from inadequate soils and foundation
engineering or the placement of structures directly
on expansive soils. Construction in areas of
expansive soils may require major sub-excavation
and replacement of existing materials with more
stable soils.

Soil types considered to have a moderate “shrink-
swell” potential underlie about 2,480 acres in the
Planning Area, and are located near the Highway
99/198 interchange, north of the St. Johns River,
and in the northwest near the intersection of Road
80 and Avenue 328. Erosion susceptibility and
shrink-swell potential figures can be found in
Chapter 6 of the General Plan.

The Safety Element identifies natural and
manmade hazard and establishes preventative
and responsive policies.
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New structures are required to adhere to current
California Building Code (CBC) standards. (top)

In the Planning Area, hazards due to ground
shaking are considered to be low. Damage is
most likely to occur to older masonry buildings.
(bottom)
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Subsidence

Subsidence occurs when a large portion of land is
displaced vertically, usually due to the withdrawal
of groundwater, oil, or natural gas. Soils that are
particulatly subject to subsidence include those
with high silt or clay content. Some areas in Tulare
County have subsided up to 16 feet over the past
few decades.! Subsidence may occur in the
Planning Area, particularly in areas with high clay
content soils or due to groundwater withdrawal.

Seismic Hazards

There are no known active earthquake faults in the
Planning Area as shown in Figure 8-1. The closest
active faults are Owens Valley fault group and
Sierra Nevada Fault Zone, 75 miles to the east of
the Planning Area, the San Andreas Fault Zone
(60 miles to the west), and an unnamed fault group
north of Bakersfield (60 miles to the south).” Major
earthquakes such as the 1906 San Francisco, 1952
Kern County, and 1983 Coalinga quakes were felt
and caused some minor to moderate property
damage in Visalia. It is possible, but unlikely, that
previously unknown faults could become active in
the area. The State Geologist has not delineated

1 Tulare County, General Plan 2030 Update, August 2012.

Appendix A. http://generalplan.co.tulare.ca.us/
2 USGS Fault Maps, http:/ /quake.wt.usgs.gov/info/faultmaps

any Alquist-Priolo Earthquake Fault Zones within
or near the Planning Area.

Groundshaking

The most significant hazard associated with
earthquakes for the Visalia area is ground shaking
caused by earthquakes along the San Andreas fault
to the west or Owens Valley fault to the east.
However, the hazards due to groundshaking are
considered to be low, according to the California
Geological Survey and US Geological Survey’s
Probabilistic Seismic Hazard Analysis. The analysis
is based on historic earthquakes, slip rates on major
faults and deformation throughout the region and
the potential for amplification of seismic waves by
near-surface geologic materials. The resulting
earthquake shaking potential is used in developing
building code design values, estimating future
earthquake losses and prioritizing earthquake
retrofit. In the Planning Area, low levels of
shaking, with less frequency, are expected to
damage only weaker masonry buildings. However,
very infrequent earthquakes could still cause strong

shaking.3

3 California Geological Survey and US Geological Survey,
Earthquake Shaking Potential for California, Map Sheet 48 Revised
2016). 2016.

https:/ /www.consetvation.ca.gov/cgs/Documents/Publications/
Map-Sheets/MS_048.pdf
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Figure 8-1: Regional Faults
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Ground Failure

Earthquake-induced ground failures, such as
ruptures, lateral spreading, ground lurching,
seiches, or mudslides, are unlikely to occur in the
Planning Area because of its relatively stable
geologic formation and lack of active faults.

Seismic Safety

Existing structures in the Planning Area could be
affected by the types of earthquake-induced effects
listed above, but to varying degrees based on
length, intensity, and distance of the earthquake
from a given building. New structures are required
to adhere to current California Building Code
(CBC) standards for Seismic Zone 3, and provide
adequate design, construction and maintenance of
structures to prevent exposure of people and
structures to major geologic hazards. In particular,
any critical facilities such as hospitals, fire and
police stations, and emergency communications
and operations centers must be adequately
designed, constructed and maintained with the goal
of remaining functional after a large seismic event.
The use of flexible utility connections, building
anchors, and adequately reinforced concrete can
reduce the loss of life and damage to buildings for
human occupancy.

FLOOD HAZARDS

Visalia is subject to extensive flood hazards. With
global temperatures continuing to rise, more water
evaporates from the oceans, increasing the amount
of water vapor in the atmosphere and ultimately
altering weather patterns. This results in heavier
and longer lasting storm events which can cause
significant flooding and damage to communities
and infrastructure. These changes can be especially
impactful in Visalia, where an arid climate, flat
topography, and development increases the
amount of impervious surfaces and results in
flooding. In 2023, Visalia entered a state of
emergency to prepare for localized flooding as a
result of multiple atmospheric rivers causing
record precipitation across California and bringing
Lake Kaweah to capacity.

Although the average annual precipitation in the
Visalia area is approximately 11 inches, portions of
the Kaweah watershed which contributes to
flooding in Visalia have a mean annual
precipitation of 40 inches. Most rainfall occurs
between October and May. Due to climate change,
however, the frequency and severity of anomaly
years like 2023 are expected to increase, making
stormwater management and flooding response a

top priority.

In the Planning Area, waterways and surface runoff
generally flow from east to west, terminating in the



Tulare Lake Basin. Channels include the St. John’s
River, Modoc Ditch, Mill Creek Ditch, Mill Creek,
Tulare Irrigation District (TID) Canal, Packwood
Creek, Cameron Creek, Deep Creek, Evans Creek,
Persian Ditch (See Figure 8-2). Most watercourses
are intermittent drainages that receive a significant
portion of flow from storm water runoff during the
rainy season. This intermittent flow is typically
supplemented from water released from Terminus
Dam on the Kaweah River.

Monthly mean outflows from Lake Kaweah, the
reservoir created by Terminus Dam, ranges from
no releases to a maximum of 3,821 cubic feet per
second (cfs) that occurred during June of 1969.
The highest recorded daily outflow of 6,056 cfs
from Lake Kaweah took place in March of 2023.
In general, outflows are highest in the late spring
and early summer and lowest in the fall. The lake is
operated by the U.S. Army Corps of Engineers for
flood control through the detention of inflows
from the watershed and regulation of releases from
the lake in an effort of maintaining flows within the
channel capacities of the Kaweah River System
below the dam. The reservoir’s capacity is limited
and during times when the volume of inflow rises
above the lake’s available storage it will necessitate
releases that could potentially cause flood damage
while preserving the integrity of the dam. Outflow
from Lake Kaweah and associated uncontrolled
watersheds flows through several different types of
conveyances within the Kaweah River System,

including the creeks and ditches that meander
within the city of Visalia.

The city’s municipal storm drainage system con-
sists of drainage channels, 29 detention and
retention basins, 37 pump stations and 269 miles
of pipe. Historically, runoff was disposed of by
directing it to the natural creeks, rivers and
irrigation ditches that flow through the city. To
mitigate the increased runoff due to urbanization,
the City has invested millions of dollars in the
purchase of land and the construction of
permanent retention basins, including the Modoc
Basin acquisition, Burke Street Basin development,
and Kiwanis Park Pond improvements. See the
Parks, Schools, Public Facilities, and Utilities
Element for more information about storm
drainage facilities.

Historic Flood Events

The following historical flood events took place in
and adjacent to Visalia:

1955 Severe winter storms causing flooding of
the downtown district of Visalia when the
Kaweah River overflowed. One of the
river’s overflow channel was Mill Creek,
which flowed under the downtown area via

aqueduct.

Historically, runoff was disposed of by directing
it to the natural creeks, rivers and irrigation
ditches that flow through the city. (top)

Approximately 25 percent of the total Planning
Area is located within the 100-year floodplain
and another 60 percent is within the 500-year
floodplain. (bottom)
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1966  Heavy rains causing flooding of Dry Creek,
Tule River, Kaweah River, and Tulare
Lakebed.

1969 Heavy rains causing flooding of
approximately 100,000 acres in Tulare
County, resulting in about $16,000,000
worth of damage to farms, homes,
businesses, and publicly-owned facilities.

2010 Severe winter storms causing minor
flooding of portions of Visalia and the
development of a sinkhole on the
intersection of Ferguson and Shrink.
Damages estimated to be about $900,000.

2023 Multiple atmospheric rivers resulting in
heavy rains, localized flooding, and a state
of emergency for Visalia due to Lake
Kaweah reaching capacity and dangerous
flows in St. John’s River, Dry Creek, and
Mill Creek.

Flood Zones

Flood zone mapping by the Federal Emergency
Management Authority (FEMA) indicates that
approximately 27 percent of the city’s Urban
Growth Boundary is located within high risk areas
within the 100-year floodplain and another 67
percent is in moderate risk areas within the 500-
year floodplain (see Table 8-1). FEMA updated
the Flood Insurance Rate Map panels for Visalia in
June 2009 to reflect the infrastructure
improvements made to capture and convey storm
water within the city®. As shown in Figure 8-2,
some areas of the city, in particular the central
northeast and west, are at risk of flooding from a
100-year storm event. Most of the rest of the city
is within the 500-year floodplain.

Table 8-1: Floodplains in Urban Growth Boundary

Type Acres Percent of Planning Area
100 Year Floodplain 9,044 27%
500 Year Floodplain 22,232 67%
Area Outside Floodplain 2,144 6%
Farmland of Local Importance 1,606 5%

Source: FEM.A National Flood Hazard Layer, 2021.

4+ FEMA Flood Map Service Center.

https://msc.fema.gov/portal/advanceSearch#searchresultsanchor

Safety
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Many contaminated sites are associated with
leaking underground storage tanks which have
caused groundwater infiltration by gasoline and
related compounds. (top)

State and federal legislation requires every
business that handles hazardous materials
report their inventories to the local fire
department. This helps the city handle
emergency incidents more effectively. (bottom)
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HAZARDOUS
MATERIALS

The California Code of Regulations defines a
hazardous material as a substance that, because of

quantity,
concentration, or other characteristics, may either

physical or chemical properties,
(1) cause an increase in mortality or an increase in
serious, irreversible, or incapacitating, illness or (2)
pose a substantial present or potential hazard to
human health or environment when impropetly
treated, stored, transported or disposed of, or
otherwise managed.” Hazardous wastes are
hazardous materials that no longer have practical
use, such as substances that have been discarded,
discharged, spilled, contaminated, or are being
stored prior to proper disposal. A hazardous
materials incident involves the uncontrolled release
of a hazardous substance during storage, use or

Laws and Regulations

Federal and State laws require detailed planning to
ensure that hazardous materials are properly
handled, used, stored, transported and disposed of,
and in the event that such materials are accidentally
released, to prevent or mitigate injury to health or
the environment. Laws and regulations require
hazardous materials users to train employees to

5 California Code of Regulations, Title 22, Division 4.5, Chapter
10, Article 2, Section 66260.10

manage them safely. The primary Federal agencies
with  responsibility  for
management include the U.S. Environmental
Protection Agency (EPA), U.S. Department of
Labor  Occupational ~ Safety and  Health
Administration (OSHA), and the U.S. Department
of Transportation (DOT).
California State law mirrors or is more restrictive

hazardous materials

In many cases,

than federal law, and enforcement of these laws has
been delegated to the State or a local agency.

The State Water Resources Control Board
(SWRCB) administers the aboveground storage
tank (AST) program and the underground storage
tank (UST) program. The AST program covers
facilities that store petroleum in a single tank, or
multiple tanks with an aggregate capacity in excess
of 1,320 gallons, and requires that tank owners or
operators file a storage statement, pay a facility fee,
and prepare and implement a Federal Soil
Prevention, Control and Countermeasure (SPCC)
Plan. The SPCC Plan must identify procedures,
methods, and equipment in place at the facility to
prevent discharges of petroleum from reaching
navigable waters. State laws governing USTs
specify requirements for permitting, construction,
installation, leak detection monitoring, repairs,
release reporting requirements, corrective actions,
cleanup, and closure.



In Visalia, the Tulare County Environmental
Health Division (TCEHD) is the local agency
responsible for the implementation of the state-
mandated Unified Hazardous Waste and
Hazardous Materials Management Regulatory
Program. Tulare County has prepared a Hazardous
Materials Business Plan and a Multi-Jurisdictional
Local Hazard Mitigation Plan (LHMP) which
serves as the county’s emergency response plan for
hazardous materials emergency incidents. In
addition, the TCEHD acts as lead agency to ensure
proper remediation of leaking underground
petroleum storage tank sites and certain other
contaminated sites. TCEHD provides three
permanent Household Hazardous Waste (HHW)
drop-off facilities in the county including one in
Visalia, and operates mobile collection events
throughout the year. These services are available
free of charge to any Tulare County resident.

The City of Visalia Fire Department provides some
oversight of hazardous materials. The Fire
Department is responsible for conducting
inspections for code compliance and fire-safe
practices and for investigation of fire and
hazardous  materials  incidents. The  Fire
Department regulates explosive and hazardous
materials under the Uniform Fire Code, and
permits the handling, storage and use of any
explosive or other hazardous material.

Hazardous Materials
Sites

Areas where historic or on-going activities have
resulted in the known or suspected release of
hazardous materials into the soil and groundwater
are identified by the Department of Toxic
Substances Control and State Water Resources
Control Board. Many contaminated sites are
associated with leaking underground storage tanks
which have caused groundwater infiltration by
gasoline and related compounds, or operations
which have resulted in groundwater contamination
by tetrachloroethylene, or PCE. Sites with ongoing
or active cleanup programs are shown on
Figure 8-3. Most sites are associated with retail
and commercial uses (e.g, gas stations,
convenience stores, car washes, etc.) or dry
cleaners, and some are associated with local
industrial uses.

