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6 Earthquakes

6.1 INTRODUCTION

California is home to the most intense and greatest
number of earthquakes in the contiguous United
States: of the 15 largest earthquakes in the
contiguous United States, seven have occurred in
California.’ The State also ranks number one in the
nation in the amount of damage caused by
earthquakes, in large part due to its high
population and degree of urbanization.” The City
of Pomona is no exception to the rest of the State.
and the threat posed by an earthquake is
considered the most significant natural hazard
facing Pomona. This chapter provides information
about the earthquake hazard in Pomona,
beginning with an overview of historic events and
the probability of future earthquakes in Southern
California, and then identifies specific areas of
hazards and risks within the City.

6.2 HAZARD PROFILE

HAZARD DESCRIPTION

Generally defined, an earthquake is an abrupt
release of accumulated energy in the form of
seismic waves when movement occurs along a
fault. The City of Pomona lies in a seismically
active region of Southern California, with several
major active faults in the area, including the San
Andreas, Sierra Madre, and Whittier-Elsinore fault
zones. However, in addition to these known faults,
movement along buried blind thrust faults that
have no obvious surface features can also occur.

' National Earthquake Information Center  website:
http://neic.usgs.gov/neis/eqlists/10maps_usa.html Accessed July
1, 2004.

USGS Earthquake Hazards

http://earthquake.usgs.gov/fag/hist.html#5:
2004.

Program websile:
Accessed  July 1.

Faulting and Seismicity

Earth scientists use the angle of the fault with
respect to the surface (known as the dip) and the
direction of slip along the fault to classify faults.
Faults that move along the direction of the dip
plane are dip-slip faults and described as either
normal or reverse, depending on their motion.
Faults that move horizontally are known as strike-
slip faults and are classified as either right-lateral
or left-lateral. Faults that show both dip-slip and
strike-slip motion are known as oblique-slip faults.
The types of faults are described below and
illustrated in Figure 6-1:

*  Normal Fault. A dip-slip fault in which the

block above the fault has moved downward
relative to the block below. This type of

faulting occurs in response to extension and is
often observed in the Western United States
Basin and Range Province and along oceanic
ridge systems.

*  Thrust Fault. A dip-slip fault in which the
upper block, above the fault plane, moves up
and over the lower block. This type of faulting
is common in areas of compression, such as
regions where one plate is being subducted

under another. When the dip angle is shallow,
a reverse fault is often described as a thrust

fault.

e Strike-Slip Fault. A fault on which the two
blocks slide past one another. A left lateral
strike-slip fault is one on which the
displacement of the far block is to the left when
viewed from either side. A right lateral strike-
slip fault is one on which the displacement of
the far block is to the right when viewed from
either side. The San Andreas Fault is an
example of a right lateral strike-slip fault.’

USGS Earthquake Hazards
http://earthquake.usgs.gov/fag/plates.html,
2004.

Program website:
Accessed  Jun 30,
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HISTORIC EVENTS

Although damaging earthquakes have occurred
numerous times in Southern California, the City of
Pomona has never declared a state of emergency
due to an earthquake.* During the 1987 Whittier
Narrows earthquake, several historic buildings
were damaged, but the City did not sustain any
deaths or serious injuries; relatively speaking,
Pomona has been able to avoid many of the dire
effects of earthquakes experienced by other
Southern California communities. However, the
risk to the City from an earthquake is still great,
given the history of earthquakes in the Southern
California and the probability of future occurrence
in the region. In order to examine the earthquake
threat to Pomona, it is useful to review experiences
of other Southern California cities in profiling
earthquake hazards.

Strike-Slip Fault

Historical earthquake records can generally be
divided into records of the pre-instrumental
period and the instrumental period. In the absence
of instrumentation, the detection of earthquakes is
based on observations and witness reports, and is
dependent upon  population density and
distribution.  Since California was sparsely
populated in the 1800s, the detection of pre-

¢+ Cruz, Carrie. Verbal Communication, June 8, 2004,
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instrumental earthquakes is relatively difficult.
However, two very large earthquakes, the Fort
Tejon in 1857 (7.9) and the Owens Valley in 1872
(7.6) are evidence of the tremendously damaging
potential of earthquakes in Southern California. In
more recent times, two 7.3 earthquakes struck
Southern California: in Kern County (1952) and
Landers (1992). Table 6-1 lists historic earthquakes
in Southern California of a magnitude 5.0 or
greater.

Table 6-1: Southern California Earthquakes with
Magnitude 5.0 or Greater

Year Geographic Area

1769  Los Angeles Basin
1800  San Diego Region
1812  Wrightwood

1812  Santa Barbara Channel
1827  Los Angeles Region

1855  Los Angeles Region

1857  Great Fort Tejon Earthquake
1858  San Bernardino Region

1862 San Diego Region

1892  San Jacinto or Elsinore Fault
1893 Pico Canyon

1894  Lytle Creek Region

1894  E. of San Diego

1899  Lytle creek Region

1899  San Jacinto and Hemet

1907  San Bernardino Region

1910  Glen Ivy Hot Springs

1916  Tejon Pass Region

1918  San jacinto

1923  San Bernardino Region

1925  Santa Barbara

1933  Long Beach

1941 Carpenteria

1952 Kern County

1954  W. of Wheeler Ridge

1971 San Fernando
1973 Point Mygu

1986  North Palm Springs
1987 Whittier Narrows
1992  Landers

1992 Big gear

1994  Northridge

1999 Hector Mine

Source:
http:/igeology. about.com/gidynamic/offsite. htm ?site=http%3A% 2F %2F pasa
dena.wr.usgs.gov%2Finfo%2Fcahist_egs.himI
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The damage from these four large earthquakes was
limited because they occurred in areas that were
sparsely populated at the time. The seismic risk is
much more severe today because of widespread
growth throughout Southern California, with the
population at risk in the millions, rather than a few
hundred or a few thousand persons. This is
evidenced by the Northridge earthquake of 1994.
Although the magnitude of the earthquake (6.7)
was smaller than the aforementioned events, the
Northridge earthquake became the costliest
disaster in California history (see Figure 6-2). 57
people were killed and more than 1,500 people
were seriously injured.

For days afterward, thousands of homes and
businesses were without electricity, tens of
thousands had no gas, and nearly 50,000 had little
or no water. Approximately 15,000 structures
were moderately to severely damaged, which left
thousands of people temporarily homeless. The
total cost of the damage caused by the Northridge
earthquake approached 50 billion dollars.

Figure 6-2: California’s Costliest Disasters
Billions (2003 Dollars)

Disaster Mok
10 20 30 40 50
Northridge
Earthquake 1994
Loma Prieta
Earthquake 1989
Statewide
Flooding 1995
Southern
California Fires 2003
San Fernando
Earthquake 1971
Qakland —
Fires
Southern
California Fires 1993
Whittier Narrows (g
Earthquake

Source: Southern California Earthquake Center, et al. “Putting Down Roots in
Earthquake Couniry.” 2004.
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HAZARD LOCATION AND EXTENT

There are numerous faults in the Los Angeles area
that are categorized as active, potentially active,
and inactive. A fault is classified as active if it has
either moved during the Holocene time (during
the last 11.000 years) or is included in an Alquist-
Priolo Earthquake Fault zone (as established by the
California Division of Mines and Geology). A fault
is classified as potentially active if it has experienced
movement within Quaternary time (during the last
1.8 million years). Faults that have not moved in

the last 1.8 million years are generally considered
inactive. Surface displacement can be recognized
by the existence of cliffs in alluvium, terraces,
offset stream courses, fault troughs and saddles,
the alignment of depressions, sag ponds, and the
existence of steep mountain fronts.

Regional Faults

Earthquakes from several active and potentially
active faults in the Southern California region
could affect future development within the City of
Pomona; although no known regional faults
directly traverse the city. It should be noted,
however, that the Northridge Earthquake occurred
on a previously undetected active fault, and more
faults may exists than are discussed here. The

nearest identified regional faults are summarized
below and presented in Figure 6-3.

Active Faults

* San  Andreas  Fault  Zone. Located
approximately 20 miles to the northeast of the
City, this fault zone extends from the Gulf of
California northward to the Cape Mendocino
area where it continues northward along the
ocean floor. The length of the fault and its
active seismic history indicates that it has a
very high potential for large-scale movement in
the near future (magnitude 8.0+ on Richter
scale), and should be considered important in
land use planning for most cities in California.
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Sierra  Madre  Fault  System.  Located
approximately one mile north of the City, at
the base of the San Gabriel Mountains, this
fault system forms a prominent 50-mile long
east-west structural zone on the south side of
the San Gabriel Mountains. It consists of a
complex system of dips and slips and has a left
lateral reverse component. The Sierra Madre
fault system has been responsible for uplift of
the San Gabriel Mountains by faulting in
response to tectonic compression. In many
places, the faults have placed basement
bedrock over alluvium where they dip
northerly below the steep topographic front of
the San Gabriel Mountains.

Whittier-Elsinore Fault Zone. This fault zone is
located along the southern base of the Puente
Hills, approximately 9 miles to the southwest
of the City. This northwest-trending fault
trends from Whittier Narrows southeast across
the Santa Ana River, past Lake Elsinore, into
western Imperial County and then into
Mexico. This fault zone has the expected
maximum capability of a magnitude 6.6
earthquake.

San Fernando Fault Zone. This fault is located
approximately 30 miles northwest of the City.
Generally, fault segments are -east-west
trending thrust faults with associated left
lateral movement.

Newpori-Inglewood — Fault  Zone.  Located
approximately 35 miles southwest of the City,
this fault zone could generate a 7.0+
magnitude earthquake within the next 50 to
100 years.

Norwalk Fault. Located approximately 25 miles
southwest of the City, this fault strikes 65 to 85
degrees to the northwest and dips steeply to the
northeast. The fault is approximately 16 miles
long and has an accurate trace between Buena
Park and Tustin. Microseismic activity along
the Norwalk Fault is high and it may be
capable of generating a magnitude 6.3
earthquake.

Potentially Active Faults

San Gabriel Fault. Labeled as potentially active,
this fault is located approximately 20 miles
northwest of the City. This fault extends from
Frazier Park to Mount Baldy Village, a distance
of approximately 84 miles. Because of its
length and its ancestral relationship with the
San Andreas Fault System, its potential future
activity must be realized. Due to the length of
its surface trace, the San Gabriel Fault is
believed capable of generating a magnitude 7.8
earthquake.

Verdugo Fault. Located approximately 22 miles
west of the City, this potentially active fault
bounds the south flank of the Verdugo
Mountains, and appears to merge with the
Eagle Rock-San Rafael Fault System in the
vicinity of the Verdugo Wash. Low magnitude
earthquakes (less than 3.0) which have been
attributed to activity along the Verdugo Fault
are occasionally recorded in the Burbank-
Glendale area. No direct evidence of ground
displacement has been observed as associated
with these low-magnitude earthquakes. The
Verdugo Fault has a high potential for future
activity and is capable of generating g
magnitude 6.4 earthquake.

Santa Monica Fault. This fault is located
approximately 25 miles west of the City. No
detailed information is available on the exact
location of this southwest-northeast trending
fault at the ground surface (fault trace), or on
its geometric orientation. This fault, the
Malibu Coast Fault, and the Raymond Fault
belong to one large fault system. Classified as a
potentially active fault, this fault could
generate a moderate seismic event (magnitude
6.6).

Local Faults

In addition to the regional faults, there are several
local faults located within the city that are

considered potentially active. No recent seismic
activity has been recorded along these faults in the

last 10,000 years. However, a major earthquake

occurring along any of these faults would be
capable of generating seismic hazards and strong
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groundshaking effects within the City. These local
faults include the San Jose, Indian Hill, Chino, and
Central Avenue Faults. Of the local faults, the
probability of earthquake activity is considered the
highest along the San Jose Fault, with possible
ground rupture. Neither the Indian Hills Fault,
Chino Fault, nor the Central Avenue Fault have a
high probability of seismic activity, and their

precise locations are currently not well defined.
None of the local faults have been placed in an
Alquist Priolo Special Studies Zone. Thus, no fault
rupture hazard is anticipated along the fault traces
that pass through the City. These local faults are
further described below and are illustrated in
Figure 6-4.

*  San Jose Fault. This fault is classified as
potentially active and is located in the San Jose
Hills. on the western edge of the City. The fault
is approximately 13 kilometers long and runs
in a northeast/southwest direction,
approximately parallel to the 1-10 freeway. The
fault has an 80 to 85 degree upward dip and
has a reverse movement with the north side up.
The fault displaces upper Miocene sedimentary
and volcanic rocks as much as 2,700 feet
vertically, with a 100-meter vertical offset in
older subsurface alluvium. Some geologists
consider this fault as seismically active and the
origin of the L.A. County earthquakes in 1988
and 1990°,

* Indian Hill Fault. This fault is located along the
northern section of the city and runs in an
east/west direction for approximately 9
kilometers. It is believed to be a single strand
and is considered potentially active. This fault
serves as a barrier to groundwater movement
and offsets soils of Late Pleistocene age, which
is the reason it is considered potentially active.

*  Chino Fault. Considered to be a part of the
Whittier-Elsinore  fault system, this fault
borders the Puente Hills to the northeast and is
buried along most of its length. It is

It should be noted in 2008 the Chino Fault had a quake that
damaged Pomona City Hall and a number of UBM in the
downtown area
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approximately 28 kilometers long from the
Santa Ana Mountains to the City of Pomona in
a northwest-southeast direction, as it joins the
San Jose Fault. near the 1-10. Based on
geomorphic evidence. it does not appear to
have as great a potential for seismic activity as
does the Whittier-Elsinore fault. Where
exposed in the Puente Hills area, the Chino
fault is not as well-expressed as the Elsinore
fault. The fault has an estimated slip rate of 0.2
mm/year. It should be noted that some
geologists have questioned whether the Chino
fault is in reality an earthquake fault, since
recent evidence indicates that it is not a fault
but the contact point between bedrock and less
consolidated alluvium.

»  Central Avenue Fault. Considered a potentially
active fault and located in the City of Chino,
this fault extends into the southern portion of
the City of Pomona. This fault is
approximately 8 kilometers long and believed
to be a single strand that is subparallel to the
Chino fault. The fault exhibits displacement on
Quaternary and Holocene age deposits but has
no surface expression.

Earthquake Hazards

Several hazards can be produced by a single
earthquake event. Ground shaking, landslides, and
liquefaction are the specific hazards associated with
earthquakes.  The severity of these hazards
depends on several factors, including soil and slope
conditions, proximity to the fault, earthquake
magnitude, and the type of earthquake. A
discussion of these hazards is presented below, and
areas affected by each of these hazards are mapped
in Figure 6-4.

Ground Shaking

Ground shaking is the motion felt on the earth's
surface caused by seismic waves generated by the
earthquake. It is the primary cause of earthquake
damage. The strength of ground shaking depends
on the magnitude of the earthquake, the type of
fault, and distance from the epicenter.
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Although the entire City is susceptible to damage
from ground shaking, geological conditions can
greatly influence the amount of shaking
experienced throughout the City. The majority of
Pomona is underlain by alluvial soils, transported

from the San Gabriel Mountains the north, which
are less resistant to shaking than other soil types.
However, portions of the City situated on bedrock
such as San Jose (Ganesha Hills) and Puente
(Elephant Hill, Phillips Ranch) would likely
experience less ground shaking and associated
damage.

Landslides

Landslides are secondary earthquake hazards that
can occur from ground shaking. They can destroy
the roads, buildings, utilities, and other critical
facilities necessary to respond and recover from an
earthquake.

The Northridge earthquake of 1994 provides an
example of the serious and damaging effects of
landslides. As a result of the magnitude 6.7
earthquake, more than 11,000 landslides occurred
over an area of almost 400 square miles. The

landslides destroyed dozens of homes, blocked
roads, and damaged oil-field infrastructure. They
indirectly caused deaths from Coccidioidomycosis
(valley fever), the spore of which was released from
the soil during landslide activity and blown
towards populated coastal areas.®

Many communities in Southern California have a
high likelihood of encountering such risks,
especially in areas with steep slopes. In Pomona,
the risk of damage due to landslides is confined to
parts of Phillips Ranch and Ganesha Hills. These
areas are delineated by the USGS, and depicted in
Figure 6-4. Although some of the susceptible areas
have residential development, most of them are
located in designated open space.

¢ Highland. L.M. and R.L. Schuster, Significant Landslide Events
in the United States. Accessed via website  at:
http://landslides.usgs.gov.html_files/pubs/reportl/Landslides pa
ss_508.pdf
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In the landslide-prone areas that are developed, the
risk of a damaging flow is even greater. Although
landslides are a natural geologic process in the hills
around Pomona, residential developments in these
areas exacerbate the risk of landslide hazards.

Grading for road construction and development
can increase slope steepness and contribute to the
speed and severity of landslides. Grading and
construction can also decrease the stability of a hill
slope by adding weight to it top, removing support
at the base of the slope, and increasing water

content. Other human activities effecting
landslides include: excavation, drainage and
groundwater  alterations, and changes in

vegetation.”

Liquefaction

The phenomenon of liquefaction occurs when
ground shaking causes wet granular soils to change
from a solid state to a liquid state. This results in
the loss of soil strength and the soil's ability to

support weight. Buildings and their occupants are
at risk when the ground can no longer support
these structures. Pomona is one of many

communities in Southern California that is built
on an ancient river bottom and has sandy soil. In
some cases this ground may be subject to
liquefaction, depending on the depth of the water
table.

The California Geological Survey identifies and
maps areas susceptible to liquefaction, based on
groundwater levels and geologic materials.
Pomona has 4,025 acres—or 27 percent of the City
area—that fall within these zones and are
susceptible to liquefaction. These areas generally
occur at the base of the hills in the southern and
western portions of the City. Liquefaction areas are
presented in Figure 6-4.

7 Planning For Natural Hazards: The Oregon Technical Resource
Guide. Department of Land Conservation and Development,
2000: Chapter 3.
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PROBABILITY OF FUTURE
OCCURRENCE

The USGS estimates that within the next 30 years
the probability is 60% that an earthquake
measuring greater than magnitude 6.7 will occur in
Southern California.” It is impossible to predict
exactly where it will take place: however there are
fault segments that are considered more likely than
others to produce such an earthquake. Along the
Earth's plate boundaries, segments exist where no
large earthquakes have occurred for long intervals
of time. Scientists term these segments "seismic
gaps" and, in general, have been successful in
forecasting the time when some of the seismic gaps

will produce large earthquakes.
Geologic studies
show that over the past 1,400 to 1,500 years large
earthquakes have occurred at about 150-year
intervals on the southern San Andreas fault. As the
last large earthquake on the southern San Andreas
occurred in 1857, that section of the fault is
considered a likely location °for an earthquake
within the next few decades. However, the San
Andreas fault is just one of many faults capable of
producing large earthquakes in the region.
Recently, researchers at UCLA predicted a
magnitude 6.4 or greater earthquake to occur on
or before September 5, 2004. The area of
prediction includes not only the San Andreas fault,
but portions of the San Jacinto, Imperial, and
Elsinore faults as well. This stretch encompasses
12,440 square miles from southeastern Saf Diego
County to central San Bernardino County.

Although the science of earthquakes is not exact,
these predictions are persuasive reminders of the
constant risk of earthquakes to Southern California

communities. The focus of the research on

estimating the timeframe and location of
earthquakes is itself a reminder that when
i/ carthquake.usgs.gov/fag/hazard. html# 10 ekl

Publications
http://pubs.usgs.gov/gip/earthg3/when.html
Report to the Director, Governor’s Office of Emergency Services
by the California Earthquake Prediction Evaluation Council.
March 2. 2004.

discussing earthquakes, it is not a matter of “if”
one will occur, it is a matter or when and where.

6.3 VULNERABILITY ASSESSMENT

OVERVIEW

The effects of earthquakes span a large area, and
large earthquakes occurring in many parts of the
Southern California region would probably be felt
throughout the region. However, the degree to
which the earthquakes are felt, and the damages
associated with them may vary. At risk from
earthquake damage are large stocks of old
buildings and bridges; many high tech and
hazardous materials facilities; extensive sewer,
water, and natural gas pipelines; earth dams;
petroleum pipelines; and other critical facilities
and private property located in the City.
Identifying these vulnerabilities and estimating
potential losses that could occur due to an
earthquake event are crucial steps in the process of
formulating  effective,  efficient  mitigation
measures.

IDENTIFYING VULNERABILITIES

Chapter 3: Risk Assessment details the various
types of critical and vulnerable facilities within

Pomona. Each of these types of facilities is
vulnerable to damage by an earthquake and its

associated hazards of liquefaction and landslides.

Of these facilities, the Technical Advisory
Committee—drawing upon available scientific
research,  building  structural  information,
historical experience, and community

knowledge—identified specific vulnerabilities to
target in the earthquake hazard mitigation process.
The following sections identify those facilities that
are considered the most vulnerable portions of the

City to earthquake damage and are specific targets
of earthquake mitigation action items.

Emergency Services

As previously discussed in Chapter 3: Risk
Assessment, much of Pomona was built before
seismic safety standards were implemented in
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1976. Many of the City’s critical facilities were also
built before 1976, and could be more vulnerable to
the hazards associated with earthquakes. Detailed
studies will have to be conducted in order to
determine which, if any, of the City’s buildings
have the potential to suffer serious damage during
an earthquake. However, identifying those that
predate seismic safety standards will help to
prioritize the inventory process.

*  Emergency Government Operations. All of the
buildings that are designated as facilities for
use during an emergency were built before
1976. The only location identified in the City’s
SEMS Plan that is not inside a potentially
vulnerable structure is located in the west
parking lot of City Hall. However, this location
lacks many of the amenities of an operational
building, such as shelter, electricity, restrooms,
and additional assets that would be significant
in the operation of the Emergency Operation
Center (EOC).

»  Police and Fire Facilities. The majority of police
and fire facilities in Pomona were built before
1976. These building include the main
building, jail, and property/evidence storage
structures of the Pomona Police Department
and five of the City’s eight fire stations (an
additional fire station was built in 1952,
however it has been retrofitted to conform to
2003 building code standards). These five
stations are have not been seismically
retrofitted, although they were evaluated in
2003 for seismic safety each rated “better than
average” for seismic performance relative to
buildings of the same general type (see Table 6-
2.

Hospitals

All of the three major medical facilities in Pomona
house vulnerable patient populations who would
require substantial assistance in the event of
damage to any of the hospital. Additionally.
damage that incapacitated Pomona Valley Hospital
Medical Center, which is the only provider of
emergency medical services in the City, would
detrimentally affect Pomona’s ability to care for

City of Pomona Natural Hazards Mitigation Plan
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Table 6-2: Details on Fire Stations Built Before

1876
Eire Construction
Station ~ Year Built  Materials Retrofit?
18l Unknown: Reinforced Concrete;  No
Pre-1976 Reinforced Masonry
182 1963 Reinforced Masonry No
183 1952 Reinforced Masonry 2’;;03)
8 Unknown:; Tilt-up precast No
84 1959-1974 concrete
185 1962 Reinforced Masonry No
186 1963 Reinforced Masonry No

181 will be closed in 2012 due to budgetf crisis

people injured in a large earthquake. In accordance
with the Hospital Seismic Safety Act (see Section
7.4 for details), a number of structures at these
facilities are being retrofitted or replaced. The
statuses of each of the hospitals seismic
preparations are:

*  Pomona Valley Hospital Medical Center. The
hospital celebrated its 100-year anniversary in
2003; five of its seven buildings were built
before seismic building codes were developed.
The hospital has plans to replace all of these
five buildings by 2013." PVHMC is also in the
process of developing its own Natural Hazards
Mitigation Plan to address risks associated with
the hospital, and officials at the hospital have
expressed a desire to work closely with the City
of Pomona to effectively coordinate the
development of both entities” mitigation plans.

«  Casa Colina Center for Rehabilitative Medicine.
Casa Colina is in the process of building a new
facility, scheduled to open in the fall of 2004.
Upon completion of the new hospital, which
will be fully compliant with the safety
standards of SB 1953, the current hospital
facility will be demolished. The existing
hospital has been updated for compliance in

""VanLul, Kenneth. Vice President of General Services, Pomona
Valley Hospital Medical Center. Verbal Communication, June 4,
2004,
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interim to ensure patient and staff safety. All
outpatient facilities were built between 2001
and the present, and comply with either the
1999 or 2000 building code. ”

*  Lanterman Developmental Center.
Approximately ten years ago, the California
State  Department of General Services

(specifically Real Estate Services Division)
performed an evaluation of all State facilities.
Some of the oldest Lanterman buildings were
declared unfit for 24-hour occupancy. In
response to this, several buildings were
retrofitted and upgraded to be used for day-use
only. The main facility was retrofitted to be
fully compliant with the seismic safety

standards of SB 1953." Lanterman is scheduled to

close in 2014 due to budget crisis.
Although these private facilities are privately- and
state-owned and will be responsible for mitigating

hazards on their property, increased preparedness
and communication between them and City
officials will help to coordinate emergency efforts
in the event of an earthquake.

Utilities
Each of the components of Pomona’s utility

systems contributes to its overall operation and

efficiency. However, some components are more
critical to system operation and have been targeted

as specific vulnerabilities to be addressed during
earthquake mitigation.

Water

Maintaining water quality and distribution are
crucially important during and after hazard events.

The following critical components of the City’s
water service system are vulnerable to earthquake

damage:

12
Bender. Scentha. Administrative Assistant to Rob Barnes,

Director of Project Development. Verbal Communication, June

4.2004.

© Parks. Arthur. Assistant Planner of Operations. Verbal

Communication. June 4. 2004.
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*  Water Reservoirs. Six of the City’s 22 water

reservoirs have been upgraded with seismic
safety valves which cwould shut off the
reservoir in the event of a rupture, preventing
drainage of the reservoir and potential for
flooding. Currently, there are no plans to
upgrade the remaining 16. The reservoirs
could be subject to rupture during strong
ground shaking. A report was conducted in
2003 to determine the structural stability of the
reservoirs in response to an earthquake. All of
the reservoirs performed well in the test with
the exception of reservoir 4B, which ruptured.
A follow-up report is currently being
conducted to determine the nature of the
reservoir rupture, and implement appropriate
improvements.

*  Groundwater Wells. A majority of Pomona’s
water supply is provded by local groundwater
wells. The City has 37 groundwater wells,
three of which are located immediately outside
City limits in Claremont. The structural
stability of these facilities is unknown, and
would have to be evaluated through further
technical studies to assess vulnerability to
ground shaking and liquefaction. None of the
groundwater wells are located in areas subject
to earthquake-induced landslides. If a well(s)
were to experience earthquake-related damage,
local water supplies would only be
incrementally  affected and the overall
community impact is considered low.

Water Treatment. The City’s Anion Exchange
Plant removes nitrates from the water supply
for a significant portion of the City. Failure of
this plant has the potential to substantially
limit potable water supply. The structural
stability of the plant is unknown; however, it
was completed in 1992, and is assumed to have
a high level of resistance to ground shaking due
to its modern construction standards.

Undergrounded Utility Lines

Undergrounded utilities—such as natural gas and
petroleum—may be subject to rupture during an
earthquake, creating the potential for fire or the
release of hazardous chemicals. Specifically, the
two petroleum pipelines and seven primary natural



6-12

gas distribution pipelines could pose significant
fire and hazardous materials risks if ruptured. In
addition to these main lines, the aging
underground utility network in Pomona may
experience any number of ruptures along its lines,
resulting in localized service disruptions or release
of materials.

Schools

In increasing Pomona’s resilience to earthquakes,
prioritizing the safety of the community’s children
is a primary concern. The many schools within the
City house thousands of students during school
hours are considered a substantial vulnerability.
Many of Pomona’s children attend school at
private facilities, but the vast majority attend
school at one of Pomona Unified School District’s
(PUSD) facilities. The PUSD is concurrently
developing its own Natural Hazards Mitigation
Plan to evaluate and mitigate potential hazards at
its facilities. The PUSD and the City of Pomona
have been working closely in the development of
their concurrent NHMPs,

Recreation and Community Centers

In addition to schools, recreation and community
centers also house a large number of children. As
discussed in Chapter 3: Risk Assessment, the City
of Pomona operates six community centers. Three

of these facilities were constructed before seismic
safety codes were established. Currently. no other
information about the potential structural

vulnerability to earthquake damage is available,
and further studies would need to be conducted to
determine their level of vulnerability. Two of the
community centers are also in areas subject to
liquefaction. The Ganesha Park Community
Center—one of the City’s most popular recreation
facilities—is the most potentially vulnerable. It was
constructed in 1950, and located in an area subject
to strong ground shaking, liquefaction, and
earthquake-induced landslides.

City of Pomona Natural Hazards Mitigation Plan
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Unreinforced Masonry Buildings

The City of Pomona has 94 unreinforced masonry
(URM) buildings. These buildings are especially
vulnerable to damage and collapse during
earthquakes. Their potential for collapse poses
hazards to life and property loss. Also, many of
these buildings are valuable assets to the City’s rich
historical heritage. The URM buildings in Pomona
are clustered in the oldest and most central portion
of the City, largely located along 2" Street in
Downtown.

Vulnerable Development Patterns

Central Pomona has a number of vulnerable
development characteristics that could potentially
result in more damage due to an earthquake when
compared to other areas of the City. In general,
census tracts with the highest percentages of
overcrowded units are located in central Pomona;
these high densities increase the potential number
of people per neighborhood who would be

impacted by an earthquake. Additionally, many of

these overcrowded areas are located in
neighborhoods with older structures, which pre-
date seismic safety standards. Finally, large

numbers of multi-family units are located in
Central Pomona, of which a number are likely
“soft story” apartment buildings. This type of
construction is characterized by multi-storied
structures that have an opening on the ground
floor, such as a garage, that is less sturdy than the
floors above it. These buildings are particularly
vulnerable to earthquake damage, as the weakened
first story may sustain damage, shift, or collapse.
The combination of these development
characteristics creates an area of the City with
elevated susceptibility to the hazardous effects of
earthquakes.