The Planning Area contains one Superfund site,
where electrical poles were treated between the
1920s and the 1980s. The Regional Water Quality
Control Board (RWQCB) initiated cleanup in
1976, and the site was placed on the National
Priorities List (NPL) in 1987, with the Department
of Toxic Substances Control as lead agency. Work
was completed in 20006, and achievement of water
and soil standards was certified in 2009.

Safety
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Figure 8-3: Contaminated Sites
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Land use restrictions on the site prevent residential
use, hospitals, schools, daycare facilities, or any use
which disturbs the soil below a depth of ten feet.

Not including cleanup sites at current or former
dry cleaners, the Department of Toxic Substances
Control has led state efforts at three other
contaminated sites in Visalia. Agricultural
chemicals were detected on the 20-acre former site
of Green Acres Airport on West Goshen Avenue.
Site remediation involving soil excavation and
removal and extensive water sampling was certified
complete in 2009. Future residential use, day care
centers, hospitals, schools, agriculture, or any soil
excavation are not permitted without agency
approval.

At the Southern California Gas Company/ Visalia
MGP site on North Tipton Street, site
investigations in 1988 found petroleum-based soil
contamination and groundwater contamination
with heavy metals and Volatle Organic
Compounds (VOCs). The site was remediated and
capped with asphalt, and was certified in 1998. A
deed restriction requires that the present
commercial/ industrial use designation remain.

Wastes containing VOCs were found to be
contaminating groundwater from two adjacent
parcels at Goshen Avenue and Shirk Road where
various industrial activities had taken place. Deep
exploratory borings at eight locations were drilled
and sixteen deep monitoring wells at six cluster

locations were constructed; these onsite
monitoring wells are regularly sampled alongside
downgradient domestic and agricultural wells
which are periodically sampled. These wells
indicate that the extent of offsite groundwater
contamination is about one-quarter mile wide and
about one mile long. An operation and
maintenance plan is ongoing.

FIRE HAZARDS

Wildland and Urban
Fires

Fire hazard potential is largely dependent on the
extent and type of vegetation, known as surface
fuels, that exists within a region. In general, the
threat of wildland fires in Visalia is very small
because of the area’s flat topography and relative
absence of grassland, forest, and brush. There are
no Fire Hazard Zones in the City of Visalia. Even
though Visalia is not considered to be a fire-prone
city, structural fires pose a greater risk to life and
property than wildland fires. The City of Visalia
requires all new development and subdivisions to
meet or exceed California Fire Code provisions,
and reviews all development applications during
the plan check process. Fire services are discussed
further in the following section.

Safety
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Police Department substations on the city’s north
and south sides are intended to facilitate contact
with the community and support robust incident
response. (top)

The ability of the Police Department to provide
acceptable levels of service are contingent on
growing staffing levels consistent with
population growth. (bottom)
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SAFETY SERVICES AND
EMERGENCY RESPONSE

Police Services

Law enforcement services in Visalia are provided
by the Visalia Police Department (VPD). The
Department currently has 167 sworn officers, 96
professional staff, and 31 Volunteers in Policing
(VIPS). Operations personnel are supported by
dispatch, records, crime analysis, and other
law Police
headquarters is located at 303 South Johnson Street
in downtown Visalia.

essential enforcement  units.

VPD does not adhere to service standards in terms
of officers per thousand residents or incident
response time. The Department’s response times
were under 20 minutes for 71 percent of all calls in
2022, and the average response time for Priority 1
calls was 7 minutes.’ Response times and the ability
of the Police Department to provide acceptable
levels of service are contingent on growing staffing
levels, sworn and civilian, consistent with resident
population and the population of visitors,
merchants, schools, and shoppers in the service
area. The Police Department has successfully
developed a new headquarters as part of the Civic
Center Master Plan. Future growth will impact

¢ Visalia Police Department

service delivery over time, and there may be the
need for additional sub- stations within the 20-year
planning period, located to serve growth areas.

The Police Department collaborates with other law
enforcement agencies and the District Attorney’s
office on crime prevention. VPD works with city
and county agencies and education and social ser-
vice providers on a variety of outreach and youth
programs. The Department is engaged in gang
prevention  efforts  ranging
presentations to intensive management of high-

from  school
risk probation cases to injunctions against two
gangs and the establishment of a “safe zone” in
north Visalia.

The Tulare County Sheriff’s Department provides
police protection services and investigates crimes
in unincorporated areas of the county, including
rural and semi-rural areas within the Planning Area.
The Department is headquartered on the county
administrative campus in Visalia. As Visalia grows,
the Police Department will need to work closely
with the Sheriff’s Office to monitor and respond
to any increases in crime within rural and semi-
rural areas of the Planning Area.



Fire Services

Visalia Fire Department

The Visalia Fire Department (VFD) provides fire
and life safety services for residents located within
the city limits while the Tulare County Fire
Department provides additional
unincorporated areas within the Planning Area.
Minimum VFD staffing includes two truck
companies and five paramedic engines with three

services for

suppression staff on each unit, for a total of 21
suppression staff. Additionally, there are two squad
units with two paramedics on various shifts, and a
Battalion Chief is on staff daily. Minimum daily
staffing is 22, with most days providing 26.

Fire Response Standard and ISO Rating

Awarded through the Insurance Service Office
(ISO)—a private organization that surveys fire
departments in cities and towns across the United
States—the Visalia Fire Department currently
holds a Class 3 rating (1 being highest and 10 being
lowest). This rating considers a community’s fire
defense capacity versus fire potential, and then uses
the score to set property insurance premiums for
homeowners and commercial property owners.

VEFD follows the National Fire Protection
Association (NFPA) response time standard,
aiming to respond to 95 percent of calls within 5
minutes, including one minute of “turnout” and

four minutes of driving. As of 2023, the
Department has an average response time of 6
minutes 8 seconds. Areas of southwest Visalia and
smaller areas in the northwest and northeast
cannot reasonably be served within the
Department’s target response time. These needs
would become more acute if growth were to occur
in the northwest, northeast, and southwest. The
Department notes that increases in population
have historically been accompanied by an increased
number of service calls, and there will be a need to

increase staffing.
Fire Prevention

Fire prevention is an important part of the Fire
Department’s work. The Department conducts
property maintenance, does public education
programs in schools and other venues, and checks
all development plans during the review process.
The Fire Department’s focus is on making sure
that proposed projects will be adequately served by
water, and accessible to emergency vehicles.

The Department enforces the city’s Hydrant
Ordinance, which determines minimum spacing
for fire hydrants. Street dimensions are scrutinized
to ensure that space will be preserved for ladder
trucks to be stabilized, and for emergency vehicles
to turn around. Basic requirements in the city’s
subdivision ordinance include 52-foot minimum

VFD follows the National Fire Protection
Association (NFPA) response time standard,
aiming to respond to 95 percent of calls within 5
minutes. (top)

VFD staffs five paramedic engine companies,
one truck company and a Battalion Chief daily,
from five fire station locations. Additional
stations are likely to be required to serve the
growing city. (bottom)
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Visalia will continue to upgrade preparedness
strategies and techniques in all departments so
as to be prepared when disaster, either natural
or man- made, occurs.
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right-of-way widths and a 53-foot turning radius
for cul-de-sacs.

Emergency Response

In 2023, the department responded to 9,064 calls
for service attributed to emergency medical or
rescue services.

Mutual And Automatic Aid

The City of Visalia actively participates in the
California Master Mutual Aid Plan. Formal mutual
aid agreements have been written between the city
and surrounding jurisdictions. A broad automatic
ald agreement encompassing 48.5 square miles
surrounding Visalia exists between Tulare County
and the city.

Tulare County Fire Department

The Tulare County Fire Department (TCFD) pro-
vides fire and emergency medical services in
The  Department’s
Emergency Fire Communications Center, or Fire

unincorporated  areas.
Com, provides dispatch services for the county fire
department along with five other rural fire districts.
The county fire department is also engaged in fire
prevention work. This includes inspecting
buildings and safety

conducting plan review for new buildings and fire

enforcing fire codes,

protection systems, and interpreting fire safety

codes during the design phase of new buildings. It
also includes ongoing public education programs.

Emergency Planning

The California Emergency  Services  Act
(Government Code Section 8550-8668) provides a
framework for local jurisdictions to prepare and
maintain
manmade, or war-caused emergencies that result in

an Emergency Plan for natural,
conditions of disaster or in extreme peril to life.
The Tulare County Emergency Operations Plan
(EOP) includes planning and response scenarios
for seismic hazards, extreme weather conditions,
landslides, dam failure and other flooding, wildland
fires, hazardous materials incidents, transportation
disturbance,
attacks. It is meant to work in conjunction with the

emergencies, civil and terrorist

State Emergency Plan.

The Fire Department is represented on the
county’s emergency council, which meets for
regional coordination purposes at least four times
per year. The Fire Department also houses the
city’s Emergency Operations Center and leads
emergency preparedness and planning for the city.
In addition, the City Fire Department has specific
procedures for hazardous materials emergency
response.



Disaster Preparedness

Alongside the EOP, California Government Code
Section 65302.6 indicates that Visalia may adopt a
Hazard Mitigation Plan into its Safety Element as
long as it meets applicable state requirements. As
the City’s General Plan is an overarching long-term
plan for community growth and development,
incorporating its Hazard Mitigation Plan into its
Safety Element also creates a stronger mechanism
for implementing it. The Hazard Mitigation Plan
identifies ongoing programs to mitigate hazards as
well as new programs to be implemented in the
coming years.

Visalia has adopted its annex of the Tulare County
Multi-Jurisdictional ~Hazard Mitigation  Plan
(MJHMP), which allows for federal grant funding
eligibility to mitigate many of the natural hazards
identified in the city. The MJHMP Annex complies
with all requirements set forth under the federal
Disaster Mitigation Act of 2000. The MJHMP
Annex is incorporated by reference in this element,
as allowed by California Government Code
Section 65302(g).

To access the City’s MJHMP Annex, visit the
following website:

https://oes.tularecounty.ca.gov/oes/mitigation/t
ulare-county-mjlhmp

Evacuation Routes and Shelter
Sites

Tulare County’s Evacuation Plan, adopted in 2011
and incorporated in the FEOP, establishes
responsibilities, threat levels and triggers for
evacuation, evacuation areas, and evacuation
routes to be wused in case of catastrophic
emergencies. The extent and the severity of a
disaster will determine which routes and which
direction people must take in order to escape or
avoid the afflicted areas. The Evacuation Plan
places Visalia in Zone 5, and identifies SR 198, SR
99, and SR 63 as evacuation routes. The
Agriculture Center in Tulare is identified as a
county shelter.

Visalia and other cities within the county are
responsible for preparedness activities including
identifying equipment, vehicles, and critical
supplies; identifying locations outside of potential
impact areas to move resources, and to keep
contact information updated for the county and
state database.

In the event of a natural or manmade disaster, the
City will coordinate with the Red Cross, Salvation
Army, and state and federal agencies responsible
for providing emergency shelter for displaced
residents. The sites most commonly used are
schools, senior centers, community centers, public
buildings, and churches. Kaweah Delta Health
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Care District provides emergency health care
services.

Consistent with Government Code Section
65302, as amended by Senate Bill 747, the city also
conducted an emergency evacuation analysis to
identify evacuation routes and their capacity,
safety, and viability under a range of emergency
scenarios, included as Appendix A of this Safety
Element. Using dynamic GIS modeling, the city
evaluated three unique scenarios prompting partial
and near citywide evacuation: train derailment
carrying hazardous materials, a 100-year flood
event, and a 500-year flood event. Based on results
from the analyses, designated city evacuation
routes for each scenario are expected to remain
adequate pathways for safely and quickly exiting
the city, with alternative routes available if
necessary.

CLIMATE CHANGE

In the last century, human activities such as
burning fossil fuels and deforestation have caused
a rapid increase in the concentration of greenhouse
gases (GHGs) in the atmosphere. These gases,
such as carbon dioxide, methane, and nitrous
oxide, absorb and re-emit heat that has been

7 Also included in Government Code Section 65302, as amended
by Senate Bill 99, is the requirement to identify residential
developments in hazard areas that do not have at least 2
emergency evacuation routes. As discussed in the Fire Hazards

discharged from the Earth’s surface. This works to
ultimately trap heat near the Earth’s surface and
increase global temperatures. Anthropogenic
(human-caused) global warming is well-understood
and widely accepted by the scientific community,
with over 97% of climate scientists agreeing that
the planetis warming at an accelerated rate and that
human activities are the root cause. This rise in
average temperatures across the globe affects
precipitation patterns, temperature, and ocean
water levels. Visalia is expected to experience
increases in temperatures, more severe storms,
increases in extreme heat events, changes in
precipitation  patterns,  extended  drought
conditions, and increases in flood risk because of
climate change.

section of this Safety Element, there are no single-access
residential neighborhoods within areas designated in the city as
high or very high FHSZs.



Climate Change
Vulnerability
Assessment

The Visalia Climate Change Vulnerability
Assessment, located in Appendix B of this Safety
Element, includes an evaluation of how climate
change may impact vulnerable community
members as well as services, critical facilities,
natural and managed resources, and infrastructure
in the city. Key findings from the assessment are
summarized below.