Railroads

The Union Pacific Railroad (UPR) line that is
located in the center of the City is a primary east-
west freight corridor. Trains on the tracks also
carry passengers, on a much more limited basis.
An earthquake that caused derailment, damage to
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the tracks by liquefaction, or obstruction on the
tracks due to landslides would be a tremendous
vulnerability to the City. A train present on the
tracks would seriously hamper the ability of
emergency vehicles to traverse the City, especially
if the crucial underpasses at Garey, White, and
Towne Avenues were blocked. Although the
possibility of a train derailment in the City seems

remote, it was just such an event that prompted
the construction of Pomona Valley Hospital
Medical Center, as mentioned in Chapter I:
Introduction. The City does not have jurisdiction
over the UPR tracks; hazard planning and
mitigation is the responsibility of the Union Pacific
Railroad. However, the City can coordinate with
UPR on mitigation planning and work to
maximize local emergency facility resiliency to help
reduce risks associated with the railroad.

ESTIMATING POTENTIAL LOSSES

Risk analysis involves estimating the damage and
costs likely to be experienced in a geographic area
over a period of time.” Factors included in
assessing earthquake risk include population and
property distribution in the hazard area, the
frequency of earthquake events, landslide
susceptibility,  buildings, infrastructure, and
disaster preparedness of the region. This type of
analysis can generate estimates of the damages to
the region due to an earthquake event in a specific
location. FEMA's software program, HAZUS, uses
mathematical formulas and information about
building stock, local geology and the location and
size of potential earthquakes, economic data, and
other information to estimate losses from a
potential earthquake."”

HAZUS Earthquake Scenario

To perform the risk analysis for this NHMP, a
magnitude 7.0 earthquake was simulated using

" Burby, R. (Ed.) Cooperating with Nature: Confronting Natural
Hazards with Land Use Planning for Sustainable Communities
(1998). Washington D.C.. Joseph Henry Press.

¥ FEMA HAZUS http://www.fema.gov/hazus (May 2003),
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HAZUS. The earthquake scenario was based on
ground shaking data derived from USGS

probabilistic seismic hazard curves, assuming a
100-year return period. The intensity of ground
shaking per census tract is depicted in Figure 6-5.
It is impossible to exactly predict the
circumstances of the next earthquake to affect the
City, and the data provided by the HAZUS

simulation will surely differ from the actual losses
experienced due to such an event. However, the
use of HAZUS allows the City to view reasonable
potential losses from a modeled earthquake, and
make appropriate mitigation and emergency
preparedness decisions.

It is noteworthy that this model assumes that the
entire City is underlain by alluvial site conditions;
although the majority of the City is located on an
alluvial fan, portions on the western boundaries
are underlain by bedrock, which is more resistant
to ground shaking. Additionally, the secondary
earthquake hazards of liquefaction and seismically-
induced landslides were not simulated in this
scenario. A discussion of the risks associated with
these hazards follows the summary of HAZUS
results.

Structural Damage

In this HAZUS scenario, 29 percent of buildings in
Pomona experienced at least moderate damage.
Approximately 340 structures were completely
destroyed, and the vast majority of these were
residential uses. Single-family homes accounted for
almost half of the total number of affected
structures. Overall, buildings that sustained the
most damage were manufactured housing or
structures with wood construction.

Displaced Persons

This model estimated that the earthquake
displaced 920 households, or approximately 3,500
people. Although some of these people would be
able to seek shelter with relatives, friends, or

alternative means, many would  require
accommodation in temporary public shelters.
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Casualties

Approximately 1,300 people were injured or killed
during this earthquake scenario. The majority of

these casualties, roughly 1,000, were due to minor
injuries requiring medical attention but not
hospitalization. The remaining number includes
more serious injuries requiring hospitalization and
approximately 60 deaths.

Fire Damage

Fires often occur following an earthquake, due to
downed power lines, ruptured fuel lines or other
flammable materials becoming exposed and
ignited. In the wake of an earthquake, water may
not be immediately available or may be available in
limited quantities.  Additionally, emergency
personnel may be stretched thin and responding to
other emergency situations. These factors increase

the hazard that such fire pose to Pomona. This
HAZUS scenario modeled four fire ignitions in the
City, resulting in the displacement of an additional
100 people and five million dollars of property
damage.

Debris

The HAZUS-MH scenario produced an estimated
290 tons of debris. Following an earthquake, the
City would need to devote resources to cleaning up

brick, glass, wood, steel or concrete building
elements, office and home contents, and other
materials. This challenge includes disposing of or
recycling the waste in compliance with the
regulations of AB 939: The Integrated Waste
Management Act. For these reasons, developing a
strong debris management strategy is essential in
post-disaster recovery.

Direct Economic Impacts

The total estimated economic loss to the City in
this scenario was 757 million dollars. The
economic losses calculated by HAZUS-MH
include both income (wage, capital-related, rental,
relocation) and capital (structural, non-structural,
content, inventory) losses incurred by earthquake
damage, as well as damage to transportation and

utility lifelines. The majority of losses were caused
by building-related losses, which totaled 750
million dollars. Within that category, residential
losses comprise the largest portion—63%—
primarily due to damage of single family homes.

The aforementioned economic impacts do not
include indirect impacts, long-term changes that
occur as a result of direct impacts. Such impacts
include losses due to business closures,
employment changes, loss of tourism revenues,
changes in sales tax revenues, or other long-term
consequences of earthquake damage.

Additional Risk Analysis Factors

As previously mentioned, this HAZUS scenario did
not model the potential effects of liquefaction or
earthquake-induced  landslides,  which  are
important secondary hazards associated with
earthquakes. Of the two hazards, liquefaction
presents a more serious risk to the City. It covers a
widespread area, unlike the
of

landslides, and includes many important lifelines
that could be damaged due to liquefaction. At this
time, insufficient resources are available to
conduct a more advanced HAZUS analysis that
would include both liquefaction and earthquake-
induced landslides effects. In lieu of this analysis,
Table 6-3, on the following page, lists the total

structural assets that are located within these
secondary earthquake hazards areas.

EXISTING EARTHQUAKE
MITIGATION ACTIVITIES

localized hazard

Existing mitigation activities include current
mitigation programs and activities that are being

implemented by various levels of government, as
well as private and educational organizations.

City of Pomona Codes

Implementation of earthquake mitigation policy
most often takes place at the local government
level. The City of Pomona Department of Building
and Safety enforces building codes pertaining to
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Table 6-3: Structures within Liquefaction and Landslide Zones

Land Use Units
Low Density Residential 5,437
Medium Density Residential 988
High Density Residential 595
Automotive, Motel, and Service Commercial 129
Retail Commercial and Shop Centers 28
Office 15
Light Industrial 65
Heavy Industrial and Outdoor Storage 99
Parks and Open Space N/A
Education

Public, Civic, and Institutional 4
Vacant Land I
Total 7,364

Source: L.A. County Assessor Parcel Data, 2004.

earthquake hazards. Currently, the City of Pomona
uses the California Building Code (CBC) of 2001
as its standard for minimum design and

constructions standards of new buildings. This
most recent code was adopted in 2002, and
included the adopted of updated seismic safety
standards. "

The following sections of the CBC (based on the
1997 Uniform Building Code) address the
earthquake hazard:

1605.1: Distribution of Horizontal Sheer;

1605. 2: Stability against Overturning;
1626: Seismic;

1605. 3: Anchorage;

" Montero. Cynthia. City of Pomona, Department of Building
and Safety. Written Communication, July 2004.
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Liquefaction Landslide
Structure Structure
Value (in Value (in
milfions) Acres Units millions) Acres
402.3 924.3 |44 24.1 32.8
47 4 121.4 17 1.3 3.8
19.8 21.1 - “ .
12.4 33.6 - = -
46.0 109.6 - “ -
38.8 38.4 - . 3
128.7 2437 - - .
30.8 143.7 - - -
N/A 86.0 N/A - 253.8
0.1 509.7 - - =
120.1 718.4 - - -
N/A 61.1 N/A - 35.1
846.6 3,011.1 161 25.4 325.3

« 1632,1633,1633; 1649, 1650, 1651, 1652,
(Volume 2) deal with specific earthquake

hazards;
» 1610 Earthquake Loads
The City of Pomona Planning Department

enforces the zoning andland use regulations
relating to earthquake hazards. The policy of the
City is to reduce unacceptable levels of seismic risk
by controlling land use and building design in
known fault zones and upon soils that may fail
under seismic activity. This policy does not directly

regulate specific land uses, but leaves final approval
of projects to the proper decision making body,
based on information from recommended geologic

studies, and environmental impact reports, when
required.”

California Earthquake Mitigation Legislation

California is painfully aware of the threats it faces
from earthquakes. Dating back to the 19th century,

7 City of Pomona. “Comprehensive General Plan.” March 1976.
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Californians have been killed, injured, and lost
property as a result of earthquakes. As the State’s
population continues to grow, and urban areas
become even more densely built up. the risk will
continue to increase. For decades the Legislature
has passed laws to strengthen the built
environment and protect the citizens. Table 6-4
provides a sampling of some of the 200 plus laws in
the State’s codes.

Hospitals

The Alfred E. Alquist Hospital Seismic Safety Act
(Hospital Act) was enacted in 1973 in response to

the magnitude 6.6 Sylmar Earthquake in 1971,
when four major hospital campuses were severely

damaged and evacuated. Two hospital buildings
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collapsed killing 47 people. Three others were
killed in another hospital that nearly collapsed.

In approving the Act, the Legislature noted that:

“Hospitals, that house patients who have less than
the capacity of normally healthy persons to protect
themselves, and that must be reasonably capable of
providing services to the public after a disaster,
shall be designed and constructed to resist, insofar
as practical, the forces generated by earthquakes,
gravity and winds (Health and Safety Code Section
129680).”

When the Hospital Act was passed in 1973, the
State anticipated that, based on the regular and
timely replacement of aging hospital facilities, the

Table 6-4: Partial List of California Laws on Earthquake Safety

Government Code Section 8870-
8870.95

Government Code Section 8876.1-

8876.10
Public Resources Code Section
2800-2804.6

Public Resources Code Section
2810-2815

Health and Safety Code Section
16100-16110

Government Code Section 887 1-
8871.5

Health and Safety Code Section
130000-130025

Public Resources Code Section
2805-2808

Government Code Section
8899.10-8899.16

Public Resources Code Section
2621-2630 2621.

Government Code Section
8878.50-8878.52 8878.50.

Education Code Section 35295-
35297 35295.

Health and Safety Code Section
19160-19169

Health and Safety Code Section
1596.80-1596.879

Creates Seismic Safety Commission.
Established the California Center for Earthquake Engineering Research.

Authorized a prototype earthquake prediction system along the central San An-
dreas fault near the City of Parkfield.

Continued the Southern California Earthquake Preparedness Project and the Bay
Area Regional Earthquake Preparedness Project.

The Seismic Safety Commission and State Architect will develop a state policy on
acceptable levels of earthquake risk for new and existing state-owned buildings.

Established the California Earthquake Hazards Reduction Act of 1986.

Defined earthquake performance standards for hospitals.

Established the California Earthquake Education Project.

Established the Earthquake Research Evaluation Conference.

Established the Alquist-Priolo Earthquake Fault Zoning Act.

Created the Earthquake Safety and Public Buildings Rehabilitation Bond Act of
1990.

Established emergency procedure systems in kindergarten through grade 12 in all
the public or private schools.

Established standards for seismic retrofitting of unreinforced masonry buildings.

Required all child day care facilities to include an Earthquake Preparedness
Checklist as an attachment to their disaster plan.

Source: http:#www.leginfo.ca.gov/calaw.html
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majority of hospital buildings  would be in
compliance with the Act’s standards within 25
years. However, hospital buildings were not, and
are not, being replaced at that anticipated rate. In
fact, the great majority of the State’s urgent care
facilities are now more than 40 years old.

The magnitude 6.7 Northridge Earthquake in 1994
caused $3 billion in hospital-related damage and

evacuations. Twelve hospital buildings constructed
before the Act were cited (red tagged) as unsafe for
occupancy after the earthquake. Those hospitals

that had been built in accordance with the 1973
Hospital Act were very successful in resisting
structural damage. However, nonstructural

damage (for example, plumbing and ceiling
systems) was still extensive in those post-1973
buildings.

Senate Bill 1953 (*SB 19537), enacted in 1994 after
the Northridge Earthquake, expanded the scope of
the 1973 Hospital Act. Under SB 1953, all hospitals
are required, as of January I, 2008, to survive
earthquakes without collapsing or posing the
threat of significant loss of life. The 1994 Act
further mandates that all existing hospitals be
seismically evaluated, and retrofitted, if needed, by
2030, so that they are in substantial compliance
with the Act (which requires that the hospital
buildings be reasonably capable of providing
services to the public after disasters). SB 1953
applies to all urgent care facilities (including those
built prior to the 1973 Hospital Act) and affects
approximately 2,500 buildings on 475 campuses.

Businesses/Private Sector

Natural hazards have a devastating impact on
businesses. In fact, of all businesses which close
following a disaster, more than forty-three percent
never reopen, and an additional twenty-nine

percent close for good within the next two years. "
The Institute of Business and Home Safety has
developed “Open for Business”, which is a disaster

'® Institute for Business and Home Safety Resources, April 2001.
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planning toolkit to help guide businesses in
preparing for and dealing with the adverse affects
natural hazards. The kit integrates protection from
natural disasters into the company's risk reduction
measures to safeguard employees, customers, and

the investment itself. The guide helps businesses
secure human and physical resources during
disasters, and helps to develop strategies to
maintain business continuity before, during, and
after a disaster occurs.

Earthquake Education

Earthquake research and education activities are
conducted at several major universities in the
Southern California region, including Cal Tech,

USC, UCLA, UCSB, UCI, and UCSB. The local
clearinghouse for earthquake information is the
Southern California Earthquake Center (SCEC),

located at the University of Southern California,
Los Angeles, CA 90089, Telephone: (213) 740-
5843, Fax: (213) 740-0011, Email:
SCEinfo@usc.edu, Website: http://www.scec.org.
The SCEC is a community of scientists and
specialists who actively coordinate research on

earthquake hazards at nine core institutions, and
communicate earthquake information to the
public. The SCEC is a National Science

Foundation (NSF) Science and Technology Center
and is co-funded by the United States Geological
Survey (USGS).

[n addition, Los Angeles County along with other
Southern California counties sponsors the
Emergency  Survival  Program (ESP), an
educational program for learning how to prepare
for earthquakes and other disasters. Many school
districts have very active emergency preparedness
programs that include earthquake drills and
periodic disaster response team exercises.
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6.5 PROPOSED EARTHQUAKE
MITIGATION ACTION ITEMS

The earthquake mitigation action items provide
guidance on suggesting specific activities that
agencies, organizations, and residents in the City of
Pomona can undertake to reduce risk and prevent
loss from earthquake events. Each action item is
followed by ideas for implementation, which can
be used by the steering committee and local
decision makers in pursuing strategies for
implementation.

Mitigation Action 2.3: Reinforcement of Other
City Facilities
Conduct a structural assessment of City-owned

properties constructed prior to the 1976 Building
Code—which contain the latest seismic safety
structural requirements—to identify buildings
needing seismic safety improvements. This assess-
ment should include City Hall, the Pomona Li-
brary, fire and police facilities, and commu-
nity/recreation centers (particularly the Ganesha
Hills Center). Prioritize improvements according
to 1) minimizing injury and life loss, 2) ensuring
emergency services and response, 3) ensuring dis-
tribution of hazard-resistant emergency facilities
across the City to maximize emergency response
and accessibility. Also consider cost-effectiveness
in the prioritization ranking.

Lead Department: Community Developemnt
Implementation Schedule: ongoing
Hazards Addressed: Earthquake, Wildfire
Goals and Objectives Implemented:
Goal 1.1: Reduce the potential for life loss, in-

jury, and economic damage to Pomona resi-

dents and businesses by maximizing emer-
gency preparedness capabilities (Objectives
1.1.1, 1.1.2, 1.1.3).
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Goal 3.1: Ensure continued operations when
the City is impacted by natural hazard events

(Objective 5.1.1).

Mitigation Action 2.5: Water Reservoir Seismic
Retrofit Completion

Complete the program to retrofit the City’s reser-
voirs to withstand strong ground shaking during
earthquake events. While six of the City’s 22 reser-
voirs have been improved, a number remain vul-
nerable and need seismic safety valves. Reservoir
damage could result in widespread water service
disruptions and diminished fire fighting capabili-
ties.

Lead Department: Utility Services

Implementation Schedule: ongoing
Hazards Addressed: Earthquake, Wildfire
Goals and Objectives Implemented:

Goal 1.1: Reduce the potential for life loss, in-
jury, and economic damage to Pomona resi-
dents and businesses by maximizing emer-
gency preparedness capabilities (Objective
L.1.1).

Goal 5.1: Ensure continued operations when
the City is impacted by natural hazard events

(Objective 5.1.1).

Mitigation Action 2.6: Aging Water and Sewer
Infrastructure Replacement

As an older City with the development in the City
center dating back to the late 1800s —including
the system of water wells and pipelines— portions
of the City’s water and sewer infrastructure are in
need of extensive maintenance and/or replace-

ment. Older infrastructure is more prone to dam-
age and service disruptions during earthquake,
with potential ramifications for public safety and
fire fighting capabilities. Continue to fund and

prioritize water and sewer infrastructure im-
provements to reduce the potential for these haz-



ard-related risks. Use the Sewer and Water Master

Plans currently under preparation as the basis for
the improvement schedule.

Lead Department: Utility Services
Implementation Schedule: On-going
Hazards Addressed: Earthquake, Wildfire
Goals and Objectives Implemented:

Goal 1.1: Reduce the potential for life loss, in-
jury, and economic damage to Pomona resi-
dents and businesses by maximizing emer-
gency preparedness capabilities (Objective

1.1.1).

Goal 5.1: Ensure continued operations when
the City is impacted by natural hazard events
(Objective 5.1.1).

Mitigation Action 35.1: Unreinforced Masonry
Buildings

Continue requiring improvements to meet seismic
safety standards for unreinforced masonry
buildings when a change in use is proposed. Revise
the development code to include incentives to
increase the number of retrofit projects, such as
relief  from  selected non-conforming  use
provisions, to offset the costs of retrofits.

Lead Department: Community Development
Implementation Schedule: ongoing
Hazards Addressed: Earthquake
Goals and Objectives Implemented:
Goal 1.2: Protect Pomona’s unique character
and values from being compromised by hazard
events (Objectives 1.2.1, 1.2.2, 1.2.3).
Goal 1.3: Minimize losses to existing property

and reduce potential for damage to future de-
velopment (Objectives 1.3.4, 1.3.5).
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Mitigation Action 5.2: Vulnerable
Reinforcement

Building

As shown in Figure 3-3, much of the City was
developed prior to current seismic standards.
Older homes and buildings may require structural
intervention to avoid significant damage in the
event of a major earthquake. In addition, the
clusters of mobile homes in the City may need
reinforcements such as foundation strappings.
Structural interventions are often straightforward
and cost-effective, such as bolting structures to
foundations. Through the community education
campaigns. educate property owners about areas
with structures potentially needing reinforcement,
and provide technical assistance to property
owners with vulnerable buildings to implement
retrofit standards.

This action will be most effective when City
building inspection staff are directed to prioritize
identification and reinforcement of vulnerable
buildings. are appropriately trained to detect
vulnerable buildings and make reasonable, cost-
efficient recommendations, and are consulted

during formulation of community education
campaigns.

The City currently offers a program for substantial
rehabilitation of residential properties for low and

moderate income households, funded with tax
increment income from the redevelopment project

areas. Expand the improvements eligible for
funding to include seismic safety and windstorm
structural reinforcements. Pursue grant funds for
improvements benefiting special need population.

Lead Department: Community Development,

Implementation Schedule: ongoing
Hazards Addressed: Earthquake, Windstorm

Goals and Objectives Implemented:
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Goal 1.3: Minimize losses to existing property
and reduce potential for damage to future de-
velopment (Objectives 1.3.3, 1.3.4).

Goal 2.1: Develop and implement education
and outreach programs to increase public

awareness of the risks associated with natural
hazards (Objectives 2.1.5, 2.1.6).

Mitigation Action 5.3: Valuing Heritage

Many of Pomona’s designated historic buildings,
as well as homes within the designated historic
districts, do not meet seismic safety codes.
Pomona’s historic resources contribute greatly to
local environment and culture, and are

tremendously valued by the community. Prioritize
retrofitting  historic  structures and  avoid
demolition for the purpose of public safety.
Provide technical assistance to property owners,
and explore opportunities for federal and state

grants for structural improvements to make
buildings safer in lieu of demolition.

Lead Department:
Redevelopment

Community Development.

Priority: On-going
Hazards Addressed: Earthquake
Goals and Objectives Implemented:

Goal 1.2: Protect Pomona’s unique character
and values from being compromised by hazard
events (Objectives 1.2.1, 1.2.2, 1.2.3).

Mitigation  Action 5.5: Expanded Code
Enforcement in Overcrowded Neighborhoods

In Pomona’s overcrowded neighborhoods (see
Figure 3-2):

» Step up code enforcement efforts, with par-

ticular emphasis on remediation of illegally in-
habited building spaces that increase risks of
injury or life loss in the event of a major earth-
quake.

+ Significantly increase fees for code violations

pertinent to public health and safety, so that
the fees serve as a deterrent; and

* Continue enforcing stiff imposed on home-

owners and contractors implementing struc-
tural modifications without appropriate per-
mits.

Lead Department: Community Development
Implementation Schedule: ongoing

Hazards Addressed: Earthquakes

Goals and Objectives Implemented:

Goal 1.1: Reduce the potential for life loss,
injury. and economic damage to Pomona
residents and businesses by maximizing

emergency preparedness capabilities (Objective
1.1.3).

Goal 1.3: Minimize losses to existing property
and reduce potential for damage to future

development (Objective 1.3.4).
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7 Landslides

71 INTRODUCTION

Landslides are a serious geologic hazard in almost
every state in America. Nationally, landslides cause
25 to 50 deaths each year. The best estimate of
direct and indirect costs of landslide damage in the
United States range between $1 and $2 billion
annually.”  Some landslides result in private
property damage, while other landslides impact
transportation corridors, fuel and energy conduits,
and communication facilities. They can also pose
a serious threat to human life. California has had a
significant number of locations impacted by
landslides, attributable to a variety of conditions
present in the state: seismic activity, heavy seasonal

participation, rapid development, and varied
topography. Landslides resulting from these types
of conditions are discussed in this chapter, while
earthquakes-induced landslides are addressed in
Chapter 6: Earthquakes.

7.2 HAZARD PROFILE

HAZARD DESCRIPTION

A landslide is defined as the movement of a mass
of rock, debris, or earth down a slope. Landslides
are a type of “mass wasting” which denotes any
downslope movement of soil and rock under the
direct influence of gravity. Failure of a slope occurs
when the force that is pulling the slope downward
(gravity) exceeds the strength of the earth materials
that compose the slope. They can move slowly,
(millimeters per year) or quickly and disastrously,
as is the case with debris flows.

' Mileti, Dennis, Disasters by Design: A Reassessment of Natural
Hazards in the United States (1999) Joseph Henry Press,
Washington D.C.

> Brabb, E.E., and B.L Harrod. (Eds) Landslides: Extent and
Economic Significance. Proceedings of the 28th International
Geological Congress Symposium on Landslides. (1989)

Washington D.C., Rotterdam: Balkema.

The term “landslide” encompasses events such as
rock falls, topples, slides, spreads, and flows.
Landslides can be initiated by rainfall, earthquakes,
volcanic  activity, changes in groundwater,
disturbance and change of a slope by man-made

construction activities, or any combination of
these factors. Landslides can also occur
underwater, causing tidal waves and damage to

coastal areas. These landslides are called submarine
landslides.’

The size of a landslide usually depends on the
geology and the initial cause of the landslide.
Landslides vary greatly in their volume of rock and
soil, the length, width, and depth of the area
affected, frequency of occurrence, and speed of
movement. Some characteristics that determine
the type of landslide are slope of the hillside,
moisture content, and the nature of the underlying
materials. Landslides are given different names,
depending on the type of failure and their
composition and characteristics.

Landslides can be broken down into two
categories: (1) rapidly moving—generally known
as debris flows—and (2) slow moving. Rapidly
moving debris flows present the greatest risk to
human life, and people living in or traveling
through areas prone to rapidly moving landslides
are at increased risk of serious injury. Due to their
sluggish rate of movement, slow moving landslides

typically do not result in loss of life, but can cause
widespread property damage over time.

Debris Flows

A debris flow — also known as a mud flow —is a
semi-fluid mass of rock, earth, vegetation, and
other materials that is saturated with water. This
high percentage of water gives the debris flow a
very rapid rate of movement down a slope.
Although debris flows can travel down a hillside of

* Landslide Hazards, U.S. Geological Survey Fact Sheet
0071-00, Version 1.0, U.S. Department of the Interior -
U.S. Geological Survey, http://pubs.usgs.gov/fs/fs-0071-00/




speeds up to 200 miles per hour speeds more
commonly range 30 — 50 miles per hour. Travel

rates depend on the slope angle, water content, and
type of earth and debris in the flow.

This high rate of speed makes debris flows
extremely dangerous to people and property in its

path. Earthquakes often trigger debris flows, as
discussed in Chapter 6: Earthquakes. These flows

are also initiated by heavy, usually sustained,
periods of rainfall, but sometimes can happen as a

result of short bursts of concentrated rainfall in
susceptible areas. Burned areas charred by wildfires

are particularly susceptible to debris flows, given
certain soil characteristics and slope conditions.

Slow Moving Landslides

Landslides move in contact with the underlying
surface. These movements include rotational slides
where sliding material moves along a curved
surface, and translational slides where movement
occurs along a flat surface. These types of slides are
generally slow moving and can be deep. Slumps are
small rotational slides that are generally shallow.
Slow-moving landslides can occur on relatively
gentle slopes and can cause significant property
damage over time, but are far less likely to result in
serious injuries than rapidly moving landslides.’
The best-known example of a slow moving
landslide in Southern California is the Portuguese
Bend translational landslide. This event was
initially triggered in the 1950s due to road
construction and continues to move even today. ®
This landslide and other historic occurrences are
discussed in more detail in the following section.

HISTORIC EVENTS

The City of Pomona had a small slide in 2006 that

destroyed 4 homes, with 6 million dollars in damage.

There are portions of

* Ibid.

3

. Interagency Hazard Mitigation Team, State Hazard Mitigation
Plan (2000) Oregon Emergency Management.

Portuguese Bend Regional Open Space Park website:
http://'www.pvplc.org/land/portuguesebend/projectoverview.htm
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the City, however that are susceptible to landslides
and should be mitigated accordingly. In March
2003, a landslide occurred in Ganesha Park. The
slide caused temporary closure of Paige Drive,
which runs alongside the park’s popular recreation
center. The City commissioned a geotechnical
study to investigate the event. It was determined
that a buildup of water in the soil—due to
irrigation and unexpectedly heavy rainfall—helped
to trigger the landslide (in addition to landslides,
Ganesha Park also harbors wildfire hazards, and
regular irrigation is used to reduce fire threat in the
area). The report recommended  several
alternatives for landslide mitigation in Ganesha
Park, and City staff is still considering these
actions.” Although there was not any significant
damage caused by the event, it underscores the
vulnerability of local slopes to this type of natural
hazard.

In addition to local events, the following examples
of historic events in the Southern California region
provide baseline information to help understand
the types of vulnerabilities and potential damage
associated with landslides.®

1928: St. Francis Dam Failure Los Angeles County.
Built atop the site of an ancient landslide, the dam
gave way on March 12, 1928. Its waters swept
through the Santa Clara Valley toward the Pacific
Ocean, about 54 miles away. Sixty-five miles of the
valley were devastated, and over 500 people were

killed. Damages were estimated at $672.1 million
(year 2000 dollars).

1956: Portuguese Bend Palos Verdes Peninsula. Land
use on the Palos Verdes The Portuguese Bend

landslide began its modern movement in August
1956, when displacement was noticed at its

northeast margin. Movement gradually extended

AMEC Earth & Environmental, Inc. Geotechnical Investigation
Ganesha Park Landslide at Paige Drive Between Sunset and
North Hills Dive Pomona. California. April 2004.

: Highland. L.M.. and Schuster. R.L.. Significant Landslide Events

E United ~ States.  USGS,  Washington  D.C..
http://landslides.usgs.gov.html_files/pubs/reportl/Landslides_pa
. (No Date).
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downslope so that the entire eastern edge of the
slide mass was moving within 6 weeks. By the
summer of 1957, the entire slide mass was sliding
towards the sea. This slow moving landslide
continues its movement in the area is even today,
continuing to threaten the residential community
that exists there. The estimated cost thus far is
$14.6 million (2000 dollars).

1969: Glendora Los Angeles County. 175 houses
damaged, mainly by debris flows. Estimated cost:

$26.9 million (2000 dollars).

1969: Seventh Ave., Los Angeles County. Damage to
California Highway 60. Estimated cost: $14.6
million (2000 dollars).

1970: Princess Park California Highway 14, 10 miles
north of Newhall, near Saugus, northern Los
Angeles County. Estimated cost: $29.1 million
(2000 dollars).

1977-1980: Monterey Park. Repetto Hills, Los

Angeles County. 100 houses damaged in 1980 due
to debris flows. Estimated cost: $14.6 million (2000

dollars).

1978 Bluebird Canyon, Orange County. 60 houses

destroyed or damaged. Unusually heavy rains in
March of 1978 may have contributed to initiation
of the landslide. Although the 1978 slide area was
approximately 3.5 acres, it is suspected to be a
portion of a larger, ancient landslide. Estimated
cost: $52.7 million (2000 dollars).