The Intergovernmental Panel on Climate Change
(IPCC), a United Nations subgroup responsible
with global advancement and communication of
Climate Change understandings, has established
several scenarios used to describe possible future
GHG emissions and associated warming. Two of
these are commonly used to compare possible
futures and have been selected for this assessment,
consistent with guidance from the California
Government Office of Emergency Services (Cal
OEYS) California Adaptation Planning Guide.

e The Representative Concentration Pathway
(RCP) 4.5 represents a “medium-emissions”
scenario in which emissions peak around 2040
and then decline at the end of the century. This
scenario assumes global agreement and
implementation of GHG reduction strategies.

e The Representative Concentration Pathway
(RCP) 8.5 represents a ‘“high emissions”
scenario in which emissions continue to rise
throughout the 21st century.

Temperature

Visalia’s average maximum temperature during the
years 1961-1990 was 75.9°F, while the average
minimum temperature was 49.6°F. However, mid-
century projections according to the California
Energy Commission’s (CEC) Cal-Adapt data tool
indicate that there will be an increase in average
maximum temperatures by 3.8°F (RCP 4.5) to
48°F (RCP 8.5) and an increase in average
minimum temperatures by 3.2°F (RCP 4.5) to
4.1°F (RCP 8.5). By the end of the century, it is
expected that the average maximum temperatures
will increase by approximately 5.0°F (RCP 4.5) to
8.6°F (RCP 8.5) and the average minimum
temperatures will increase by approximately 4.2°F

(RCP 4.5) to 7.7°F (RCP 8.5)..

Precipitation

As per Cal-Adapt, the city’s modeled historical
(1961-1990) annual precipitation is a 30-year
average of approximately 9.5 inches. While average
annual precipitation is not expected to change
significantly, according to Cal-Adapt, precipitation
will likely fall in more intense storms within a
shorter wet season. For much of the state, and
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especially the San Joaquin region, research suggests
that wet years will become wetter and dry years will
become drier and will extend for longer stretches
of time, increasing the risk of extended drought.®

Flooding

Due to its location in the heart of the Kaweah
River's delta system, many rivers and crecks flow
directly through the city. As more heavy
precipitation events occur, river and stormwater
systems may be overwhelmed more frequently
causing localized flooding. Low-lying areas
throughout Visalia are especially at risk, with the
majority of the city within the 500-year floodplain
and a large swath of the central portion of the city
in the 100-year floodplain. Alongside structural
damage, flooding can also cascade into power,
wastewater, and storm drainage infrastructure,
leading to interruptions in services relied upon by
the community. In worst cases, flooding can also
create risk of injury—directly though floodwaters
or indirectly as physical assets, such as medical
equipment, are damaged or go off-line.

Extreme Heat

As previously discussed, temperatures in Visalia are
expected to increase under all RCP scenarios.

8 NASA. Goddard Space Flight Center. Accessed at:
https://climate.nasa.gov/news/2891/a-drier-future-sets-the-stage-
for-more-wildfires/.

Extreme heat days are defined as days in which the
daily maximum temperature exceeds the
98"percentile value of the historical average. For
Visalia, the threshold temperature is 103.4°F
according to the CEC. During this century, the
number of extreme heat days per year is expected
to increase from the annual average of four days to
between 22 (RCP 4.5) and 30 (RCP 8.5) by mid-
century and between 32 (RCP 4.5) 63 (RCP 8.5) by
end-century (CEC 2022) Exposure to extreme heat
can lead to heat-related illnesses such as heat
cramps, heat exhaustion, and heat stroke, and even
fatalities. Moreover, it can worsen pre-existing
medical conditions. A rise in the number of
extreme heat days can escalate public health risks,
especially for vulnerable groups such as older
adults, young children, and people with underlying
chronic diseases, by increasing the occurrence of
heat-related illnesses and vector-borne diseases.

Wildfire

The risk of wildfires is on the rise in California and
the Tulare County region. While the possibility of
tire within the limits of Visalia city is relatively low,
the neighboring areas, especially those situated to
the east of the city, are expected to experience an
increase in risk as climate change exacerbates
conditions like prolonged drought and extreme



temperatures. The consequences of neighboring
wildfires can lead to poor air quality, and negatively
impact public health in Visalia.

Vulnerability

Communities will be affected by climate change to
varying degrees depending on their sensitivity to its
impacts. Social vulnerabilities can greatly inhibit
the adaptive capacity of a community. On a larger
scale, communities may be more vulnerable
because of limited access to financial capital and
resources, various institutional bartiers, social
network limitations, and compromised access to
critical infrastructure.

Certain population  groups may  be
disproportionately harmed by the impacts of
climate change in Visalia. Vulnerable populations
identified in Visalia include but are not limited to:

e Individuals with high outdoor exposure
e Under-resourced individuals

e Individuals with chronic health conditions or
health related sensitivities

e Individuals facing societal barriers

The City relies on infrastructure for mobility,
water, power, and communications. These systems
are vulnerable to climate change, which in turn can
reduce the ability of people to adapt.

Health risks may arise or be exacerbated as a result
of damaged infrastructure, such as from the loss of
access to electricity, or impacts to sanitation, safe
food, water supplies, health care, communication,
and transportation.

Additional factors present in Visalia that may
exacerbate climate change vulnerability include
exposure to poor air quality and drinking water
contaminants as well as other environmental
conditions. Because climate change impacts are
closely intertwined with vulnerable populations
and inequities, addressing underlying inequities can
help increase resilience for all residents of Visalia.
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OBIJECTIVES AND POLICIES

Objective S-O-1: Seismic and Geologic Hazards

To minimize risks of property damage and personal injury posed by geologic and seismic
hazards.

Policies

S-P-1

S-P-2

S-P-3

S-P-4

S-P-5

S-P-6

S-P-7

Work with Caltrans to seismically retrofit or replace local ramps and freeway overpass bridges
that are categorized as structurally deficient by Caltrans, are located in high ground shaking areas,
and/or are necessary for first responders to use dutring and/ or immediately after a disaster or
emergency.

Seismically retrofit or replace public works and/or emergency response facilities that are
necessary during and/or immediately after a disaster or emergency.

Continue to administer a public relations and education program to increase community
awareness for emergency preparedness.

Update subdivision and zoning ordinance review criteria to include seismic design
considerations.

Require all new development to be constructed in accordance with current California Building
Code seismic safety design standards.

Continue to inspect sub-standard housing conditions to evaluate when a structure is unsafe to
occupy.

Consult with a qualified engineering geologist to periodically review the Safety Element and
building code for compliance with best practices.



Objective S-O-2: Flood Hazards

To protect the community from risks to life and property posed by flooding and stormwater
runoff.

Policies

S-P-8  Reinforce the City’s transportation infrastructure for protection from flooding through activities
such as elevating roads, installing culverts beneath roads, or constructing higher bridges across
an area that experiences regular flooding;

S-P-9  Continue to implement recommendations contained in the County Flood Control Master Plan
that are within the City’s jurisdiction.

S-P-10 Increase participation in the National Flood Insurance Program by enhanced floodplain
management activities that may allow property owners to receive a discount on their flood
insurance.

S-P-11 Work with FEMA Region IX to address any floodplain management issues that may have
arisen/arise from the countywide Digital Flood Insurance Rate Map, Community Assessment
Visits, and/or the California Department of Water Resources oversight.

S-P-12 Prohibit development which impairs the ability of the regulatory floodway to convey flood
waters.

S-P-13 Maintain flood hazard policies in accordance with the City’s MJHMP Annex.

S-P-14 Implement nature-based solutions projects, such as community rain gardens, parking lot
bioswales, permeable pavement development, and floodplain restoration, to enhance stormwater
management and increase flood protection.

S-P-15 Ensure adequate flood early warning systems by updating and maintaining rain and creek level
gauges.
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S-P-16

Implement drought-tolerant green infrastructure projects including street trees and landscaped
areas, and encourage installation of green roof systems in public and private spaces to reduce
stormwater runoff.

Objective S-O-3: Hazardous Material

To protect soils, surface water, and groundwater from contamination of hazardous materials.

Policies

S-P-17

S-P-18

S-P-19

S-P-20

S-P-21

Require remediation and cleanup of sites contaminated with hazardous substances.

Note: The level of remediation and cleanup will be determined based on the intended use and health risk to the
public. At the minimum, remediation will follow federal and State standards. Clean up shall be required in
conjunction with new development, reconstruction, property transfer of ownership, and/ or continued operation
after the discovery of contamination.

Promote the reduction, recycling, and safe disposal of household hazardous wastes through
public education and awareness and maintain adequate collection programs. Coordinate with
hazardous waste recyclers to increase the frequency of hazardous waste collection events.

Coordinate with the Tulare County Environmental Health Division and other appropriate
regulatory agencies during the review process of all proposals for the use of hazardous materials
or those involving properties that may have toxic contamination, such as petroleum
hydrocarbons, CAM 17 metals, asbestos, and lead.

Only permit development of facilities that produce, handle, store or transport hazardous
materials in areas and in a manner that protects public health, safety, and the environment.

Note: New policy.

Where feasible, create open space buffers between hazardous materials routes and residential
neighborhoods to prevent hazardous material transportation incidents from affecting residential
areas.



Objective S-O-4: Fire Hazards

Protect Visalia’s residents and businesses from potential fire hazards.

Policies

S-P-22 Manage vegetation in areas within and adjacent to public rights-of-way and in close proximity to
critical facilities in order to reduce the risk of tree failure and property damage and avoid creation
of wind acceleration corridors within vegetated areas.

S-P-23 Continue to improve law enforcement and investigation equipment by adapting equipment
available and purchasing new equipment where needed.

S-P-24 Require that all buildings and suites/units have visible street addressing and signage in
accordance with City of Visalia’s Addressing Policy.

S-P-25 Working with city water provider, ensure availability of adequate water supplies to meet public
health and safety needs, and for resource protection, by maintaining the following order of
priority for water use:

e Potable water supply, fire protection, and domestic use
e Resource protection and preservation

e Industrial, irrigation, and commercial uses

e Water-oriented or water-enhanced recreation

e Air conditioning
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Objective S-O-5: Safety Services and Emergency
Response

Provide comprehensive emergency response, disaster preparedness, and evacuation routes
for Visalia area residents.

Policies

S-P-26

S-P-27

S-P-28

S-P-29

S-P-30

S-P-31

Integrate the Tulare County Hazard Mitigation Plan, in particular the hazard analysis and
mitigation strategy sections, into the development review process, the emergency operations
plan, and capital improvement program, as appropriate.

Continue to administer GIS-based pre-application review for new construction and major
remodels of residential and/or non-residential structures in hazard areas by integrating maps
from the General Plan Update and the county’s Hazard Mitigation Plan into the city’s GIS
system.

Continue a program designed to eliminate unfit, unhealthy, dangerous, structurally unsafe, and
tire hazardous housing units by rehabilitation or removal.

Continue the use of an “inspection team” to inspect all deteriorated and dilapidated housing
units in the city. The team will carry out appropriate actions such as giving instructions, red
tagging, posting and removal of housing units when necessary.

Note: The team approach incorporates staff from departments having expertise in the area of inspection for
safety, sanitation, and structural adequacy.

Where feasible, locate all new critical care facility development, such as nursing homes, housing
for the elderly, and other housing for the mentally and physically infirm, within a reasonable
distance (3 miles or 3 minutes) from fire stations.

Continue to work with weather forecasting and public safety agencies to provide warning and
protective information to residents, travelers, and visitors about severe valley fog conditions.



S-P-32

S-P-33

S-P-34

S-P-35

S-P-36

Continue to rely on the Tulare County Office of Emergency Services to maintain inventories of
available resources to be used during disasters.

Continue to upgrade preparedness strategies and techniques in all departments so as to be
prepared when disaster, either natural or manmade, occurs.

Continue to coordinate a public education program to foster public awareness of hazards and
disaster response with the intention of reducing injury and loss of life, damage to property, and
degradation of the natural environment, particularly in conjunction with the public school
system and “critical facility” Programs should seek to reach all age groups, socio- economic
classes, both urban and rural residents, and vulnerable populations. Education programs should
be offered in both Spanish and English, as appropriate.

Note: Education programs can be carried out through public and private schools, the libraries, police and fire
department, the news media, civic organizations and on the city website.

Periodically conduct joint training exercises with the County, State and federal agencies and
others with the goal of developing the best possible coordinated action in fire suppression and
crowd control.

Maintain compliance with state and federal standards for disaster preparedness and emergency
response plans.

Objective S-0-6: Climate Change — Community
Resilience

To provide additional services and infrastructure that promote community resilience for
Visalia residents, enabling them to cope with hazards associated with climate change.

Policies

S-P-37

Establish resilience hubs, or augmented community facilities, that would serve as focal points for
coordinating and distributing resources and services before, during, and after a natural disaster
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S-P-38

event. Resilience hubs are public-serving facilities that provide information and services to build
resilient communities, and provide essential resources to the most vulnerable populations,
including under-resourced and health-sensitive individuals.

Develop and maintain backup power sources that will ensure the reliability of critical facilities
such as communications towers, electrical substations, water services, and first-response
buildings during periods of high demand such as extreme heat events or possible outages
because of safety power shut offs and extreme weather. Work to implement on-site power
generation through solar photovoltaic systems and battery storage.

Objective S-O-7: Climate Change — Extreme Heat

To protect the community against risks to life and property arising from extreme heat events
and urban heat island effects.

Policies

S-P-39

S-P-40

S-P-41

S-P-42

Implement drought-tolerant green infrastructure projects including street trees and landscaped
areas and encourage installation of green roof systems in public and private spaces to provide
natural cooling and offset energy demand during extreme heat events.

Develop a program to increase the reflectivity, or decrease the albedo, of City-owned roofs, walls,
and other building envelope features to reduce localized temperatures during extreme heat days.

Encourage energy efficiency in buildings through upgrading appliances and building
infrastructure retrofits to best prepare for fluctuating prices and electrical grid overload during
peak demand periods of extreme heat events.

Evaluate the need for new or additional cooling centers to ensure adequate geographical
distribution and access. Identify partners and funding sources to design and construct new
cooling centers to serve as a refuge during extreme heat days.



S-P-43

S-P-44

S-P-45

S-P-46

S-P-47

Identify and map cooling centers in locations accessible to vulnerable populations and establish
standardized temperature triggers for when they will be opened.

Work with county and state agencies, including Housing Authority of Tulare County (HATC)
and Community Services Employment Training (CSET), to review the adequacy of programs
designed to help vulnerable populations stay cool during heat waves, with attention to promote
ways to offset the economic impacts on seniors and low-income groups.

Protect large, continuous greenspaces wherever possible for greater cooling magnitude and
extent. Include a mix of grass and trees for greatest cooling benefits.

Create new patk designs that offer a variety of land cover including trees and lawn to provide
recreation opportunities and shading.

Collaborate with dry utility providers, including Southern California Edison and Southern
California Gas Company, to evaluate utility capacity during surge periods and identify actions to
minimize outages and establish back-up power supplies.

Objective S-0O-8: Climate Change — Regional
Collaboration

To stay up to date on climate change information and participate in regional climate change
planning efforts.

Policies

S-P-48

S-P-49

Engage surrounding jurisdictions in climate adaptation planning to prioritize efforts that address
regional climate change vulnerabilities of community members, infrastructure and services,
natural resources and ecosystems, and critical facilities and buildings.

Integrate and regularly update best available climate science, projections, and potential impacts
into relevant city plans, codes, and planning documents including the MJHMP Annex, Municipal
Code, and Comprehensive Emergency Operations Plan.
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S-P-50

S-P-51

Prepare for and adapt to the effects of climate change by considering climate change
vulnerability in planning decisions, including those involving new public facilities and private
development. Re-evaluate the city’s Climate Change Vulnerability Assessment over time and
update as appropriate.

Pursue adaptation planning and implementation grant funding to successfully implement climate
change mitigation and adaptation strategies. Consider collaborating at the regional level with
organizations such as the Tulare County Resource Conservation District and Flood Control
District, local fire safe councils, or other community-based organizations.

Objective S-0-9: Climate Change — Community Outreach
and Engagement

To implement community outreach and engagement strategies to educate and collaborate
with Visalia residents, especially vulnerable populations, on climate change-related hazards
and emergency evacuation preparedness.

Policies

S-P-52

S-P-53

Support and partner with local agencies and organizations to conduct multi-lingual workshops
and trainings that highlight best practices on emergency preparedness, energy efficiency, water
conservation, and sustainable transportation. Develop specific training for emergency
preparedness as it relates to heat related illness and flooding events.

Conduct public information campaigns using various media channels such as social media, local
newspapers, flyers, and billboards, to disseminate information about Visalia’s most significant
climate hazards (e.g,, extreme heat, flooding) and what residents can do to prepare
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Figure 1 Single Entry/Exit Neighborhoods
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Data Sources and Data Processing

Transportation Network

The transportation network was created using ESRI's StreetMap Premium. StreetMap Premium is a
comprehensive dataset that provides enriched network data based on commercial street reference
data from leading global and local street data suppliers: HERE and GeoTechnologies, Inc. The dataset
includes detailed basemap data and a network dataset for routing, both of which were used in the
evacuation analyses. This dataset is well-suited for emergency evacuation analysis because it includes
a robust road network, baseline traffic data, and is regularly updated to ensure that it remains accurate
and current.

Parcel Data

The parcel layer used in the model include residential, commercial/industrial, and public/institutional
land uses from Visalia’s zoning code and General Plan Land Use (GPLU) data. The parcel polygons
were joined to GPLU data, then converted into point features that retained the attributes of the original
parcel polygon for use in the evacuation models.

Population Modeling

Population data from the American Community Survey (ACS) and the U.S. Bureau of Labor Statistics
were modeled to determine how many Visalia residents would be at risk during an emergency
evacuation scenario. Using parcel data, residential land uses were identified and the estimates of
people driving to work within each census tract were taken from ACS 5-year estimates data. The
number of individuals driving to work was distributed among parcel data with residential land uses.
According to the ACS 5-year estimates, there are an estimated 59,569 individuals that drive to work
in Visalia. Individuals driving to work was established as a population parameter because it is most
likely that individuals leaving the city in an evacuation would do so by car. There are an estimated
5,797 people over the age of 16 that do not drive to work in Visalia.

In addition to the population living in Visalia, there are individuals that travel into the city regularly for
work. These individuals would most likely be concentrated in non-residential land uses during a
daytime emergency evacuation scenario. According to the 2019 Occupational Employment Statistics
from the Bureau of Labor Statistics, there are approximately 155,660 employees that work in Visalia.
Agricultural, educational instruction and library occupations, as well as police and sheriff’s patrol
officers, were removed from the total number numbers of employees as they are assumed to be
already captured in the residential population. The remaining 90,740 employees were divided by the
total area of commercial/industrial land use parcel acreage for an average of 21.21 employees per
acre. The average numbers of employees in educational instruction and library occupations were
calculated using the same methodology, for an average of 14.14 employees per acre.

Evacuation Modeling

Evacuation routes and traffic congestion during an emergency evacuation event were modeled using
ArcGIS’s Closest Facility tool included in the Network Analyst extension. The Closest Facility tool
enables finding the closest facility (e.g., hospital, fire station, or gas station) to a given location or set
of locations. The Closest Facility tool can also be customized to include other factors that affect travel
time, such as speed limits and road closures. For this evacuation analysis, the “facilities” analyzed
were points outside of Visalia city boundaries located on roads along three County-designated
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evacuation routes: SR 1983, SR 99, and SR 63. After distributing the modeled population throughout
the city, the evacuation model was run to simulate the level of traffic congestion on roads and major
highways during each hazard scenario assuming simultaneous departure of all populations from the
evacuation origin to the nearest, available evacuation points along the transportation network.

The traffic congestion was shown by assigning average daily traffic (ADT) Level of Service (LOS) B
capacities from Table 4-2 of the Visalia Circulation Element to each modeled evacuation route/trip.
The count of modeled evacuation routes/trips that intersected the segments of the road network were
divided by the road segment’s ADT LOS B capacity to create a ratio (i.e., the percentage of ADT each
portion of the road network would experience at the time of evacuation).

The total number of starting locations for evacuation trips were created by taking 75 percent of the
population living in the city and driving to work, and 75 percent of the employees distributed across
the city. This created a distribution of individuals across the city where evacuations would originate
from.

Assumptions and Limitations

The 75 percent taken from each category of the modeled population is meant to account for the
limitations of the data sources that were used to model the population, and where they would be within
Visalia on a typical weekday.

These limitations include margin of error within the data, individuals that work an atypical work shift,
individuals that may have been off from work at the time of the evacuation, and individuals that live
within the city but drive outside the city for work.

Evacuation Assessment Results

Baseline

The baseline scenario evaluates the typical traffic congestion in the city at 5:00 PM on a Monday.
Baseline traffic data was derived from ESRI’'s StreetMap Premium database and is used as the basis
of comparison for each modeled evacuation scenario. As shown in Figure 2, most traffic congestion
typically occurs near the downtown city-center and at intersections along major roads within the city,
including Caldwell Avenue, Walnut Avenue, Goshen Avenue (Ave 304), and Riggin Avenue. All County-
designated evacuation routes are available to residents for evacuation, with onramps for each
evacuation route showing Free Flow to Moderate traffic congestion.

100-Year Flood Event

This scenario assumes a flood event across FEMA-designated 100-year floodplains within the city. As
noted in the Evacuation Modeling section, SR 198 is not viable during a 100-year flood event due to
the possibility that flooding could occur on SR 198, or that SR 198 could be used as an emergency
flood basin during a flooding event. Although most outbound roads leading to County-designated
evacuation routes are viable, it is assumed that eastbound evacuation would not be practical due to
the high likelihood that flood flows would originate from areas east of the city, within the Kaweah River
Basin and/or Southern Sierra watershed, during heavy storm events, resulting in northwest-, west-,
and southbound evacuation.

3 In both flooding scenarios, evacuation route SR 198 is not viable, and therefore “closed” in the analyses, due to the possibility that flooding
could occur on SR 198, and/or that SR 198 could be used as an emergency flood basin during a heavy flood event, per discussions with City
personnel.
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Figure 3 shows traffic congestion originating along S. Court Street as impacted individuals near and
within downtown Visalia travel southbound onto W. Caldwell Avenue, eventually exiting the city using
SR 63, or S. Mooney Boulevard. Traffic congestion along S. Court Street and portions of southbound
SR 63 (within City limits) exhibit 25-50 percent of ADT, while traffic congestion along W. Caldwell
Avenue and one and a half miles of SR 63 (outside of City limits) exhibit 50-100 percent of ADT. Other
areas of moderate traffic congestion include W. Riggin Avenue, Road 80 or N. Plaza Drive, and
northwest bound SR 99, all of which exhibit 25-50 percent, and small portions of 50-100 percent, of
ADT. The most severe traffic congestion, starting as 50-100 percent of ADT then transitioning to
greater than 100 percent of ADT, occurs along Betty Drive as evacuees turn onto SR 99. Evacuation
responders could consider activating evacuation traffic management at this junction to ensure
evacuees can safely and quickly exit the city using SR 99. Alongside the roads listed above, other roads
to consider monitoring in this scenario include S. Bridge Street, S. Conyer Street, N. Santa Fe Street,
and other roads located within downtown Visalia floodplain evacuation areas, as these may become
congested during simultaneous evacuation out of the floodplain areas.

500-Year Flood Event

This scenario assumes a flood event across FEMA-designated 500-year floodplains within the city. As
noted in the Evacuation Modeling section, SR 198 is not viable during a 500-year flood event due to
the possibility that flooding could occur on SR 198, or that SR 198 could be used as an emergency
flood basin during a flooding event. Like the 100-year flood event scenario, it is assumed that
eastbound evacuation would not be practical due to the high likelihood that flood flows would originate
from areas east of the city, within the Kaweah River Basin and/or Southern Sierra watershed, during
heavy storm events, resulting in northwest-, west-, and southbound evacuation.

With a much greater flooding area than the 100-year flood event scenario—covering nearly all of the
city—this scenario is expected to cause moderate to severe traffic congestion along all available
County-designated evacuation routes. Figure 4 shows the most severe traffic congestion, greater than
100 percent of ADT, along westbound W. Riggin Avenue, N. Plaza Drive, and SR 99 as individuals travel
towards and evacuate using northwest bound SR 99; and portions of W. Caldwell Avenue and SR 63
as individuals travel towards and evacuate using southbound SR 99 and SR 63. Areas of traffic
congestion exhibiting 50-100 percent of ADT include portions of S. Court Street, S. Ben Maddox Way,
and all roads previously listed. Moderate traffic congestion, exhibiting 25-50 percent of ADT, include
all roads previously listed, in addition to portions of W. Goshen Avenue, N. Akers Street, S. Roeben
Street, S. Shirk Road, S. Mooney Boulevard, W. Main Street, Burke Street, and South Lovers Lane.
Evacuation responders could consider activating evacuation traffic management at the most impacted
westbound evacuation route feeder roads (W. Riggin Avenue and W. Caldwell Avenue) and contra-flow
lane reversal on south SR 63 to allow both lanes to be used for evacuation if necessary. Evacuation
responders could also consider re-routing evacuees towards additional evacuation routes, such as
Avenue 280, Road 80, and Road 140 if traffic congestion along the available County-designated
evacuation routes becomes too severe.

Hazardous Train Derailment Event (1)

This scenario assumes a train carrying hazardous materials derails near downtown Visalia. The train
derailment area is a half mile stretch along the SJVR tracks, with the evacuation area being a one-mile
buffer around the crash site. As shown in Figure 5, the most severe traffic congestion, 50-100%
percent of ADT, occurs within the evacuation area along E. Murray Avenue, as individuals proceed
towards eastbound SR 198, and along the E. Noble Avenue onramp for eastbound SR 198. Less
severe traffic congestion, exhibiting 25-50 percent of ADT, occurs along a small portion of E. Goshen
Avenue, S. Ben Maddox Way, and parts of SR 198. Although traffic congestion during this hazardous
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train derailment event is not expected to be severe, emergency responders could consider activating
evacuation traffic management at impacted roadways/intersections within and around the evacuation
area and ensure evacuees can rapidly exit the evacuation area while no bystanders can enter.