1979: Big Rock, California, Los Angeles County.
California Highway 1 rockslide. Estimated cost:
approximately $1.08 billion (2000 dollars).

1980: Southern California. Estimated cost: $1.1
billion in damage (2000 dollars). Heavy winter
rainfall in 1979-90 caused damage in six Southern
California counties. In 1980, the rainstorm started
on February 8. A sequence of 5 days of continuous
rain and 7 inches of precipitation had occurred by
February 14. Slope failures were beginning to
develop by February 15 and then very high-
intensity rainfall occurred on February 16. As
much as 8 inches of rain fell in a 6-hour period in

many locations. Records and personal observations
in the field on February 16 and 17 showed that the

mountains and slopes literally fell apart on those 2
days. Estimated cost: $1.1 billion in damage (2000

dollars).

1983 San Clemente, California, Orange County.
California Highway 1.  Litigation at that time

involved approximately $43.7 million (2000
dollars). Estimated cost: $65 million (2000
dollars).

1978-1980: San Diego County. Experienced major
damage from storms in 1978, 1979, and 1979-80,
as did neighboring areas of [os Angeles and
Orange County, California. One hundred and
twenty landslides were reported to have occurred
in San Diego County during these 2 years. Rainfall
for the rainy seasons of 78-79 and 79-80 was 14.82
and 15.61 inches (37.6 and 39.6 cm) respectively,
compared to a 125-year average (1850-1975) of
9.71 inches (24.7 cm). Significant landslides
occurred in the Friars Formation, a unit that was
noted as slide-prone in the Seismic Safety Study for
the City of San Diego. Of the nine landslides that
caused damage in excess of $1 million, seven
occurred in the Friars Formation, and two in the
Santiago Formation in the northern part of San
Diego County.

March 1993: Los Angeles and Ventura Counties.
Above normal rainfall triggered damaging debris
flows, deep-seated landslides, and flooding. Several
deep-seated landslides were triggered by the
storms, the most notable was the La Conchita
landslide, which in combination with a local debris
flow. destroyed or badly damaged 11 to 12 homes
in the small town of La Conchita, about 20 km
west of Ventura. There also was widespread debris-
flow and flood damage to homes, commercial
buildings, and roads and highways in areas along
the Malibu coast that had been devastated by
wildfire two years before.
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HAZARD LOCATION AND EXTENT

Most of Pomona is located on a flat alluvial plain,
and therefore not subject to landslide hazards.
However, hillsides in the western portion of the
City are considered susceptible to landslides and
could sustain loss of life and property from this
natural hazard. Initial mapping efforts have been
conducted by the USGS to determine those areas
in the City that have conditions conducive to
landslides.  Figure  7-1  displays  relative
susceptibility to landslides, as well as locations
where landslides may be triggered by earthquake
(this latter information is also mapped in Figure 6-
4: Seismic Hazards). This figure also includes the
hillside area addressed in the City’s Zoning
Ordinance, which is further discussed in Section
7.4: Existing Landslide Mitigation Activities.

The landslide maps produced by the USGS are an
invaluable asset to the City in identifying hazards

and preparing mitigation measures. However,
these maps were not prepared specifically for

Pomona and may not provide the level of detail
needed to identify all potential hazardous areas.
Additionally, changing local conditions associated
with development may increase the potential for
landslides to occur, and this dynamic nature of the
hazard is not reflected in these published maps.

An awareness of the conditions that give rise to
landslides will assist City officials in making

prudent decision about mitigation measures, and
regulating future development in areas at-risk to

landslides. In general, locations at risk from
landslides or debris flows include areas with one or

more of the following conditions:
« Onorclose to steep hills;

« Steep road-cuts or excavations;

« Existing landslides or places of known historic
landslides (such sites often have tilted power
lines, trees tilted in various directions, cracks in
the ground, and irregular-surfaced ground);

City of Pomona Natural Hazards Mitigation Plan
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+ Steep areas where surface runoff is channeled,
such as below culverts, V -shaped valleys,
canyon bottoms, and steep stream channels;

» Fan-shaped areas of sediment and boulder
accumulation at the outlets of canyons; or

+ Canyon areas below hillside and mountains

that have recently (within one to six years)
been subjected to a wildland fire.

Impacts of Development

Although landslides are a natural occurrence,
human impacts can substantially affect the
potential for landslide failures. The increasing
scarcity of developable land, particularly in urban
areas, increases the tendency to build on
geologically marginal land. Additionally, hillside
housing developments in Southern California are
prized for the views that they provide. Given the

demand for such amenities, and the hazards that
are present when building in areas of potential
landslides, it is essential to exercise proper
planning and geotechnical engineering to reduce
the threat of safety of people, property, and
infrastructure.

Excavation and Grading

Slope excavation is common in the development of
home sites or roads on sloping terrain. Grading
these slopes can result in some slopes that are
steeper than the pre-existing natural slopes. Since
slope steepness is a major factor in landslides, these

steeper slopes can be at an increased risk for
landslides. The added weight of fill placed on
slopes can also result in an increased landslide
hazard. Small landslides can be fairly common
along roads, in either the road cut or the road fill.
Landslides occurring below new construction sites
are indicators of the potential impacts stemming
from excavation.

Drainage and Groundwater Alterations

Water flowing through or above ground is often
the trigger for landslides. Any activity that
increases the amount of water flowing into
landslide-prone slopes can increase landslide
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hazards. Broken or leaking water or sewer lines can
be especially problematic, as can water retention

facilities that direct water onto slopes. However,
even excessive lawn irrigation in landslide prone
locations can result in damaging landslides.

Ineffective storm water management and excess
runoff can also cause erosion and increase the risk
of landslide hazards. Development that results in

an increase in impervious surface impairs the
ability of the land to absorb water and may redirect
water to other areas. Channels, streams, ponding,
and erosion on slopes all indicate potential slope
problems.

Road and driveway drains, gutters, downspouts,
and other constructed drainage facilities can
concentrate and accelerate flow. Ground
saturation and concentrated velocity flow are
major causes of slope problems and may trigger
landslides.s

Changes in Vegetation

Removing vegetation from very steep slopes can
increase landslide hazards. Areas that experience
wildfire and land clearing for development may
have long periods of increased landslide hazard.
Also, certain types of ground cover have a much
greater need for constant watering to remain
green. Changing away from native ground cover
plants may increase the risk of landslide.

The geographic extent of landslide hazards in
Pomona is relatively small, comprising only a small
percentage of the total area of the City.
Additionally, the communities present in this area
have some of the lower housing densities in the
City; the number of people that would be directly
impacted by a landslide is estimated to be very low.
However, due to the potential for loss of life and
property damage that can be caused by landslides,
the extent of this hazard could have far-reaching
community effects.

¢ Homeowners Guide for Landslide Control. Hillside Flooding,
Debris Flows, Soil Erosion, (March 1997).
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PROBABILITY OF FUTURE EVENTS

The probability of a landslide event is extremely low.
Less than 5% chance of occurring. The City of
Pomona has only once experienced a landslide
event and that was 4 homes in the in the hillside area
of southwest Pomona. Immediate revision of the
hillside ordinance will prevent in the future any repeat
of this event.

VULNERABILITY ASSESSMENT
7.3

OVERVIEW

The City of Pomona has a low (<5%) vulnerability
to landslides. Hillsides where landslides could
occur comprise a small portion of the City, but the
presence of lifeline routes and many residences in
these areas augment the risk of significant damage
to the City and its inhabitants. Development in
these hillsides increases the risks in locations that
are naturally prone to landslides, and where
ancient landslides have occurred in the past.i

IDENTIFYING VULNERABILITIES

Landslides can affect structures, utility services,
transportation lifelines, and critical facilities.
Communities may suffer immediate damages and
loss of service. Disruption of infrastructure, roads,
and critical facilities may also have a long-term

effect on the economy. Utilities, including potable
water, wastewater, telecommunications, natural
gas, and electric power are all essential to service
community needs. Loss of electricity has the most
widespread impact on other utilities and on the
whole community. Natural gas pipes may also be

at risk of breakage from landslide movements as
small as an inch or two.

., Department of Conservation, Division of Mines and Geology.
Seismic Hazard Evaluation of the San Dimas 7.5-Minute
Quadrangle, Los Angeles County, California.1998.
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Lifelines and Critical facilities

No critical facilities are located within areas

susceptible to landslides. However, disruption of a
major transportation lifeline could impair access to
facilities in the City. To the greatest extent possible,
lifelines and critical facilities should remain
accessible during a natural hazard event. The
impact of closed transportation arteries may be
increased if the closed road or bridge is critical for
hospitals and other emergency facilities. Therefore,
inspection and repair of critical transportation

facilities and routes is essential and should receive
high priority. Primary transportation routes in
Pomona that pass near hillsides at-risk to
landslides are SR-57 and SR-60. Although debris
that damaged or obstructed these routes would
certainly have negative impacts on the flow of

traffic, it would not be extremely adverse, as these
routes do not pass through the center of the City,
and there are alternative corridors available should

these become compromised. In addition, portions
of the Union Pacific Railroad pass by areas that are
susceptible to landslides. Debris on the tracks
would delay both passenger and freight cargo, and
potentially cause serious damage to the tracks.

Recreation and Community Centers

As mentioned in Chapter 6: Earthquakes, the
popular Ganesha Park is located near slopes
susceptible landslides. In response to the landslide

event of March 2003 in Ganesha Park (discussed
above in the Historic Events portion of Section 7.2:
Hazard Profile), the City evaluated the risk posed

by slope movement, specifically to the park’s
swimming pool and community center. The City’s
geotechnical study asserted that in the event of a

reoccurrence of slope failure at the site, the slide
would be unlikely to reach the community center.
The report concluded that this landslide area does

not pose significant potential for loss of life or
damage to the community center. In order to
mitigate future occurrences from slope failure at
the site, the City is in the process of requesting bids
to implement recommendations contained in the
geotechnical report.

Vulnerable Development Patterns

Fortunately, the majority of landslide-prone
locations that have been mapped occur in areas of
designated open space. However, nearby
residential communities are at-risk to this hazard
in portions of Phillips Ranch and of Ganesha Hills.
These communities are largely developed, and any
new development in these areas should be carefully

evaluated to help avoid activities that increase
landslide vulnerability.

ESTIMATING POTENTIAL LOSSES

Factors  included in  assessing landslide
vulnerability include population and property
distribution in the hazard area, the frequency of
landslide or debris flow occurrences, slope
steepness, soil characteristics, and precipitation
intensity. This type of analysis could generate
dollar estimates of the damages to the city due to a
specific landslide or debris flow event. At the time
of publication of this plan, data was insufficient to
conduct a risk analysis and the software needed to
conduct this type of analysis was not available.

7.4 EXISTING LANDSLIDE
MITIGATION ACTIVITIES

Landslide Building and Zoning Codes

The City of Pomona Development Code addresses
development on steep slopes in subsection 58010
concerning development for hillside properties.
These sections outline standards for areas with
median slopes of 10 percent or more before
grading. Generally, the ordinance requires larger
lot sizes based on slope percentage, as is indicated
in Table 7-1.

The ordinance also allows for building design to
accommodate the site, landscaping to protect
against erosion, drainage, and controls for
excavations and grading. The Hillside provisions
also allow for a Hillside Advisory Review
Committee to review development plans in hillside
areas.



‘I‘J
Co

Table 7-1: Minimum Lot Sizes in Residential
Hillside Areas

Grade of slope (percent) Minimum lot size (sq. ft.)

0-10 7.200
10- 30 10,000
30 - 40 20,000

40 or more | acre

Source: City of Pomona Zoning Ordinance, 1971-2; revised1996.

7.5 PROPOSED LANDSLIDE
MITIGATION ACTION ITEMS

Mitigation Action 5.6: Landslide Prevention

Prioritize routine maintenance and repairs of
water, sewer, and irrigation lines in and around
landslide prone areas (see Figure 7-1), to avoid
long-term leaks that saturate and de-stabilize earth
materials to point of dangerous and destructive
landslides.

Parks and

Lead Department: Utility Services,

Recreation
Implementation Schedule: On-going
Hazards Addressed: Landslide

Goals and Objectives Implemented:

Goal  3.1: Balance  natural  resource
management, and land use planning with
natural hazard mitigation to protect life,
property, and the environment (Objectives
3.1.4,:3.1.2)

Mitigation Action 5.7: Landslide Prevention
Development Standards

Revise the City Grading Ordinance and develop-
ment standards for hillside properties imple-
mented through the “H™ Overlay Zone to include
best management practices for landslide preven-
tion. Review the extent of property subject to the
“H™ overlay to ensure that all landslide potential
areas are included, and also continue applying the
standards to all property meeting the requirements

City of Pomona Natural Hazards Mitigation Plan
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of “Hillside Area™ as defined in Development Code
Section 58010.

Lead Department: Community Development
Implementation Schedule: Ongoing

Hazards Addressed: Landslide

Goals and Objectives Implemented:

Goal 1.2: Protect Pomona’s unique character
and values from being compromised by hazard

events (Objective 1.2.3).

Goal  3.1: Balance  natural  resource
management, and land use planning with
natural hazard mitigation to protect life,
property, and the environment (Objectives
Flsls dekady;

Mitigation Action 5.8: Stabilizing Ganesha Park
Slopes

Develop and implement a program to stabilize the
Ganesha Park slopes, in order to avoid landslides
such as the 2003 event. Review the cost-

effectiveness of the alternative strategies—
including construction of a retaining wall—that

were studied in the 2003 follow-up report commis-
sioned by the City. Continue efforts to implement

the recommendations of this report, and evaluate
the application of these measures to other areas in

Ganesha Park that are subject to similar condi-
tions. Prioritize this mitigation action to avoid

landslide recurrence and potential life loss, injury,
and facility damage in this highly popular and
treasured recreation center.

Lead Department: Parks and Recreation

Implementation Schedule: completed
2010

Hazards Addressed: Landslide

Goals and Objectives Implemented:
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Goal 1.1: Reduce the potential for life loss, in-
jury, and economic damage to Pomona resi-
dents and businesses (Objective 1.1.3).

Goal 1.3: Minimize losses to existing property
and reduce potential for damage to future
development (Objective 1.3.6).
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8 Wildfire

8.1 INTRODUCTION

For thousands of years, fires have been a natural
part of the ecosystem in Southern California.
However, wildfires present a substantial hazard to
life and property in communities built within or
adjacent to hillsides and mountainous areas. This
risk is present wherever open space areas connect

r ‘interface’ with urban and suburban areas. In
California, the hot dry climate and large,
mountainous wildland/urban interface area create
a tremendous potential for losses due to wildfire.