Hazardous Train Derailment Event (2)

This scenario assumes a train carrying hazardous materials derails in the southeastern vicinity of
Visalia where a derailment is relatively more likely due to the curvature of the tracks in this area. This
is primarily because curves pose additional challenges to train stability and require careful
management. Like the previous derailment scenario, the train derailment area is a half mile stretch
along the SJVR tracks, with the evacuation area being a one-mile buffer around the crash site. As
shown in Figure 6, little to no traffic congestion occurs within and around the evacuation area, with
only small portions of E. Noble Avenue, E. Mineral King Avenue, and E. Main Street exhibiting 25-50
percent of ADT. Although traffic congestion during this hazardous train derailment event is not
expected to be severe, emergency responders could consider activating evacuation traffic
management at impacted roadways/ intersections within and around the evacuation area and ensure
evacuees can rapidly exit the evacuation area while no bystanders can enter.

Hazardous Train Derailment Event (3)

This scenario assumes a train carrying hazardous materials derails in the northwestern vicinity of
Visalia near a railroad junction. Although train derailments can occur at various locations along a
railway, switches and junctions are potential points of vulnerability due to the complexity of rail layouts
and the need for precise alighment. The train derailment area is a half mile stretch along the SJVR
tracks, with the evacuation area being a one-mile buffer around the crash site. As shown in Figure 7,
due to the location of the train derailment evacuation area, evacuating using westbound SR 198 or
northbound SR 99 is not viable. The most severe traffic congestion, 50-100 percent of ADT, occurs
along S. Shirk Road and W. Caldwell Avenue, as evacuees use these roads to move away from the
evacuation away onto southbound SR 99. Other areas with less severe congestion, 25-50 percent of
ADT, occur along Plaza Drive and small parts of eastbound SR 198. Like the previous scenarios,
although traffic congestion during this hazardous train derailment event is not expected to be severe,
emergency responders could consider activating evacuation traffic management at impacted
roadways/intersections (notably, S. Shirk Road and W. Caldwell Avenue) within and around the
evacuation area and ensure evacuees can rapidly exit the evacuation area while no bystanders can
enter.

Evacuation Strategies

The following lists evacuation strategies that the City may consider to improve future evacuation
events.

Traffic Management
e Reverse one or more lanes of a highway to accommodate an increased flow of traffic in one
direction.

e Redirect all lanes of a designated evacuation route to accommodate rapid evacuation from a city
or regjon.

e Temporarily close inbound travel lanes on selected unlimited access arterials (such as parkways
and boulevards) to allow outbound traffic to utilize these lanes during evacuation.
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Close inbound lanes on highways used for evacuation routes to prevent drivers on these routes
from entering the city while evacuation is underway.

Minimize left-turn movements along evacuation routes and on roads leading to evacuation routes.

Signage: Use variable message board equipment and targeted installation of permanent dynamic
message signs on evacuation routes to improve communication and reduce public confusion.

Consider how to stage tow trucks at key bottleneck locations along evacuation routes to help
detect and clear minor crashes and maintain traffic flow.

Increase the green time and/or progression band for through movements leading out of an
evacuation zone.

Install signal battery backups in case signal operations need to be maintained during a power
outage. Consider using channeling devices, static signs, and coning strategies to manage
intersection flow during power outage if the signals lack power.

Identify and communicate with communities that have at least two access points. Prioritize adding
additional access to communities which are currently served by only one or two access points.

Develop transportation solutions such as the use of a bus system for evacuating individuals with
special needs (such as those with mobility limitations).

Establish traffic control points (i.e., locations along designated evacuation routes with emergency
management personnel) to maintain a greater degree of evacuation management. These locations
could enhance the efficiency of an evacuation, reduce public confusion, and allow increased
operational flexibility during an evacuation.

Communications

Strengthen and maintain communication among coordinating emergency event agencies. This
could be achieved through systems such as the Public Information Emergency System and
Emergency Satellite Communications.

Implement a traffic control center to coordinate all evacuation activities. This center would have
up to the minute reports on traffic patterns and can communicate directly with the broadcast
media to let drivers know about roadway congestion and conditions and direct them to alternate
routes.

Install counters and/or CCTV cameras to assess traffic flow, volume of vehicles evacuating, and
monitor incidents.

Develop a communication plan to provide information regarding primary and secondary
evacuation routes and incidents to the public.

Vulnerable Populations

Understand if there are areas in the city with a greater percentage of senior adults, disabled
people, mobility impaired, visually impaired, people with medical conditions, and people without
vehicles with of objective of identifying areas that should be prioritized by first responders during
an evacuation.

Develop system to ensure hearing impaired receive evacuation warnings.

Provide special assistance to mobility impaired, visually impaired, people with medical conditions,
and people without vehicles such as paratransit.
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e Translated materials should be prepared to support communication to non-English speaking
populations including during evacuation.

e Evacuation centers should provide dialysis machines or other life-sustaining equipment.
e Provide resources for free to unhoused populations during evacuation.

Conclusion

The City’s transportation network allows for a streamlined evacuation north, west, south, and east of
the city during a disaster4. However, due to the growing population density and potential hazard risks,
an evacuation event could still put a burden on the transportation network. In compliance with SB 99,
we have identified 35 neighborhoods that have a single entry or exit point throughout the city. The
emergency evacuation analysis, according to AB 747, shows that in the case of a 100- or 500-year
flood event, some portions of the City’s evacuation network could become unviable, namely SR 198.
Depending on the severity of the flooding, evacuation routes could become significantly impacted thus
prompting emergency traffic management and the use of alternative evacuation routes. In the case of
a hazardous train derailment, the analysis of three different derailment scenarios depicts only
moderate impact on the evacuation network, however emergency traffic management during these
derailment events should still be considered.

Implementing traffic management strategies will aid in efficient and expeditious flow of evacuation
traffic, which is the most critical and challenging element in a successful evacuation. Communication
during an evacuation event is found to be an extreme challenge due to the coordination between
agencies responsible for communication. Improved training, procedures, platforms, and public
education are all strategies that can occur pre-emptively to improve communication among entities
involved in the management of response, and communication between the City and the general public.
Vulnerability of residents should also be considered in determining which areas may need to be
prioritized by first responders during an evacuation. Areas within the city with a greater percentage of
elderly people, disabled people, households that do not own vehicles (i.e., transit dependent
populations), and institutionalized populations require a greater amount of support during an
evacuation. Other vulnerable groups should be evaluated relative to evacuation route vulnerability.

It is recommended that the results of these analyses be considered to frame supportive policies for
the Safety Element Update. These policies can be used to identify potential evacuation capacity and
resiliency improvements throughout the city.

4 Excluding flood disasters, in which case eastbound evacuation would most likely become unviable.
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Baseline Traffic Conditions
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Figure 3 100-Year Flood Event
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Figure 4 500-Year Flood Event
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Figure 5 Hazardous Material Train Derailment (1)
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Figure 6 Hazardous Material Train Derailment (2)
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Figure 7 Hazardous Material Train Derailment (3)

AVE 328
i~ =
1 3 I
o 1 ©
5 S
5 " s o ™ Ty iy iy
™~ AVE 320 LT 8
1 - a
@, o

W Riggin Ave
/\/PN I i
o @ —
\S o (A O¢ S o
2 x £ o~
£ 2 Cd
2 l o a
S E‘ i ; AVE 304 . L - W Houston Ave E Houston Ave
-\CR\JJ;\\ E Goshen Ave E
Sr— <7
& o = E Main S¢
W Mineral King Ave A

IL 198 @

W Wainut Ave E Walnut AVB 1 AVE 288
&h t t } ' . .
W Whitendale Ave ! T T T T
]

S Akers St
S Demaree St
o
S Mooney Blvd
S Court St

AVE 280 =
W Caldwell Ave L)

@l Visalia City Boundary

{1 Visalia Sphere of Influence

Train Derailment
Evacuation Area

@  Evacuation Point

% of Average Daily Traffic

'g <
0%-25% @
=
——— 25.1%-50% g 1
o
e 50.1%-100% § AVE 256
0 0.85 17 N @
Miles

Basemap provided by Esri and its licensors © 2023.
Additional data provided by City of Visalia, Esri and HERE

Page 15



City of Visalia

Safety Element Update

Climate Change Vulnerability Assessment

February 2023

Prepared by

Rincon Consultants, Inc.




Table of Contents

Table of Contents Update

N 4 o T [0 4T ] o RO OO P PR PPPTOTRR 1
1.1 REPDOIT OVBIVIEW. ..ttt s 1
1.2 2ol €e{geTUT g Yo oY a W O [T o = L (ol O o - T o T S 2
IO T VA T 1 1= T =T o 1Y Vo 1 PR 2
R R €1 (o 1171 o SRR 3
1.5 Vulnerability AsSesSSMENt METNOUOIOZY ....cc..eeeiiiiieee e e e e e e et e e e e e e e e e e e s st aeeeeaaesee s staaseeaaesaaasnstsaseaeassaasnsrnaneens 4
A O 10 o (3 o - P T o [ TP T OO P PP PR PRUPPPPON 8
2.1 L0110 T ( = B =Y T TP PSTTURTOTR 8
Y= 171 V7 R 17
3.1 Y AT 1R AVZ=N aleT o 101 - 4 o] o - PR 17
3.2 NAtUral aNd ManaBEa RESOUICTES .........uuiiiiiieeeeeeciiitieeteeeeeesittrreeeeeeseaatttaseeeaaeaaaasstaaseaaassaaasssssssesesssaasstasssesessaassssssssessesesnsssssssseesnsenansnes 19
3.3 2 TUT] o FTa Y43 Ta Yo I @ g fTor= Y I o= Yol L =Y USRI 19
IR ) e 1 (Lo (U R T To BT =Y ol TP P PP PRSPPSO 19
O Vo o o A V7N G- o T- ol A PR UUURPNE 20
4.1 Programs, Plans, and Policies to Manage Impacts of Climate Hazards on Visalia ........ccceeiiciieiiiiiiiic et 20
LI VU1 a1 o= o 11 L1 VA AN F= 1AV SRR 23
5.1 Y T 1R AVZ=N aleT 01U - 4 o] o - U 23
5.2 NATUral aNd Man@GEO RESOUICTES .....ceiicuiiieiiiiiee e ettt e ettt e e eetteeesetteeeeseataeeesattaeeesaataeeesastaeaesassasaesssaeeesastasaesastaeessssaeassastasessnssneessasseneesnnes 29
53 STV T1 o T3 T o o I @ L Tor=Y I o= ol 1 114 =TSR ESURRNS 32
5.4 INTraStrUCTUNE @N0 SEIVICES ..ccuuiiiuiiieiiiiiiet ettt ettt h et s e s st et et e et e e s bt e sheesae e s et e e bt e bt e bt e ameeeae e eae e e a b e et e e nbeesheesanesanesabeeabeenbeennes 34
LS 0013 Tol 113 o o TP TP PO P ST VPRTOUPTI 36
2] LT g ool TSP ROPRTRPPRTOPRPT 38

Climate Change Vulnerability Assessment i



City of Visalia
Safety Element Update

Tables
Table 1
Table 2
Table 3
Table 4

Figures
Figure 1
Figure 2
Figure 3

Impact and Adaptive Capacity SCOMNEG RUDIIC.......uuiiiii ittt e e e e e e st e e e e e e e e btareeeeeeeessnstseeeeaaeeeeasssssaneeaassenannsrnnneens 7
AV AT YT = o 11 VA A olo T S 1Y/ - | o PR 7
SENSItiVe POPUIGTIONS 1N VISAIIA ...eeiiiiiiiii ittt et e e e et e e e ettt e e e e e baee e e abaee e e aaaeeeeasseee e e aseeeeensaeaeassaeeeannseneeeasseneessnsens 18
Programs, Plans, and Policies to Manage Impacts of Climate Hazards............oeiiciiiei it e st e e st e e snar e e e e 20
California Adaptation Planning Phases to Assessing VUINErability ........cocuiiiiiiii it e e e e rrrae e e e e e e 4
Vulnerability ASSESSMENT FIOW DIGBIam . ... eiiiiiiiie ettt ee e ettt et e e e e e e st tete e e e e e e e s e abtaaeeeeaeeeaasastaaaeaaasseasssstaasesaasasaasnstsaseaaassaansnsrnaneens 4
100 and 500 Year FIOOdPIain in ViSAlia......ceuiii i ciiiiiiie ettt s ettt e e e e e e e te e e e e e e e s s aattaaeeeeeesssssstaaeeaaeesaassssaaseeaeseaassssessaaaesesanssnns 14




1 Infroduction

Introduction

1.1 Report Overview

This report evaluates how climate change may impact vulnerable
populations, natural and managed resources, buildings and critical
facilities, and infrastructure and services in Visalia. This report is
consistent with Government Code § 65302 (as amended by Senate
Bill (SB) 379) which requires California’s local jurisdictions to
prepare a Climate Change Vulnerability Assessment to inform
updates to the Safety Element of the General Plan. Understanding
Visalia’s vulnerabilities to climate change provides a foundation to
develop required climate adaptation goals, policies, and
implementation programs for the Safety Element. The report is
organized as follows:

1. Introduction provides background on climate change, Visalia
snapshot, a glossary of terms used throughout the report, and
describes the methodology and key data sources used to
prepare the Climate Change Vulnerability Assessment.

2. Climate Hazards outlines climate drivers, relevant climate
hazards, historical hazards events, how hazards are expected to
change, and includes figures mapping climate hazards across
Visalia.

3. Sensitivity identifies populations and assets most at risk to
climate change.

4. Adaptive Capacity summarizes plans, policies, and programs
that may help Visalia adapt to climate hazard events.

5. Vulnerability Analysis describes potential impacts for each
hazard based on sensitive community, natural, managed, and
built assets, with consideration given to their adaptive capacity.

The chapter includes vulnerability scores of low, medium, or
high for each population group and asset. See Vulnerability
Scoring Methodology section below for more detail.

Conclusion presents the key findings of this report.

Climate Change Vulnerability Assessment
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1.2  Background on Climate Change

This report evaluates how climate change may impact vulnerable
community members, natural resources, agriculture, buildings,
community facilities and infrastructure in Visalia. Government Code
§65302, as amended by SB 379, requires cities, and counties across
California to prepare a Climate Change Vulnerability Assessment to
inform updates to the Safety Element of the General Plan.

1.3  Visalia Snapshot

The land that Visalia occupies today was traditionally the territory of
the Yokuts Native American tribes (Gorelick 2020). Founded in 1852,
the City of Visalia is situated in the southern San Joaquin Valley and
is the County seat of Tulare County. The City is approximately 190
miles north of Los Angeles and 230 miles southeast of San Francisco.
Visalia is flat, with a dry Mediterranean climate, characterized by
hot and dry summers and moderate winters. The St Johns River runs
along the city’s northeast edge. Visalia serves as the county’s
economic center and is recognized as one of the most productive
agricultural regions in the nation, with major crops including grapes,
olives, cotton, citrus, and nursery products. The population in 2021
was 140,109, with the largest employers including Tulare County,
Kaweah Delta Healthcare, College of the Sequoias, and CIGNA
HealthCare (MHLHMP 2017).

Causes of Climate Change

Climate change is caused by the addition of excess greenhouse
gases (GHGs) into the atmosphere, which traps heat near the
earth’s surface, raising global average temperatures and creating
the greenhouse effect. This increase in average temperatures
across the globe affects precipitation patterns, the severity of
wildfires, the prevalence of extreme heat events, water supply,
and ocean temperatures and chemistry (NASA 2022). According to
the Intergovernmental Panel on Climate Change (IPCC), GHG levels
are higher now than they have been in the past 400,000 years,
with carbon dioxide levels increasing from 280 parts per million to
410 parts per million in the last 150 years (IPCC 2021). The
dramatic increase in GHGs is attributed to human activities
beginning during the industrial revolution in the 1800s, which
represented a shift from an agrarian and handicraft-based
economy to one dominated by industry and machine
manufacturing (NASA 2022).




1.4

Glossary

Introduction

Several words and phrases are used throughout the report to illustrate climate vulnerabilities within the city.

Adaptation. The process of adjustment to actual or expected
climate and its effects, either to minimize harm or exploit beneficial
opportunities. In natural systems, human intervention may
facilitate adjustment to expected climate (IPCC, 2012).

Adaptive Capacity. The ability for a community to cope with and
adjust to the impacts of climate change (Cal OES 2020).

Asset. Referential to a resource, structure, facility, or service that is
relied on by a community.

Cascading Impact. Climate hazard caused impacts that compromise
infrastructure or disrupt critical services (i.e., power supply or
water conveyance) broadening the scope of impact past a singular
subject to reliant subsystems and populations (Collins et al. 2019).

Climate Driver. A change in the climate which acts as the main
source of change for subsequent climate hazards. Climate drivers
relevant to the city and discussed in this report are temperature
and precipitation.

Climate Hazard. A dangerous or potentially dangerous condition
created by the effects of the local climate (Cal OES 2020). Climate
hazards of concern for Visalia are extreme heat, warm nights, chill
hours, drought, tule fog, riverine and stormwater flooding, wildfire
and secondary climate/wildfire impacts such as air quality.

Compounding Risk. When two or more extreme events or average
events occur simultaneously and increase the scope of impact or

severity of the event; an additional risk brought about by increased
frequency of events from climate change (Seneviratne et al. 2012).

Impact. Effects on natural and human systems including effects on
lives, livelihoods, health, ecosystems, economies, societies,
cultures, services, and infrastructure due to the interaction of
climate hazards and the vulnerabilities of the system or asset
effected (IPCC 2012).

Mitigation. An act or sustained actions to reduce, eliminate, or
avoid negative impacts or effects (Cal OES 2020).

Resilience. The capacity of an entity (an individual a community, an
organization, or a natural system) to prepare for disruptions, to
recover from shocks and stresses, and to adapt and grow from a
disruptive experience (Cal OES 2020)

Sensitivities. The degree to which a species, natural system,
community, asset, or other associated system would be affected by
changing climate conditions (Cal OES 2020).

Vulnerable Populations. Vulnerable populations experience
heightened risk and increase sensitivity to climate change and have
less capacity and fewer resources to cope with, adapt to, or recover
from climate impacts (Cal OES 2020).

Vulnerability. The propensity or predisposition to be adversely
affected (IPCC 2012).

Climate Change Vulnerability Assessment
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1.5  Vulnerability Assessment Methodology

The following section details state guidance, methods, and sources used to produce this report.

Cadlifornia Adaptation Planning Guide Phases

The City of Visalia Climate Change Vulnerability Assessment follows the vulnerability assessment process recommended by the California
Governor’s Office of Emergency Services (Cal OES), as documented in the 2020 California Adaptation Planning Guide (Cal APG). The adaptation
planning process outlines by the Cal APG consists of four phases, illustrated in Figure 1, with Phase 2 detailing the vulnerability assessment

process (Cal OES, 2020). The City of Visalia Climate Change Vulnerability Assessment is prepared consistent with Phase 2 of the Cal APG and is
composed of the components described in Figure 2.

Figure 1 Cadlifornia Adaptation Planning Phases to Figure 2 Vulnerability Assessment Flow Diagram
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Introduction

Vulnerability Scoring Methodology

Vulnerability scoring is a valuable step in the climate change vulnerability assessment process because it identifies which assets and populations
face the greatest threat from climate hazards. This scoring methodology can aid in the prioritization of adaptation actions and measurement
development. The vulnerability score is a combination of impact and adaptive capacity scores. The impact and adaptive capacity scores are
developed using a qualitative methodology outlined in the Cal APG, as seen in Table 1. Impact and adaptive capacity scores are identified for
every asset and population for each climate hazard. These impact and adaptive capacity scores were combined in a matrix, as seen in Table 2, to
develop a vulnerability score. The range of vulnerability scores spans between 1 through 5 with 4 and 5 representing the greatest vulnerability.

Table 1 Impact and Adaptive Capacity Scoring Rubric

Score Impact Adaptive Capacity

Low Impact is unlikely based on projected exposure; would result in minor The population or asset lacks capacity to manage changes; major changes
consequences to public health, safety, and/or other metrics of concern. would be required.

Medium Impact is somewhat likely based on projected exposure; would result in some The population or asset has some capacity to manage climate impact; some
consequences to public health, safety, and/or other metrics of concern. changes would be required.

High Impact is highly likely based on projected exposure; consequences to public The population or asset has high capacity to manage climate impact; minimal
health, safety, and/or other metrics of concern. to no changes are required.

Source: Cal OES 2020

Table 2 Vulnerability Score Matrix

High 3 4 5
Potential Medium 2 3 4
Impacts Low 1 2 3

Adaptive Capacity

Source: Cal OES 2020
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2 Climate Hazards

Climate change is a global phenomenon that can impact many
aspects of society including public health, natural and managed
resources, critical facilities, buildings infrastructure, and services.
Projected changes to the climate are dependent on geographic
location. The Cal-Adapt tool provides climate data from global scale
models that have been localized (downscaled) to 3.7 mile by 3.7-
mile grids (CEC 2021). The data in Cal-Adapt is combined with
information from the California Fourth Climate Change Assessment
to model future changes in specific types of hazards within this
assessment. Projections throughout this section are outlined by two
separate Representative Concentration Pathways? (RCP) (CEC
2021).

= RCP 4.5 is a medium emissions scenario where global emissions
peak by the year 2040.

= RCP 8.5 is a high emissions scenario in which global emissions
continue to rise through the end of the twenty-first century.

Projections are forecasted to mid-century (2035-2064) and end-
century (2070-2099) as 30-year averages to be compared to a
modeled historical baseline (1961-1990) (CEC 2021).

The exposure section of this assessment presents information on
temperature and precipitation, which are characterized as climate
drivers. Subsequently, this section provides information on

1 Representative Concentration Pathways (RCP) is a greenhouse gas concentration (not
emissions) trajectory adopted by the Intergovernmental Panel on Climate Change (IPCC). A
greenhouse gas concentration trajectory describes possible future scenarios based on the
volume of greenhouse gases emitted globally in years to come.

projected changes to natural hazards, including extreme heat,
drought, wildfire, air quality, and riverine and stormwater flooding,
which result from changes to climate drivers.

2.1 Climate Drivers

In Visalia, the climate drivers of concern include temperature and
precipitation. All projections are taken from the Cal-Adapt Local
Climate Change Snapshot tool and supplemented with the regional
information found in the California Fourth Climate Change
Assessment San Joaquin Regional Report (CEC 2021, Santiago et. al
2021).

Temperature

Visalia’s historical (1961-1990) average maximum temperature is
75.9°F and average minimum temperature is 49.6°F. Visalia’s mid-
century projections for average maximum temperatures show a
3.8°F (RCP 4.5) to 4.8°F (RCP 8.5) increase. Mid-century projections
for average minimum temperatures show a 3.2°F (RCP 4.5) to 4.1°F
(RCP 8.5) increase. End of the century projections for average
maximum temperatures are expected to increase in Visalia by
approximately 5.0°F (RCP 4.5) to 8.6°F (RCP 8.5). End of the century
projections for average minimum temperatures are expected to
increase by approximately 4.2°F (RCP 4.5) to 7.7°F (RCP 8.5) (CEC
2021). Temperature increases affect extreme heat and warm nights,
drought, wildfire, and air quality (Santiago et. al 2021).




Precipitation

California’s San Joaquin Valley region experiences highly variable
annual rainfall, ranging from 8 to 20 inches per year. The observed
30-year average annual precipitation in Visalia is 9.5 inches. Annual
precipitation projections for the city shows minimal change. Under
RCP 4.5, Visalia is projected to experience a slight change, 0.4-inch
decrease by mid-century and a 0.3-inch decrease by end-century.
Under RCP 8.5 projections show a 0.2-inch decrease by mid-century
and a 0.3-inch decrease by end-century. (CEC 2021).

Despite minimal projected changes in average precipitation, dry and
wet extremes are both expected to increase in the future. In the San
Joaquin region, there will be more dry periods punctuated by
increased precipitation intensities of the largest storms or wet
periods, producing little net change in precipitation totals but more
extreme conditions. Atmospheric rivers bring between 20-50% of
the state’s precipitation annually. These vary in in intensity, with
some benefitting water supply and replenishing snowpack, while
others are responsible for destructive and floods (Santiago et. al
2021).

Maximum 1-day precipitation values are projected to increase
between 0.001-inch (RCP 4.5) and 0.034 inch (RCP 8.5) by mid-
century and between 0.017-inch (RCP 4.5) and 0.050-inch (RCP 8.5)
by end-century. Precipitation changes are expected to affect
incidence of wildfire, drought, riverine and stormwater flooding,
and air quality.

Hazards

Climate Hazards

This section outlines projected changes for the following climate

hazards:

Extreme Heat and Warm Nights

Drought

Wildfire

Riverine and Stormwater Flooding

Air Quality

Tule Fog

Chill Hours

Climate Change Vulnerability Assessment
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Extreme Heat and Warm Nights

Extreme heat days are defined as days in which the daily maximum temperature Extreme H eqi‘
exceeds the 98"percentile value of the historical average. For Visalia, the threshold °
temperature is 103.4°F (CEC 2022). Climate change is causing a severe increase in & qum N Ig hi.s

temperatures throughout the San Joaquin Valley region. Annual average maximum
temperatures have increased by about 1°F and are expected to increase 4 °F (RCP 4.5) Visalia is expected to experience an
to 5 °F (RCP 8.5) by mid-century and by 5 °F (RCP 4.5) to 8 °F (RCP 8.5) by the end of
the century (Santiago et. al 2021). The Cal-Adapt Climate Change Snapshot Tool

projects that extreme heat days in Visalia will increase from the annual average of 4
days to between 22 (RCP 4.5) and 30 (RCP 8.5) by mid-century and between 32 (RCP
4.5) 63 (RCP 8.5) by end-century (CEC 2022). IMPACTS

increase in the number of warm nights,
from 4 nights annually to 24 by mid-
century and 59 by end-century.

Exposure to extreme heat can cause direct heat-related illness (heat cramps, heat
exhaustion, and heat stroke) and death, and can also exacerbate certain existing /;9
medical conditions (Santiago et. al 2021). Increased frequency of extreme heat days m

can result in increased public health risks, particularly to vulnerable populations like

older adults, young children, and individuals with underlying chronic diseases, through
heat-related illnesses and increased vector-borne illnesses.