In 2003, 2007 and 2009, Californians were sharply
reminded of the devastating capabilities of wildfire.
According to the California Division of Forestry
(CDF), there were over seven thousand reportable

fires in California in 2007, with over one million acres

burned. According to CDF statistics, in the

October 2003 firestorms, over 4.800 homes were
destroyed and 22 lives were lost.

g2 HAZARD PROFILE

HAZARD DESCRIPTION

A wildfire is an uncontrolled fire spreading
through vegetative fuels, exposing and possibly
consuming structures. Wildfires often begin
unnoticed and spread quickly, particularly in dry
areas, and are usually signaled by dense smoke that
fills the area for miles around. These fires are
classified into two broad categories.

®* A wildland fire is a wildfire in undeveloped

areas, which excludes the urbanized region
around Pomona.

*  Anurban-wildland interface fire is a wildfire in
an area where the vegetative fuel meets or in-

termingles with wildlands or vegetative fuel.

Although Pomona is not adjacent to a large wild-
land area, Pomona contains some open space lands

in the east. Although the amount of open space is

8-1

small compared to developed lands in Pomona, the
potential for urban-wildland interface fires poses a

considerable hazard.
Wildfire Characteristics

There are three categories of interface fire:'

®  The classic wildland/urban interface exists
where well-defined urban and suburban devel-
opment presses up against open expanses of
wildland areas;

®* The mixed wildland/urban interface is charac-
terized by isolated homes, subdivisions and
small communities situated predominantly in
wildland settings; and

® The occluded wildland/urban interface exists

where islands of wildland vegetation occur in-
side a largely urbanized area, as in the case of
Pomona.

Certain conditions must be present for significant
interface fires to occur. The most common
conditions include: hot, dry and windy weather;
the inability of fire protection forces to contain or
suppress the fire; the occurrence of multiple fires
that overwhelm committed resources; and a large
fuel load (dense vegetation). Once a fire has
started, several conditions influence its behavior,
including fuel topography, weather, drought, and
development.

Fuel

Fuel is the material that feeds a fire and is a key
factor in wildfire behavior. Fuel is classified by
volume and téy type. Volume is described in terms

"fuel ing", or the amount of available

vegetative fuel.

The type of fuel also influences wildfire. Chaparral

is a primary fuel of Southern California wildfires.
Chaparral habitat ranges in elevation from near sea

' Planning for Natural Hazards: The Oregon Technical Resource
Guide. (July 2000) Department of Land Conservation and
Development.
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level to over 5,000 feet in Southern California.

Chaparral communities experience long dry
summers and receive most of their annual
precipitation from winter rains. Although

chaparral is often considered as a single species,

there are two distinct types: hard chaparral and
soft chaparral. Within these two types are dozens
of different plants, each with its own particular
characteristics.

An important element in understanding the
danger of wildfire is the availability of diverse fuels
in the landscape, such as natural vegetation,
manmade structures, and combustible materials. A
house surrounded by brushy growth rather than

cleared space allows for greater continuity of fuel
and increases the fire’s ability to spread. After
decades of fire suppression “dog-hair" thickets
have accumulated, which enable high intensity
fires to flare and spread rapidly.

Topography

Topography influences the movement of air,
thereby directing a fire course. For example, if the
percentage of uphill slope doubles, the rate of

spread in wildfire will likely double. Gulches and
canyons can funnel air and act as chimneys, which
intensify fire behavior and cause the fire to spread

faster. Solar heating of dry, south-facing slopes
produces up slope drafts that can complicate fire
behavior. Unfortunately, hillsides with hazardous
topographic characteristics are also desirable
residential areas in many communities. This
underscores the need for wildfire hazard

mitigation and increased education and outreach
to homeowners living in interface areas.

Weather

Weather  patterns combined with certain
geographic locations can create a favorable climate
for wildfire activity. Areas where annual
precipitation is less than 30 inches per year are
extremely fire susceptible.® High-risk areas in

* Ibid.
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Southern California share a hot, dry season in late
summer and early fall when high temperatures and
low humidity favor fire activity. The so-called
“Santa Ana” winds, which are heated by
compression as they flow down to Southern

California from Utah, create a particularly high
risk, as they can rapidly spread what might
otherwise be a small fire.

Drought

Recent concerns about the effects of climate
change — particularly drought — are contributing to

concerns about wildfire vulnerability. The term
drought is applied to a period in which an unusual
scarcity of rain causesa serious hydrological

imbalance. Unusually dry winters, or significantly
less rainfall than normal, can lead to relatively
drier conditions and leave reservoirs and water

tables lower. Drought leads to problems with
irrigation and may contribute to additional fires,
or additional difficulties in fighting fires.

Development

Wildfire has an effect on development, yet
development can also influence wildfire. Owners
often prefer homes that are private, have scenic
views, are nestled in vegetation and use natural
materials. A private setting may be far from public

roads, or hidden behind a narrow, curving
driveway.  These conditions, however, make
evacuation and fire fighting difficult. The scenic
views found along mountain ridges can also mean
areas of dangerous topography. Natural vegetation
contributes to scenic beauty, but it may also

provide a ready trail of fuel leading a fire directly to
the combustible fuels of the home itself.

HISTORIC EVENTS

Large fires have been part of the Southern
California landscape for millennia. “*Written
documents reveal that during the 19th Century
human settlement of southern California altered
the fire regime of coastal California by increasing
the fire frequency. This was an era of very limited
fire suppression, and yet like today, large crown
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fires covering tens of thousands of acres were not
uncommon. One of the largest fires in Los Angeles
County (60,000 acres) occurred in 1878, and the
largest fire in Orange County’s history, in 1889,
was over half a million acres.”’

The fall of 2003 marked the most destructive
wildfire season in California history. In a ten-day
period, 12 separate fires raged across Southern
California in Los Angeles, Riverside, San
Bernardino, San Diego, and Ventura counties. The
massive “Cedar” fire in San Diego County alone
consumed 2,800 homes and burned over a quarter
of a million acres. Although the 2003 fires did not
reach Pomona, they did burn areas of the adjacent

city of Claremont. Santa Ana winds blew heavy
smoke into Pomona, and in other urban areas,
such as the City of San Diego, it was again proven
that wind-blown embers traveling long distances
create new pockets of fire distant from the main
fire.

HAZARD LOCATION AND EXTENT

Wildfire hazard areas are commonly identified in
regions of the wildland/urban interface. In
Pomona, this interface is present in the western
and southwestern hills. The California Department
of Forestry and Fire Protection (CDF) maps levels
of fire threat base on groundcover and topography.
The increased threat of fires in the hilly areas of
Pomona is illustrated in Figures 8-1, with portions
of the Phillips Ranch and Ganesha Hills areas
obtaining a “High™ and “Very High™ level of fire
threat. The rest of the City is considered to have a
“Moderate” threat of fire as mapped by this
system.* While groundcover and topography are
the primary indices of fire vulnerability, there are
other factors that can greatly influence the severity

of a fire. Dry weather conditions, the natures of the
fuel sources, the presence or absence of drought

shtlp://\\-ww.usgs.gov/public/press/pub]ic_affairs/press_rclcases/
pr1805m.html

* California Department of Forestry and Fire Protection, website:
http:/frap.cdf.ca.gov/data/frapgismaps/select.asp Accessed June
6. 2004.

conditions, and the types of development present
all have impacts on fire hazards. In Pomona, the
critical times of the year when wildland fires could
occur are the late summer and fall months, as the
Santa Ana winds deliver hot, dry desert air into the
region.

PROBABILITY OF FUTURE EVENTS

Although the probability of future wildfires in the
region is high, the fire risk areas of Pomona

are largely isolated from the fire prone
mountainous areas in the region. Therefore, the
probability of large wildfires in the San Gabriel
Mountains or other large open space areas in the
region spreading to Pomona is not considered a
high probability event. However, the City does
have large areas of fire risk, particularly in the
southwestern corner of the City (in Phillips Ranch,
Lanterman Center, and Cal Poly Pomona areas)
and in the Ganesha Hills area. Provided with the
right combination of factors (dry vegetation, Santa
Ana winds), even a small fire could quickly spread
and threaten nearby development.

8.3 VULNERABILITY ASSESSMENT

OVERVIEW

As a highly urbanized area, the risk of wildfire is
limited to localized areas (see Figure 8-1).
The probability is very low (<5%) however, in those
areas where the risk from wildfire is considered high,
there are a number of vulnerabilities that should be
considered in the mitigation planning process. As
building recovery continues in 2014 the area of open
space is rapidly diminishing. Very few open areas
remain and those are on hill sides with strict building
codes. By 2020 remaining open areas will be park
space only.

IDENTIFYING VULNERABILITIES

There are two critical facilities located within a
High Threat Zone, and several vulnerable public

and private schools. Parts of Cal Poly Pomona are
also vulnerable to wildfire. Factors that decrease a
structure’s resistance to fire include combustible
roofing material, wood construction, structures
with no defensible space, and inadequate access for
fire and other emergency vehicles. The highest
rated risks from wildfire in Pomona are the
residential communities near the wildland/urban
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interface. Not only are communities in Phillips
Ranch and Ganesha Hills subject to fire risk due to
prevalence of open spaces combined with steep
slopes, but neighborhoods on the outskirts of fire
hazard areas can be impacted by fire. This risk
increases during Santa Ana wind conditions, with
potential for property damage, injury, and
fatalities. There are also a small number of facilities
and assets that are considered to be at medium risk
from wildfires in Pomona. These include the
following:

*  Diamond Ranch High School. The school is lo-
cated in an area identified with a potential for
wildfire. However, the modern building stan-
dards used in construction (including non-
combustible materials) reduce the potential for
damage to the facility. A more specific assess-
ment of vulnerability, as well as potential miti-
gation, will be addressed in the Pomona Uni-
fied School District’s Natural Hazards Mitiga-
tion Plan.

*  Cal Poly Pomona. The open spaces around Cal
Poly Pomona create the potential for high fire
hazard. A more specific assessment of vulner-
ability, as well as potential mitigation, will be
addressed in the university’s Natural Hazards
Mitigation Plan.

Lanterman Center. Lanterman has large open
space areas that are considered to have a high
risk of wildfire. The State of California NHMP
will establish needed mitigation for Lanterman.

ESTIMATING POTENTIAL LOSSES

The primary vulnerability in Pomona to wildfire is
development within High or Very High Fire Threat
Zones. However, it should be considered that the

actual risk to these structures is dependent on a
number of factors, most notably construction type,
building standards, how a fire spreads, and the
response from local fire crews.

8.4 EXISTING WILDFIRE
MITIGATION ACTIVITIES

Existing mitigation activities include current
mitigation programs and activities that are being
implemented by county, regional, state, or federal
agencies or organizations.

LOCAL PROGRAMS

In Southern California there are dozens of
independent local fire departments as well as large
county wide consolidated fire districts. Although
each district or department is responsible for fire
related issues in specific geographic areas, they
work together to keep Southern California
residents safe from fire. Although fire agencies
work together to fight urban/wildland interface
fires, each separate agency may have a somewhat
different set of codes to enforce for mitigation
activities.

In Pomona, fire protection is provided by the Los
Angeles County Fire Department. The Fire
Department not only provides response to fire
emergencies, but also provides fire prevention,
brush clearance, and education programs.

FIRE CODES

Developments within high fire threat are subject to
the City of Pomona Zoning Ordinance and the
California Building Code. These codes require
buildings to incorporate fire resistant materials,
maintain setbacks between buildings, and maintain
landscaping and clear fire hazard brush. Both the
Zoning Ordinance and the Building Code are
subject to regular updates.

FEDERAL PROGRAMS

Federal Emergency
(FEMA) Programs

Management Agency

FEMA is directly responsible for providing fire
suppression assistance grants and, in certain cases,

major disaster assistance and hazard mitigation
grants in response to fires. The role of FEMA in the

wildland/urban  interface is to encourage



comprehensive disaster preparedness plans and
programs, increase the capability of state and local
governments, and provide for a greater
understanding of FEMA programs at the federal,
state and local levels.®

Fire Suppression Assistance Grants

Fire Suppression Assistance Grants may be
provided to a state with an approved hazard
mitigation plan for the suppression of a forest or
grassland fire that threatens to become a major
disaster on public or private lands. These grants

are provided to protect life and improved property
and  encourage the  development  and
implementation of viable multi-hazard mitigation
measures and provide training to clarify FEMA's
programs. The grant may include funds for
equipment, supplies  and personnel. A Fire
Suppression Assistance Grant is the form of
assistance most often provided by FEMA to a state
for a fire. The grants are cost-shared with states.

FEMA’s US Fire Administration (USFA) provides

public education materials addressing
wildland/urban interface issues and the USFA's
National Fire Academy provides training
programs.

National Wildland/Urban Interface Fire
Protection Program

Federal agencies «can use the National

Wildland/Urban Interface Fire Protection Program

to focus on wildland/urban interface fire
protection issues and actions. The Western
Governors' Association (WGA) can act as a catalyst
to involve state agencies, as well as local and
private stakeholders, with the objective of
developing an implementation plan to achieve a
uniform, integrated national approach to hazard
and risk assessment and fire prevention and
protection in the wildland/urban interface. The
program helps states develop viable and

Boise ID and
California Division of Forestry. Riverside Fire Lab.

“Source: National Interagency Fire Center.
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comprehensive wildland fire mitigation plans and
performance-based partnerships.

8.5 PROPOSED WILDFIRE
MITIGATION ACTION ITEMS

Mitigation Action 2.3: Reinforcement of Other
City Facilities

Conduct a structural assessment of City-owned
properties constructed prior to the 1976 Building
Code—which contain the latest seismic safety
structural requirements—to identify buildings
needing seismic safety improvements. This assess-

ment should include City Hall, the Pomona Li-
brary, fire and police facilities, and commu-

nity/recreation centers (particularly the Ganesha
Hills Center). Prioritize improvements according

to 1) minimizing injury and life loss, 2) ensuring
emergency services and response, 3) ensuring dis-
tribution of hazard-resistant emergency facilities
across the City to maximize emergency response
and accessibility. Also consider cost-effectiveness
in the prioritization ranking.

LLead Department: Redevelopment

Implementation Schedule: Ongoing as budget permits

Hazards Addressed: Earthquake, Wildfire

Goals and Objectives Implemented:

Goal 1.1: Reduce the potential for life loss, in-
jury, and economic damage to Pomona resi-
dents and businesses by maximizing emer-
gency preparedness capabilities (Objectives
1.1, 1.1.2, 1.1.3).

Goal 5.1: Ensure continued operations when
the City is impacted by natural hazard events
(Objective 5.1.1).

Mitigation Action 2.5: Water Reservoir Seismic
Retrofit Completion

Complete the program to retrofit the City’s reser-
voirs to withstand strong ground shaking during

earthquake events. While six of the City’s 22 reser-
voirs have been improved, a number remain vul-

nerable and need seismic safety valves. Reservoir
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damage could result in widespread water service
disruptions and diminished fire fighting capabili-
ties.

Lead Department: Utility Services

Implementation Schedule: Ongoing as
funding permits

Hazards Addressed: Earthquake, Wildfire

Goals and Objectives Implemented:

Goal 1.1: Reduce the potential for life loss, in-
jury, and economic damage to Pomona resi-

dents and businesses by maximizing emer-
gency preparedness capabilities (Objective
1113}

Goal 5.1: Ensure continued operations when

the City is impacted by natural hazard events
(Objective 5.1.1).