Warm nights can further exacerbate the risk of heat illness because they affect the Q

body’s ability to cool after a day of heightened temperatures. According to Cal-Adapt, Q

a warm night is defined as a day in April through October when the daily minimum
temperature exceeds the 98th historical percentile of daily minimum temperatures
based on observed data from 1961-1990. In Visalia, a warm night occurs when the
minimum temperature is higher than 71.1°F. The 30-year observed average of warm
nights in the city between 1961-1990 was 4. Warm nights in Visalia are projected to
increase between 16 nights (RCP 4.5) and 24 nights (RCP 8.5) by mid-century and between 24 nights (RCP 4.5) 59 nights (RCP 8.5) by end-
century.

CRACKED GRID
PAVEMENTS OVERLOAD

VEGETATIVE HEAT RELATED
STRESS ILLNESS

Prolonged extreme heat events can exacerbate drought conditions. Vulnerabilities for natural resources can include stressed vegetation and
habitat depletion, while populations may be more vulnerable to heat stress and dehydration (CEC 2018).




Drought

Climate change will increase the likelihood that low-precipitation years will coincide with
above-average temperature years. Warming temperatures increase seasonal dryness and the
likelihood of drought due to decreased supply of moisture and increased atmospheric demand
for moisture as evaporation from bare soils and evapotranspiration from plants increases. The
increased moisture loss from soils and vegetation amplifies dryness during periods without
precipitation.

In California’s highly variable climate setting, climate models project annual precipitation will
be characterized by more extremes and increasing variability with the number of dry years
increasing (Santiago et. al 2021). The duration of dry spells is projected to vary depending on
which emissions scenario is used. Like precipitation patterns, some of the annual variability is
obscured within 30-year averages. Despite this, the clear trend is for maximum lengths of dry
spells to increase through the end of century (CEC 2021).

Extreme droughts can diminish the natural recharge of groundwater aquifers, which can lead
to increased risk of over-pumping. The city is dependent on groundwater supply for the
majority of its needs, so prolonged drought conditions may lead to a need for importing water
and/or water rationing. Drought can disproportionately affect vulnerable populations and
agriculture and can impact economic productivity throughout Visalia. Vulnerabilities for
natural and managed resources can include reduced crop productivity and increased livestock
and wildlife mortality (City 2017).

Climate Hazards

Drought

Dry years in California are
projected to occur successively,
increasing risk of drought.

IMPACTS

%

VEGETATIVE HABITAT
STRESS LOSS

WATER
SCARCITY

DRY SPELL DURATION

BASELINE MID- END-
CENTURY  CENTURY
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Wildfire

In the past two decades, wildfires in California have occurred more frequently and with
greater intensity (Santiago et. al 2021). This trend is projected in the Tulare region through
mid and end-century (CEC 2021). Though the cause of most wildfires relates to human-
activities or lightning, wildfire behavior is based on three primary factors: fuel, topography,
and weather.

The City of Visalia has not experienced wildfire within its city limits. Neighboring wildfires
have tended to occur east of the city, including the 2020 Castle Fire, which burned more
than 129,000 acres in the Sequoia National Forest.

Current wildfire risk is projected using CAL FIRE’s Fire Hazard Severity Zone maps which
designate moderate, high, and very high Fire Hazard Severity Zones based on a set of factors
that influence fire likelihood and fire behavior. Within Visalia’s city limits, there are no areas
designated as Very High or High Fire Hazard Severity Zones

Wildfire risk is increasing, both in the state of California and in the Tulare County region.
Though fire risk within Visalia city limits is limited, risk in neighboring areas, specifically those
to the east of the city, is expected to increase as climate change conditions, such as
prolonged drought and extreme temperatures continue to worsen (Santiago et. al 2021).
Cascading risks of neighboring wildfires can cause poor air quality and have additional
impacts on public health.

Wildfires can create risk of injury, death, or financial hardship if personal property is
damaged as well as physical damage to all other assets creating cascading risks for
vulnerable populations when infrastructure is damaged or goes off-line. For example,
individuals with chronic health conditions who rely on medical equipment for critical health
care could be severely impacted by a wildfire-caused power outage.

‘ Wildfire

Though fire risk within Visalia
city limits is minimal, risk in
neighboring areas is expected
to increase as climate change
worsens, causing cascading
impacts to the city.

IMPACTS

WORSENING HABITAT
AIR QUALITY LOSS

W @

STRUCTURE & POWER
PROPERTY DELIVERY
DAMAGES DISRUPTION

(7

PUBLIC HEALTH
& SAFETY RISKS




Climate Hazards

Riverine and Stormwater Flooding

Climate change may cause low-lying areas throughout Visalia to experience more frequent Riveri né adan d
flooding and could increase the extent of 100-year or 500-year flood-affected areas.

Riverine flooding is projected to increase as precipitation extremes increase (CEC 2021). The Storm_\ther
City of Visalia Annex to the Tulare County MJLHMP sites flooding as highly likely. During FI OOd In g
heavy rain events, stormwater systems may be overwhelmed more frequently as more
extreme rain events occur, causing localized flooding which could impact properties and
close streets. Structures and infrastructure damages can lead to extreme financial losses to
both the City and its residents. Flooding can also cascade into power, wastewater, and
storm drainage infrastructure, leading to interruptions in services relied upon by the
community.

There are several FEMA 100-year
and 500-year flood zones within
Visalia. Riverine and stormwater
flooding is projected to increase as

precipitation extremes increase.
Visalia is located in the heart of the Kaweah River’s delta system, so many rivers and creeks

flow through the city. Surface runoff generally flows from east to west and terminates in the IMPACTS
Tulare Lake Basin. The major water resources in the city include the St. Johns River, Mill
Creek, Packwood Creek, Cameron Creek, Deep Creek, Evans Creek, Modoc Ditch, Mill Creek s
Ditch, Persian Ditch, Tulare Irrigation District (TID) Canal, and some other local ditches (City m
0O—O
2014).
The majority of Visalia is within the 500-year floodplain, with a large swath of the central STRAINED EMERGENCY SERVICES
portion of the city within the 100-year floodplain. Several critical facilities including health u

care facilities, schools, and City facilities are located within the flood pain, as shown in

Iyl
Figure 3.

AANNL
ANAANAL

STRESSED WATER DRAINAGES

e oo
AIEBA

HABITAT LOSS

PROPERTY DAMAGE
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Figure 3 100 and 500 Year Floodplain in Visalia
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Climate Hazards

Air Quality

In Visalia, worsening air quality is likely as climate change intensifies. Poor air quality, due to o o
increasing temperatures and wildfires, can create respiratory issues for vulnerable Alr QU a I |‘I.y
populations and impact indoor areas without adequate air filtration systems. There are
several sources of poor air quality:

Air quality is expected to worsen in
Visalia due to extended droughts,
more frequent wildfires, increased
ambient temperatures, and variable
natural filtrations of fog and wind.

= Dust. Increased temperature leads to a lack of soil moisture and increased dry, dusty
conditions also associated with drought and increased evaporation (Santiago et. al 2021).

= Smog. Increases in ambient temperature can lead to higher rates of smog, also referred
to as ozone. Ground-level ozone, specifically, will be experienced at higher rates leading
to raised cardiovascular and respiratory morbidity and mortality rates (CDPH 2014).

Ground-level ozone has also been shown to have particularly disproportionate adverse IMPACTS
impacts on populations experiencing homelessness and lower median income (PNAS
2021). Visalia is expected to experience increases in ozone concentrations in tandem 2l
with temperature increases. e Q
= Pesticide Drift. Air quality in Visalia may be impacted by pesticide drift, or the airborne -
movement of pesticides from an area of application to any unidentified site, from RESHPE‘IZGT'?RY VESG_EJEAJ;VE
neighboring conventional agriculture operations. PROBLEMS
= Fewer Natural Filtrations. Precipitation variability and long periods of dry spells lead to
less reliable air quality for the entire region. Moisture in the air can filter pollutants and TYPES OF AIR QUALITY
provide for overall improved conditions (Santiago et. al 2021). HAZARDS

=  Wildfire Smoke. Temperature, severe wildfire conditions, and the area burned by
wildfires throughout the state have increased and will continue to increase in the future.
Higher temperatures accompanied by an increase in the incidence and extent of large
wildfires will lead to increased wildfire smoke exposure and associated toxins, air

PESTICIDE
pollution, and particulate matter (Santiago et. al 2021). SUlLe

DRIFT

W

FEWER NATURAL WILDFIRE
FILTRATIONS SMOKE
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Tule Fog

Tule Fog, characteristic to the San Joaquin Valley, forms after
intense precipitation through a combination of radiant heat and
cool nights. This fog layer helps fruit and nut trees attain dormancy
requirements, a component of the crop cycle that requires moisture
and cool temperatures. Since 1980 the frequency of Tule Fog has
dropped by 75%. With projected increases in average temperature
as well as decreases in precipitation frequency, Tule Fog
occurrences are projected to further decline (Angel et al. 2021).

Chill Hours

The City of Visalia and the surrounding Tulare County contain large
portions of agricultural land, making the hazard of chill hours decline
an acute concern (Angel et al. 2021). Chill hours are defined as
hours below 45°F which help in facilitating synchronized blooming,
pollination, and standardize production of quality and quantity of
crops within the San Joaquin Valley (Angel et al. 2021). Chill hours
are a necessary component of agricultural productivity, and a proxy
measure of minimum temperature shows a steady decrease in time
spent below the 45°F threshold (Angel et al. 2021). Chill hour
declines impact the City of Visalia’s agricultural industry by
negatively impacting crop yields.

Relevant Chill Hour Hazards

Tulare’s neighboring county, Fresno County, has experienced a
decline in chill hours that is linked to significant county-wide
agricultural damages. In 2014 the USDA declared a chill hours
disaster which amounted to $53 million in damages for the
county (Fresno County 2018).

Based on a survey of Fresno County asset managers, the
McMullin Area Groundwater Sustainability Agency observed a
loss of crops, plants, and trees because of the 2014 Chill Hours
disaster (Hurley 2022).

This neighboring disaster has implications for Tulare County and
the City of Visalia, as both contain similar topography to Fresno
County, and have economies similarly reliant on tree crops and

agricultural success.




3 Sensitivity

Sensitivity

Populations and assets are affected by climate change depending
on their sensitivity to climate hazards. This section identifies
sensitive populations and assets within Visalia. Potential impacts
from the climate hazards of concern on sensitive populations and
assets are presented in the Vulnerability Analysis section.

Sensitive Populations

. Natural and Managed Resources
ﬁ Buildings and Critical Facilities

ﬁ Infrastructure and Services

3.1 Sensitive Populations

While all people in a community will experience climate
change, some may be more affected than others. For

example, older adults and young children may be more at-
risk of heat illness during an extreme heat event. Several factors can

influence sensitivity to climate hazards including an individual’s
health, age, and ability, societal disadvantages, access to health
care, economic opportunity, education and other resources, and
inequities found in basic needs and exposure to environmental
stressors (Cal OES 2020). Sensitive populations experience

heightened risk to climate change and have fewer resources to

adapt and recover from climate change impacts. Visalia has several
vulnerable populations that will be disproportionately impacted by
climate change that are grouped below and listed in Table 3 below.

Individuals with high outdoor exposure. People experiencing
homelessness and outdoor workers.

Under-resourced individuals. Low income, renters, and
households without access to a vehicle.

Individuals facing societal barriers. Communities of color,
undocumented immigrants, Native Americans, and linguistically
isolated individuals.

Individuals with chronic health conditions or health related
sensitivities. Older adults, young children, and individuals with a
disability.

Climate Change Vulnerability Assessment
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Table 3 Sensitive Populations in Visalia

Percentage of

Population Population Description Population or Households
People experiencing homelessness Individuals who currently lack fixed, regular, and adequate housing 0.3-0.7%*
Low-income Households below 80% of area median income 30.9%
Undocumented immigrants People born outside of the US that are not US citizens 50.2%
Older adults Individuals 65 years or older 11.7%
Young children Individuals 5 years and younger 8.5%
Communities of color Individuals that do not identify as white 61.1%
Outdoor workers Individuals who are employed, 16 and older, and work outdoors 6.46%
Renters Housing units that are renter occupied 54.9%
Linguistically isolated Households with individuals who are non or limited English-speaking 35.8%
Individuals with a disability Individuals with access and functional needs (physical and mental) 13.2%
Native Americans Individuals who identify as American Native and Alaskan Native 9.4%
Households without vehicle access Households without access to a vehicle 5.2%

Source: The percentages used in this table were acquired from the California Healthy Places Index 3.0, U.S. Census, 2015-2019 American Community Survey (ACS)

* Assumes 500 — 1,000 people experiencing homelessness (Personal communication with City of Visalia) and City of population of 143,966 (U.S. Census Bureau, 2022). Census data can miss
portions of the population (e.g., unhoused, or undocumented populations) and general demographic information may not accurately capture populations vulnerable to climate change (Cantwell
2021).




3.2  Natural and Managed
Resources

Natural and managed resources within Visalia are detailed
D@ in the Parks, Schools, Community Facilities and Utilities

chapter of the City’s General Plan. There are a total of 640

acres of City-owned and operated park land located in
within the city, including the following:

= Neighborhood Parks (greater than 2 acres): 23
=  Community Parks (5-12 acres): 4

= Large City Parks (greater than 40 acres): 3

Plaza Park, Mooney Grove Park, Riverway Sports Park, and St. Johns
Riverway are some of the largest managed spaces in the city. The
Open Space Element of the General Plan identifies natural priorities
including biological resources, cultural resources, soil and minerals,
water resources, air quality, and open space (City 2014).