Mitigation Action 2.6: Aging Water and Sewer
Infrastructure Replacement

As an older City with the development in the City
center dating back to the late 1800s —including
the system of water wells and pipelines— portions
of the City’s water and sewer infrastructure are in
need of extensive maintenance and/or replace-
ment. Older infrastructure is more prone to dam-
age and service disruptions during earthquake,
with potential ramifications for public safety and
fire fighting capabilities. Continue to fund and
prioritize water and sewer infrastructure im-
provements to reduce the potential for these haz-
ard-related risks. Use the Sewer and Water Master
Plans currently under preparation as the basis for
the improvement schedule.

Lead Department: Utility Services
Implementation Schedule: On-going
Hazards Addressed: Earthquake, Wildfire
Goals and Objectives Implemented:
Goal 1.1: Reduce the potential for life loss, in-

jury, and economic damage to Pomona resi-
dents and businesses by maximizing emer-
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gency preparedness capabilities (Objective

LLT).

Goal 3.1: Ensure continued operations when

the City is impacted by natural hazard events
(Objective 5.1.1).

Mitigation Action 5.4: Reduced Wildfire Threat

Continue existing programs to reduce risk of
property damage and injury from wildfire,
including:

Citywide prohibition of new wood and wood
shake roofing materials, and requirement of
fire-resistant materials for re-roofing projects;

*  Requirement of tile roofs in Phillips Ranch;

* Development of fire-resistant landscape pro-

gram in coordination with Ganesha Hills
homeowners; and

County Fire Department weed abatement and
brush clearance program.

Further measures to reduce the risks of wildfire
include:

« Exploring options for further decreasing fire

hazards through requirements established by
ordinance in Ganesha Hills; and

Limiting any increases in residential densities
in wildfire hazard areas through appropriate
land use policy applications in the General
Plan Update.

Lead Department: Community Development, Fire
Implementation Schedule: Ongoing
Hazards Addressed: Wildfire
Goals and Objectives Implemented:
Goal 1.3: Minimize losses to existing property

and reduce potential for damage to future
development (Objective 1.3.1).



Goal  3.1: Balance natural  resource
management, and land use planning with
natural hazard mitigation to protect life,
environment
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9 Flooding

9.1 INTRODUCTION

Flooding has not been a serious hazard to
Pomona in several decades, and the risk of
disastrous flooding in the City is considered
relatively small when compared to the potential
for earthquake or wildfire damage to the City.
Pomona does not lie within a 100- or 500- year
floodplain, as delineated by the Federal
Emergency Management Agency (FEMA).
Although bisected by several waterways, these
creeks have all been channelized, and remain dry
except during storm events. However, the

potential for a flood event still exists within
Pomona, and itis an important hazard to be

addressed in the City’s NHMP.

9.2 HAZARD PROFILE

HAZARD DESCRIPTION

Flooding hazards are directly related to
precipitation (rainfall) intensity and duration.
Topography, type and extent of vegetation
coverage, amount of impermeable surfaces, local
slope characteristics, and available drainage
facilities all factor into an area’s ability to divert
precipitation runoff. However, a key element in
safely managing runoff volume is the extent of
urbanized area. Urbanization increases the
volume and velocity of runoff water via two
main processes:

* Areas that would normally absorb rainfall

(e.g., soils) have been replaced by
impermeable surfaces (e.g., streets, houses);
and

e The channelization and accumulation of

runoff water adds to the collective whole,
resulting in increased volumes and velocity.

The size, or magnitude, of a flood is described by
a term called a “recurrence interval.” By studying
a long period of flow records for a stream, it is
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possible to estimate the size of a flood that would
have a five-year recurrence interval (also called a

five-year flood or five-year flood event). A five-year
flood is one that would occur, on the average, once
every five years (or has 20 percent of occurring

during any year). Although a 100-year flood is
expected to happen only once in a century, there is a
one-percent chance that a flood of that size could

happen during any year. The magnitude of flood
events could be altered if changes are made to a
drainage basin, such as an increase in the amount of

impervious (i.e., urbanized) surfaces.

FEMA, as part of its statutory responsibilities to
carry out the National Flood Insurance Program, has

mapped most of the flood risk areas within the
United States. In fact, most communities with a one
percent chance of a flood occurring in any given year

(100-year flood) have a floodway depicted on a
Flood Insurance Rate Map (FIRM). However,
according to FEMA, Pomona is designated as Flood

Zone D, which is an area with “undetermined

95 1

possible flood hazards™.

HISTORIC EVENTS

The history of flooding in Pomona provides an
excellent basis to document the effectiveness of
existing flood mitigation activities in the City. The
flooding hazard is one that has been reduced,
through mitigation, from a chronic and damaging
natural disaster to a comparatively minor

inconvenience to the residents of Pomona.

The City of Pomona is built on the edge of the San
Antonio Canyon floodplain, and as a consequence
was subjected to regular flooding events throughout
its history. Witness reports describe floodwaters to
the height of pickup truck beds and floodwaters
covering the streets of downtown. In response to a
series of particularly disastrous floods in the 1930s,
the City developed an extensive network of flood
control channels sufficient to provide protection

" FEMA., personal communication with Map Specialist. March 135,
2004.



from major flood events (for details on flood
channels, refer tothe Section [1.6: Existing

Flood Mitigation).”

The City of Pomona was not alone in improving
its flood control measures. The floods that

affected the City were widespread and damaging
in many cities in the vicinity; regional flood
control structures were constructed as part of the
Santa Ana River Basin flood protection program,
authorized by the Flood Control Acts of 1936
and 1938." These improvements included the San

Antonio Dam, which was constructed and is
currently located five miles northeast of the City.

Following construction of the flood control
measures—which were collectively completed

during the late 1950s and 1960s—the City of
Pomona witnessed a drastic reduction in

flooding hazards. Flooding hazards are now
restricted to localized pockets of inundation,
primarily in low-lying areas such as underpasses
or locations with deficiencies in the storm
drainage system. This local flooding occurs on a
seasonal basis, depending on the intensity and
duration of precipitation during the wet season.

HAZARD LOCATION AND EXTENT

Although Pomona does not lie within a
designated  floodplain  management  area,
flooding is still a potential hazard to the
community. The two types of flooding that could

affect the City of Pomona are storm-related
flooding and dam inundation.

Storm Related Flooding

Although the City has not experienced large-
scale  storm-related flooding since the
construction of flood control infrastructure,
localized inundation remains a concern for

* Ibid.

*U.S. Army Corps of Engineers, Los Angeles District Reservoir
Regulation Section website. http://www.spl.usace.army.mil/

resreg/htdocs/snto.html Accessed Julv 2004.
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Pomona residents. Members of the community have
indicated that heavy rainfall results in highly

localized areas of minor flooding. This assertion is
quantified by data provided by the Federal
Emergency Management Agency (FEMA). The City
has participated in FEMA’s National Flood
Insurance Program since 1984, and since that time
FEMA has received five loss claims and made
payments totaling approximately $39,000. Although
exact locations of recorded flood damage were
unavailable at the time of publication of this plan,
known locations with flooding issues include low-
lying underpasses and locations with deficiencies in
the storm drainage system. Specific locations of
concern are depicted on Figure 9-1 and listed below:’

® Underpasses at the intersections of Garey,

Towne, and White Avenues and the Union Pa-
cific Railroad tracks:

°* FEast End Avenue, between Mission Boulevard
and Grand Avenue;

®  Ninth Street, between the Union Pacific Railroad
tracks and East End Avenue; and

® Cul-de-sacs bounded by SR-60, County Road,
Garey Boulevard, and Reservoir Street.

While localized flooding does impede traffic flow,
the extent of the flooding hazard in Pomona does
not overwhelm the City’s resources or result in
significant adverse impacts.

Dam Inundation

The more widespread and serious flooding risk to
Pomona is presented by the hazard of dam
inundation. There are four impoundments in the
vicinity of Pomona, two of which have the potential
to flood the City in the event of dam failure.
Although this hazard would have the potential to
cause greater injury and property damage than the

“ Federal Emergency Management Agency. National Flood Program
website: http:/www.fema.gov/nfip/10400312.shtm#06 A ccessed

July, 2004. Refers to claims processed through December 31, 2003,
Verbal

Technical  Advisory ~ Committee ~ Members,

Communication, May 6. 2004,
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storm-related flood events, the likelihood of
occurrence is vastly lower.

San Antonio Dam

The San Antonio Dam. completed in 1956, is
located approximately five miles northeast of the
City. The dam is operated by the United States
Army Corps of Engineers (USACE). This dam
serves primarily as a major flood control
structure and therefore does not store large
quantities of water except during periods of
heavy rain. However, the reservoir has a capacity
of 9,350 acre-feet of water and, when full, failure
or rupture of the San Antonio Dam would
release waters and result in the flooding of areas
south of the dam. This area includes large
portions ¢of the City, in northern and eastern
Pomona. In total, the amount of Pomona at risk
to inundation (7,170 acres) equals 48 percent of
the City’s total land area. The San Antonio Dam
inundation boundary is illustrated in Figure 9-1.

Live Oak Reservoir

The Live Oak Reservoir also poses a flooding
threat to Pomona. This reservoir is operated by
the Metropolitan Water District of Southern
California (MWD), and is utilized for flood
control and water conservation purposes. It is
located on unincorporated County land between

the Cities of La Verne and Claremont,
approximately two miles north of Pomona. This
reservoir is smaller than the San Antonio Dam,
and has a maximum capacity of 2,500 acre-feet.

In the event of failure of this reservoir, northern
portions of the City could be inundated,
primarily at the Fairplex. The total amount of
land area subject to flooding from this dam is
640 acres, which accounts for four percent of the
City. Figure 9-1 illustrates the areas that could be
subject to inundation in the event of dam failure.

" City of Pomona, Master Environmental Assessment, April
1994.
City of Pomona. Materials Recovery Facility Drafi
Environmental Impact Report. April 1996.
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PROBABILITY OF FUTURE EVENTS

It is unlikely that the City of Pomona will experience
significant storm-related flooding in the future,(<5%)
comparable to the scale of floods that took place in
its early history. The considerable flood control

infrastructure that was developed mid-century has
been very effective in preventing large-scale flood
events. On the other hand, it is anticipated that

localized flooding will continue to occur in the City
in the absence of appropriate mitigation measures.

The probability of dam inundation is low. For much
of the year, the water levels at these dams are very

low or empty. Due to the distance between the
reservoirs and Pomona, even in the unlikely event of

a dam breach—depending on the water level of the
reservoirs—the flood may not even reach City limits.

9.3
S VULNERABILITY ASSESSMENT ——

OVERVIEW

The City of Pomona has a low vulnerability to flood
hazards (<5%). Current flood control measures
effectively prevent the types of damaging floods that
were experienced in the 1930s. Current flood issues
are restricted to localized street inundation during
heavy storm events and the potential for flooding
due to dam inundation. With the completion of the
210 freeway the dam inundation was eliminated
Although localized flooding occurs seasonally, it is
has minimal impacts on the City due

to its limited location and extent. Dam inundation is
also considered to be a low impact hazard. Although
it would be far more damaging if it took place, the
probability of dam failure is very low due to the
engineering standards and safety procedures in place
at the dams whose failures would impact the City.

IDENTIFYING VULNERABILITIES

The City of Pomona is quite resilient to storm-
related flooding. Due to the limited scope of the

hazard, no structures are considered directly
vulnerable to flood damage.

The greatest impact caused by storm-related
flooding is impediments to the circulation of traffic.
Motorists are required to make detours when
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flooding renders streets  impassible. This is
typically nothing more than an inconvenience;
however, flooding at the underpasses at the
Southern Pacific Railroad are a greater
vulnerability to Pomona that the other flooding
locations.

These major north-south arterials are the only
transportation routes that have underpasses
constructed beneath the railroad. In the event of
a train derailment in the City, it would be crucial
for these routes to remain open, as they are the
only routes that would not be subjected to
closure by atrain derailment. North-south
circulation in Pomona is crucial to be able to
maintain access to the City’s only hospital, the
Pomona Valley Hospital Medical Center. If the
underpasses were flooded during such an event,
it would seriously hamper the ability of
emergency response vehicles to traverse the City
and gain access to the hospital. Although a highly
improbably series of events would have to occur
in order to result in this scenario, “worst case
scenario” analysis is essential to address multi-
hazard planning challenges and maximize
mitigation effectiveness. For this reason, the
underpasses of Garey, White, and Towne
Avenues are considered vulnerabilities to the
City, and are specifically addresses in the multi-
hazard action plan items.

With the completion of the 210 Freeway, the waters
from the San Antonio Dam would divert around the
city. The freeway is below grade through LaVerne,
Claremont and Upland which would catch the flow

and send the water around Pomona. A new study from

the Corps of Engineers and the State is needed to
address the new inundation area. The old inundation

area covered most of the city and would greatly impact

the community.

Table 9-1: Structures Located within Dam
Inundation Limits

San
Antonio Live Oak
Dam Reservoir
Low Density Residential 13,970 434
Medium Density 3,242 I
Residential
High Density Residential 3.424 258
Automotive, Motels, and Ser- 247 2
vice Commercial
Retail Commercial and Shop- 86 -
ping Centers
Office 82 -
Light Industrial 878 =
Heavy Industrial and Outdoor 26
Storage
Parks and Open Space 5 -
Education |15 -
Public, Civic, and Institutional 66
Vacant Land 26 -
Tortal 22,067 696

Source: L.A. County Assessor Parcel Data, GIS format, 2004,

There are relatively few critical facilities and
vulnerabilities in the inundation limit of Live Oak
Reservoir. The majority of the flooding would occur
on grounds currently occupied by the Fairplex.
However, approximately 700 residences are located
within the inundation area, and would require
significant emergency evacuation and response in
the unlikely event of dam failure (see Table 9-1).

It is important to emphasize that the risk of
widespread. damaging floods from dam inundation

is very low (<5%). If a dam breach were to occur, the
floodwaters would take several hours to reach the

City. If a dam breach did occur, the scenario of dam



failure In Pomona would be that of a slow-
moving, shallow body of water, rather than a

catastrophic release of damaging water volumes.

ESTIMATING POTENTIAL LOSSES

Quantifying potential losses due to flooding is a
complex process. The primary source of
potential flooding damage to the City is dam
inundation, a hazard that is highly unlikely to
happen. In the event of a dam failure, factors
such as the amount of water in the reservoir
(both of the reservoirs’ water levels fluctuate
seasonally), rate of water output, and ability to
implement emergency notification procedures
would significantly influence the amount of loss
sustained by the City.

9.4 EXISTING FLOOD MITIGATION
ACTIVITIES

Flood mitigation activities listed here include
current mitigation programs and activities that
are implemented by the City of Pomona or other
agencies.