The City of Visalia is surrounded by agricultural land, with some
portions falling within city boundaries, primarily in the north and
southwest. Key crops include but are not limited to grapes, olives,
cotton, citrus, and nursery products.

Natural and managed resources provide habitat and improve air
and water quality, and are sources of community resilience,
recreation, and economic productivity to the city. They are spread
throughout the city and face various levels of exposure to climate
hazards.

Sensitivity

3.3  Buildings and Critical Facilities

Climate change is expected to amplify extreme weather
ﬁ and climate hazards in Visalia. A jurisdiction’s vulnerability

increases when buildings and critical facilities are not

designed, operated, and/or maintained to function
effectively under extreme weather conditions or can be damaged by
extreme weather conditions. Critical facilities are structures and
institutions necessary for a community’s response to and recovery
from emergencies. Critical facilities must continue to operate during
and following a disaster to reduce the severity of impacts and
accelerate recovery, such as:

=  Fire Stations

= Police Stations

= Hospital/Healthcare Facilities
=  Emergency Shelters

= Schools

= Jails

Additional buildings mentioned in this section include residential
and commercial developments.

3.4 Infrastructure and Services

There are various types of infrastructure and services
within Visalia that are vulnerable to climate change.
Assets within this category include water services,
wastewater, emergency services, medical services,
utilities and major utility corridors, public transportation, roadways,
and active transportation routes.

Climate Change Vulnerability Assessment
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4 Adaptive Capacity

Adaptive capacity is the ability to adjust to the effects of climate change. This section summarizes the ways in which the City currently plans for
and manages the negative impacts of climate change. Types of adaptive capacity include adjustments in behavior, resources, and technologies.
Existing policies, plans, programs, and institutions that increase the City’s resilience to climate change impacts are organized by climate hazard
and listed in Table 4. The adaptive capacity findings are overlayed with impacts of each climate hazard on different asset categories to produce a
vulnerability score for each asset in the Vulnerability Analysis section.

4. Programs, Plans, and Policies to Manage Impacts of Climate Hazards on
Visalia

Table 4 lists programs, plans, and policies that help increase the community’s resilience to extreme heat and warm nights, drought, wildfire,
riverine and stormwater flooding, air quality, and tule fog.

Table 4 Programs, Plans, and Policies to Manage Impacts of Climate Hazards

Existing and Planned Programs, Plans, and Policies Objectives Hazards Addressed

City of Visalia General Plan (City 2014) The City’s General Plan provides a set of policies and programs that form a blueprint  All
for long-term development of the community. It consists of written text and
diagrams that express how a community should develop and is a key tool for
influencing the quality of life. The plan is a basis for decision-making on land use, city
services, and public works used by policymakers such as the Planning Commission
and the City Council. The General Plan includes the following elements that pertain
to climate change and resiliency: Land Use, Open Space and Conservation, Air
Quality and Greenhouse Gases, and Safety. These include policies for land planning,
resource conservation, and to minimize impacts from hazards including wildfire,
flooding, and air quality.

City of Visalia Active Transportation Plan (ATP) (City Active transportation refers to non-motorized, human-powered transportation, and Air Quality
2017) refers mostly to walking, biking, wheeling, or rolling. The primary goal of the City’s

ATP is to provide the means to support active transportation, specifically biking and

walking, as an alternative mode of transportation. This provides opportunities for

improving community health, and reducing impacts of transportation on air quality,

noise, traffic congestion, and energy resources consumption.
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5 Vulnerability Analysis

Vulnerability Analysis

The following section outlines the impacts that each climate hazard has on vulnerable population groups and assets as described in the
Sensitivity section. Existing plans, policies, and programs that contribute to the adaptive capacity of the assets, as outlined in the Adaptive
Capacity section, are summarized throughout. An impact score and an adaptive capacity score is identified for each asset and climate hazard
type producing the overall vulnerability score, consistent with the scoring methodology described in Vulnerability Assessment Methodology.

5.1 Sensitive Populations

Individuals with high outdoor exposure, including people
é experiencing homelessness and outdoor workers, face

high outdoor exposure, which may cause them to be
more vulnerable to the effects of climate change than the general
population. Individuals in this group often live in homes that are less
protected against climate hazards, lack a permanent residence, or
don’t have shelter altogether. People experiencing may not have
access to healthcare coverage or financial resources to address
health concerns either caused by or exacerbated by climate
hazards.

Under-resourced individuals are those who lack certain resources
(i.e., income, vehicles, or sufficient housing) and therefore may not
have the ability to effectively prepare for, cope with, and recover
from climate change impacts. People in this group often face
financial barriers and limited access to resources when preparing for
and recovering from climate change hazards. For example, low-
income individuals may not be able to take time off work to address
health concerns either caused by or exacerbated by climate
hazards, and individuals without access to a vehicle may face
hardship because they may not have the ability to evacuate, or
access to critical services and medical assistance. Individuals who
rent housing have limited ability to weatherize their homes for

hazard events. They also may not have temperature control in their
housing units and generally experience a higher water and energy
utilities cost burden than homeowners (Cooley et al. 2012).

Individuals facing systemic discrimination are those that may be
directly impacted by the social and economic challenges that are
ubiquitous in society. These challenges can create educational,
resource, economic, and health disparities that leave communities
of color extremely vulnerable to and disproportionately impacted
by climate change (Baird 2008). Communities of color and
undocumented immigrants are more likely to live in high hazard risk
areas and less likely to be homeowners, which leaves them
vulnerable to climate hazards. Undocumented immigrants often
lack access to medical services, quality housing, and basic needs.
Because these individuals are not citizens, they lack access to social
and economic services that would allow them to prepare for,
respond to, and cope with climate hazards. Individuals who are
linguistically isolated have minimal or no English-speaking ability. If
evacuation and/or advisory notices, hazard preparedness material,
or governmental guidance is not provided in language appropriate
versions, these individuals may not be able to properly prepare for,
cope with, or recover from a climate hazard (Gamble et al. 2016).
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5.2  Natural and Managed Resources

Primary vulnerabilities for natural and managed resources
@ are associated with climate hazard-caused stress and

physical damage to resource types within this asset
group. Compounding climate hazards stress natural ecosystems
beyond their capacity to offset individual climate hazards. Wildlife
will seek out more conducive habitats during climate events such as
extreme heat or drought, which can tend to be where people
recreate (USDA 2018). Recreational areas are also placed under
increased risk as climate change creates additional stressors and
competing needs for safe habitats.

Agriculture is seen as the heart of Visalia’s industry. The agriculture
industry was valued at nearly $8 billion in Tulare County in 2021,
and Tulare County remains in the top 3 agricultural counties in the
country (County 2021). Impacts of climate change to the region’s
agricultural sector will be far reaching. Some of the top
economically profitable crop or rangeland types that can be found
in Tulare County include fruit and nut crops, livestock and poultry,
field crops, and nursery products (County 2021). The City of Visalia
is surrounded by agricultural land, with some portions falling within
city boundaries, primarily in the north and southwest. Key crops
include but are not limited to grapes, olives, cotton, citrus, and
nursery products. Both natural and managed resources are highly
vulnerable to the effects of climate change in Visalia.

Potential Impacts

Extreme Heat and Warm Nights

Natural and managed resources are potentially impacted by the
same climate hazards as sensitive populations. Wildlife under

Vulnerability Analysis

extreme heat conditions face heat stress and heat related iliness as
well as disrupted reproductive cycles, and compounding risks
associated with early and extended seasonal temperature increases
(Backlund 2008). The timing of seasonal warmth may not overlap
with food sources and extreme heat may stress dependent
vegetation communities and wildlife (Dale 1997, Hamerlynck 1995,
Maclean et al. 2011). Plants are more likely to experience heat
stress and dehydration, habitat ranges may shift, and native species
may be outcompeted by invasive species capable of surviving the
harsh conditions. Natural resources are highly exposed to extreme
heat and warm nights. Both mid- and end- of century projections
depict dramatic increases in extreme heat days, indicating that heat
exposure and related impacts will continue to increase (CEC 2021).

Higher temperatures will decrease the snowpack in California and
raise the snowline, decreasing one of the most important surface
water reserves for agriculture in the state (Santiago et. al 2021).
Extreme heat and warm nights can result in declines in crop yields
because of heat stress and anomalous warmth during periods that
are typically cooler (Parker et al. 2020). Lower crop yields and
increased pest pressure are correlated with warmer temperatures
(Hamerlynck 1995), both of which can result in increased costs and
decreased agricultural profitability.

Drought

Impacts from drought involve risks associated with water scarcity
and availability for reliant natural resources. Drought will disrupt
habitats and will decrease the resiliency of wildlife. Extended or
variable drought conditions affect the amount and duration of
water available in ephemeral and permanent sources, which

Climate Change Vulnerability Assessment
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5.3  Buildings and Critical Facilities

Vulnerabilities within this category are primarily related to

ﬁ physical exposure and damage due to impacts to climate
hazards. Impacts associated with operations of critical

services are discussed in the Infrastructure and Services
section. Within the City of Visalia, there is a complex network of
facilities and infrastructure vulnerable to climate change. Assets
within this category are considered critical facilities and include:

=  Fire Stations

= Police Stations

= Hospitals/Healthcare Facilities

=  Emergency Shelters

= Schools

=  Public Libraries

= Jails

=  Public Safety and Emergency Communications Facilities

Potential Impacts

Extreme Heat and Warm Nights

Extreme heat could impact occupants of buildings and critical
facilities that are not adequately weatherized for increased
temperatures. Increased frequency and severity of extreme heat
events may lead to long-term impacts on the equipment located
within the facilities and buildings in the city. High ambient operation
temperatures may lead to a reduction of the lifespan for various
electrical equipment (Water Utility Climate Alliance 2020).

Drought

Drought will have minimal impact on the physical structures of
buildings and critical facilities in Visalia.

Wildfire

Potential impacts of wildfire to structures and buildings within
Visalia is low. However, fire hazard severity zones may expand by
end of century which could lead to more buildings and critical
facilities at risk of structural damage.

Riverine and Stormwater Flooding

There is significant risk of riverine and stormwater flooding to the
physical structures outlined under this asset category. Figure 3
(page 14) shows impact risks throughout the central portions of the
city within the 100-year floodplain. The 500-year floodplains extend
throughout the majority of the city, and include several
medical/health care facilities, schools, fire stations, city buildings,
police stations, the Tulare County Jail, and the Visalia Emergency
Communications Center. Impervious surfaces can impede the
absorption of water and lead to increased stormwater flooding in
Visalia.

Air Quality

The impact of reduced air quality will have a similar effect as
extreme heat for buildings and critical facilities. The ability to filter
air will greatly affect the reliant subsystems, services, and
populations reliant on buildings and critical facilities. The direct
impact on structures is low.
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[ Conclusion

This report evaluates how climate change may impact vulnerable
community members, natural and managed resources, critical
facilities, buildings, services, and infrastructure in Visalia. The report
provides a list of vulnerable population groups and assets for which
adaptation policies and programs should be developed and
implemented to increase community resilience. Vulnerability is
based on the combination of potential impacts and adaptive
capacity, as identified in the Vulnerability Analysis section of the
report.

A list of asset categories and related vulnerability scores is provided
on the next page. Highly vulnerable assets in Visalia are listed
below:

= Individuals with high outdoor exposure, under-resourced
individuals, individuals facing societal barriers, and individuals
with chronic health conditions or health-related sensitivities are
vulnerable to extreme heat & warm nights, stormwater and
riverine flooding, and air quality.

= Natural and managed resources are most vulnerable to extreme
heat/warm nights, drought, flooding, air quality, Tule Fog, and
chill hours.

= Buildings and critical facilities are most vulnerable to wildfire.

= |nfrastructure and services are most vulnerable to wildfire and
riverine and stormwater flooding.

This report establishes a foundation for identifying adaptation
policies and programs that can increase resilience to climate
hazards in Visalia. The City of Visalia Safety Element Update will
include policies and programs to increase the resilience of the

population groups and asset categories with the highest
vulnerability to climate change.
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Table 9 Vulnerability Score for Population Groups and Assets

Climate Hazard

Sensitive Populations

Extreme Heat and Warm Nights
Drought

Wildfire

Riverine and Stormwater Flooding
Air Quality

Natural and Managed Resources
Extreme Heat/Warm Nights
Drought

Wildfire

Riverine and Stormwater Flooding
Air Quality

Tule Fog

Chill Hours

Buildings and Critical Facilities
Extreme Heat/Warm Nights
Drought

Wildfire

Riverine and Stormwater Flooding
Air Quality

Infrastructure and Services
Extreme Heat

Drought

Wildfire

Riverine and Stormwater Flooding

Air Quality

Impact Score

High
Medium
Medium
High
High

Medium
High
Medium
High
Medium
Medium

Medium

Low
Low
Medium
High

Low

Medium
Medium
High
High

Low

Adaptive Capacity Score

Medium
Medium
Medium
Medium

Medium

Low
Medium
Medium
Medium
Low
Low

Low

Low

Medium
Medium
Medium

Medium

Medium
Medium
Medium
Medium

Low

Conclusion

Vulnerability Score

4-High
3-Medium
3-Medium
4-High
4-High

4-High
4-High
2-Medium
4-High
4-High
4-High
4-High

3-Medium
2-Low
2-Low
4-High

2-Low

3-Medium
3-Medium
4-High
4-High
3-Medium
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