FLOOD MANAGEMENT PROJECTS

Flood management structures can assist in
regulating flood levels by adjusting water flows

upstream of flood-prone areas. There are four
dams in the immediate vicinity of the City,

holding a total roughly 30,000 acre-feet of water.
Releases of water from the impoundments are
designed to protect the City of Pomona from
high floodwaters. These facilities are:

*  San Antonio Dam and Reservoir. 9,350 acre-
feet (San Antonio and Chino Creeks);

®* Live Oak Reservoir. 2,500 acre-feet (Live
Oak)";

®  Puddingstone Dam and Reservoir. 17,400
acre-feet (Walnut Creek); and
* City of Pomona. Materials Recovery Facility Drafi

Environmental Impact Report. April 1996.
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®  Thompson Creek Dam and Reservoir. 812 acre-

feet (Cobal, Williams, Palmer, Padua, and
Thompson Creeks).”

STORMWATER SYSTEMS

Pomona has an extensive storm drainage network to
prevent flooding by conveying water off the streets
and into drainage channels. Its existing drainage
system is an urban network that generally consists of
curbside catch basins, inlet structures, and manholes
connected by reinforced concrete laterals and main
lines, draining into storm drain channels. The City
has approximately 30 miles of drainage pipes and
300 miles of streets that are designed to withstand a
100-year storm event.

Stormwater runoff is transported via this network to
five major channels. These channels are lined with
concrete and designed to accommodate a 200-year
storm event:'’

®  San Antonio Creek and Flood Control Channel.
Located along the westerly and southwesterly
limits of the City, it connects to Chino Creek go-
ing south;

®  Chino Creek. Located along the southerly portion
of the city in the Puente Hills, it joins to San An-
tonio Creek further south;

®  Thompson Creek. Runs from north to south

through the northern portion of the City, it
bends westward and becomes North San Jose
Creek;

®  North San Jose Creek. Located in the western part
of the City, it drains to the Whittier Narrows;
and

®  South San Jose Creek. Parallel to and south of
North San Jose Creek in the western portion of
the City, starting from the Corona Expressway
and going southwest; drains to the Whittier Nar-
rows."

" Los Angeles County Department of Public Works. Hydrologic
Report: 1996-1997. 1997.

" City of Pomona. Master Environmental Assessment, 1994.

" Ahmad Ansari. City of Pomona P.E. / Assistant City Engineer,
written communication, February 6, 2004.
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DAM EMERGENCY PREPAREDNESS

Due to the potential severity of dam failures,
FEMA requires that all dam owners develop

Emergency Action Plans (EAP) for warning,
evacuation, and post-flood actions. Plans have

been established by the USACE and MWD to
protect residents and businesses of the affected

area in case of dam failures.

9.5 PROPOSED FLOODING
MITIGATION ACTION ITEMS

Mitigation Action 2.7: Localized Flood Control
Improvements

While the City has an effective flood control
system, several localized areas continue to be

subject to storm-related flooding. These include
underpasses at the intersections of Garey,

Towne, and White Avenues and the Union
Pacific Railroad tracks; East End Avenue,
between Mission Boulevard and Grand Avenue;
Ninth Street, between the Union Pacific Railroad

tracks and East End Avenue; and cul-de-sacs
bounded by SR-60, County Road,  Garey
Boulevard, and Reservoir Street. In addition, five

claims for National Flood Insurance Program
assistance were filed between 1978 to 2003,
indicating the need for improvements.

Conduct a study of these localized flooding haz-
ards and identify needed improvements. Deter-
mine priority for implementation in part with

cost-effectiveness analysis. Once the improve-
ments are identified, consider options for requir-
ing construction of the improvements as part of
development projects if appropriate and feasible.

Lead Department: Public Works
Implementation Schedule: ongoing
Hazards Addressed: Flooding
Goals and Objectives Implemented:

Goal 1.1: Reduce the potential for life loss,
injury, and economic damage to Pomona

residents and businesses by maximizing emer-
gency preparedness capabilities (Objective 1.1.1).

Goal 5.1: Ensure continued operations when the
City is impacted by natural hazard events
(Objective 5.1.1).

The City of Pomona will actively
promote to the public
participation in the National
Flood Insurance Program at
every opportunity.

City Code Section 18-600 Flood
Plan Management was enacted in

2006 to address the requirements
of the NFIP and to mitigate the
Flood Hazard in the City of
Pomona. The City Code for
Flood Plan Management follows
on pages 9-11 to 9-24




9-8 City of Pomona Natural Hazards Mitigation Plan

WSl Fond Insurarce Stucy repeet for the urgmction.

voa pwiabe it E comumany oar e IsL g
hesardinae g ool 1 600 &IE BR2D.

A

L Ut I 2 I
'] 20 130

B PAMEL 1750F

FIRM

FLQQD INSURANCE RATE MAP
.08 ANGELES COUNTY,

CALIFORNLA
ANB INCORPORATIEL AREAS

PANEL 1750 QF 2350

AP RAR RRCE FOE TBW PAAE 4L
SCHTAME

AT AMEIYP RAYT 1T
Lt [ELLEEENS v > B .
CANTTN S TS 515 4 " [ ]
[ B

Mdn kst ow My Riesn coan bhe c el
lrdwvz‘f- wrwy v de Gievge b Mrdg 3 e
B B B LM DY VTS ST e s et

Pt

MAP RUMBER

DEO3TCITSOR

EFFECTIVE DATE

SEPTEMBER 28, 2008

bl s caliaabed Lang el L B ey e nd el clnoagas
domcy Reo b v o s Feeg e dhs e e
almk s = 20 sba.l Naia - Nnee NLE Y
Boggrmn DU i cliees Lon ShAA con P B 210 W R e

9-2 Flood Map 1750F




%
e )
e AN
0 . 2
e}
g
o - -
=]
- 5
A¥
1
- 2T e i,
% s
L
= o
D
o ; <
B
e
- 0
= 2
- f
2 = :
ON {AHER
=
3,

9-3 Flood Map 2350

=

0

“E

i

Aty

o Foz0 inpurarcs Stucy repeet for he

oA dvaiabe v tE sooutany oo
s g g ool 1 ROS BIE B%21

AR

Ll 2 2
q 20 10

[ PAMEL 1725F

FIRM

FLOOD INSURANCE RATE N

LOS ANGRLES COUNT

CALIFORNILA
AND INCORPORATEL AREAS

PANEL 1725 QF 2350

T EaP ROCX FIFE “NW Peil Ly

CHTAME:

HLWATP EAdT 0

B Rl -

Bl -

wEy, T

ot .

Aok =

> » "
L

= e A5
.é.; e ke
sae -

w P Risas s § Rt

| SOk W e N o aits e
- Lt Pl 21 VENTA I N
1_I: PR

AP NY(
<) DBO3TE
[ EFFECTIVE
- SEPTEMEER 28
e

gl Feileral Tinermeney Wansoomend 4

T=1# |s xn 2MIA £opy 2T 8 Ea= Re al=om abrm winy
Sas chhmaded L bl L v g e
AW acdl mcy haaes b N R a4 Ry
[RLlE b almt Fiv=x «n akn.d

[ L Y R ShAA  w Bug 54




e Fosd Inzuaros Stucy ropee for the cure

A wdiaba ir e mancuney o
leadiee g ool 1 EOD RIE BR2D.

il U4
10

3 i

el PAMEL 1725F

FIRM

FLQGD INSURANCE RATE MAP

L.0OS ANGELES COTNTY,

CALIFORNIA
AND INCORPORATEIY AREAS

PANEL 1725 OF 2350
BT RAP RECX FIF SHW PR 4N

MEATE FadT TITA

el 3 5 3
v "t [
o 3
e - "
HAL e I
»ae oy [
=1 v v
oy L r
Ada '
EEL Y L 3

Mh ok wi 8 My Rimen s d b el
1A g wins sens ba Grvwpn b ke oo
IR EC i b Lol I YV IMTA RS e WO sk
PRty

MAP NUMBE
DBIITCITEE

EFFECTIVE DRT
SEPTEMBER 28, 20(

Failer 1 Tunerseney Wanszemmng gy

T=Is I» an 371N mopy sTypa=re al**n -enm
4 sl d L dug e L by ep oo nsdre
. A st tenee add g RSP YR Al A b e

i4mdack Taeetm almabp ki =ar 4n skl Malis

()-4 Flood Map £ i L e clews Lre SRS e B S




SUIURUIPAY JU OPUJ | POruosoy - UbT 8L —LLYEL SJ95 ||| Yt |
S2JURUIPJQ 4O BPO) | "PaAIBSBY - ‘075-8L—L6v-8L 5235 [2][6]
0L G3USEARIT Jo 9p03 | ‘paniasaY - ‘665-8L—/75-8L SIS [5][¢]
S3JUBUIPIO JO 3POJ | ‘PaNIBSAY - '609-81—209-81 995 [ 2 ][ £]
S9JUBUIPIQ JO 3PO) | "PanIBSIY - '619-8L—119-8L 5335 [2 ][9]
S92UBUIPJQ 4O PO) | "PAAISSAY - '679-81—/29-81 5995 [2][ 5]
S95UeUIPIO JO AP0 | "PaNIBS3Y - ‘6£9-81—EE9-8L 5235 [ 2] ¥]
S9JUBUIPIO JO 9POD | "PANIBSRY - '669-8L—E9-81 5395 2 ][ €]
S32ueUIPAO J0 2P0 | 318VL IINFYI4IY M1 3Lvis[2][z]

S32ueuIpJQ JO 3p0o) | ‘uoneziuoyine A10INIEIS - "009-8L "I9S H H

Juswabeuey uie|d poo|4
eluIojl|ed euowod jo Aun



S22UBUIPJQ JO 30D | 'PAAIBSIY - “009-0E—r95-0€ 5295 2 ][ sz ]

S9JUBUIPAQO JO 3PO) | "PAAIBSIY - '009-9y—/95-9F

S9JURUIPIQ JO 3P0 | ‘PIAIBSIY - *009-85—1£5-85 5295 2 ][ €2 ]

S3dUBUIPIO JO IPOD | "PaAIRSAY - '0E-8L—1-8L "

s295 (2 ][z ]

S3JUBUIPJQ JO 3PO) | ‘PaAIBsaY - ‘08-81—9p-81 '$395 [2][ 12]

S32URUIP.IO JO BP0 | ‘PanIasay - ‘071-8L—56-81 5395 [2 ][ oc ]

S9JUBUIPJQO JO 9POD | "PaAIBSAY - 0S5 1-8L—9ZL-8L "

saJueuIpIQ JO 2P0O)

S9JUBUIPJAQ JO 3APO)

S3JuUeuIp1Q JO 3p0)

S3JuUeuIpIO JO APO)

S32UBUIPAQ JO 3p0)D

SaJueulIpJO JO 3p0)

sadueulipiQ jo 2po)

S32URUIPAQ JO 3P0)D

P s EEan § e 8w R e

‘PeAnlosSay -

"POAIDSAY -

‘PoAILSEY -

"PAAIDSDY -

‘PAAIDSIY -

"POAISSIY - °

"POAIRSY - °

0ZZ-81—S8L-8L"°

09¢-8L—vez-8l "

00EBL—E9ZEL "

0Se-8l—L1le-8l"

06€-8L—99¢-8L

'0EV-8L—96E-81 "

097-8L—8EP-8L

s (3][a]

‘PaAIBS3Y - '081-8L—GSL-8l 'SI9S ! H

o205 3]
o205 (3)[a]
o205 ][]
o205 3]
o205 )2
e205 311

WU g | p—



KK

«

‘Joleis|uiwpe ulejdpool) ay Jo sanijigisuodsal pue sanng - 'Z€9-g1 23S

*J01ed3siujwpe ule|d pooys ay3 o uoneudisaq - “L£9-g| "I9S
Juiad Juswdo|aA3ap 40O JUBWYSIRIST - "0E9-8L "I9S
NOILVHLSININGY - 7 NOISIAIQ
‘PaAIBSIY - '679-8L—LC9-8] SILS
"ANJIgeIaAaS - '979-81 I35
"AN|1qel) Jo Jawie|dsIp pue SUlLIBM - 'G29-81 23S
‘uonelasdiaul - ‘'$z9-81 "I9S
"SUODIISaL J21eald pue uone3dolqy - '£29-8| I3S
‘92ueldwo) - '779-81 23S
‘seaJle auo.ad-pooy} Sulysi|qeisa 1o} siseqg - *1Z9-8| 23S
‘sal|dde ajpnJe siy3l yoiym 03 Spuet - ‘0z9-8l "I9S
SNOISIAOYd TVHINID - "€ NOISIAIA
‘POAISSTY - '619-8L—LLO-8BL "SIBS
‘suoniulyed--0l9-8L "I9S
SNOILINIA3d - "¢ NOISIAID
"PIAIBSIY - '609-81L—C09-81 'SI9S
‘9sodund jo uswa1els - "L09-81 "I9S
‘uoneziioyine A101n1eis - ‘\009-81 "I9S
3S0ddNd ANV NOILVZIHOHLNY AYOLNLYLS - 'L NOISIAId
INFNIDOVYNVIA NIVTd AOOTd - 'IX F1D11L8Y



‘yyjeay pue a4l uewny1233odd (1)

:0) paugisap suoisiroad AQ seaie J1412ads Ul SUOIIPUOD POOJ 0} BNP SasS0| 1eAlld
pue d1gnd sziwuiw 03 pue ‘aej@m [elauas pue ‘A1ajes ‘Yieay dijignd ayy s10woud 01 3pnUe siy3 jo asodind ayy st )|

NN g %
‘asodand jo Juawalels - "109-8L "I9S

(900z-61-/ 'L § '990% "ON "PI0)

‘suonengal

Juswageuew uie|d pooys Suimo||o) 2y 3dope Agatay saop euowod jo A1) 3yl Jo [1punod A1 syl ‘suoyaaay L “Ausziid

S)1 40 aJejom [eJauad pue ‘A1ases ‘Yijeay d1gnd ayy a1owoud 03 pausisap suonejngas idope 01 AiioyIne ay3 SIUBLIUIIA0S
|edo| uodn paJiajuod 0O8S9 PUR ‘09559 ‘ZOESY §§ SPOD IUSWUIBA0D Ul SBY PIUIOJI|RD JO 3181S 343 JO 24Nje|SI3a| ay L

B8 | %
‘uornjeziioyine A1o0iniess - ‘009-8L 23S

BH Y %
3S0d¥Nd ANV NOILYZIYOHLNY AYOLNLVLS - 'L NOISIAIQ

B g %
ININIDVYNYIN NIV1d AOO0Td - "IX 3TI1LEY

‘PoAISS3Y - '669-8L—EV9-BL SI9S
"S21)|IAN 10} SPIBPURIS - 'TH9-8| "I9S
uswdojanap mau pasodoud J3Y10 IO SUOISIAIPQNS J0} SPIepuUe)S - *L$9-81 I35
"U0IIDNIISUOI JO SPIBPURIS - '0F79-8| D35
NOILDNAIY A¥VZVH AOO0T4 ¥O4 SNOISIAOYG - 'S NOISIAIA
"POAIBSAY - '6E£9-8L—EET-BL SIS



,'34N1NU3S, 835 ‘Sulping

"3[2114e SIY1 IN0YSNoJy3 pasn w1 syl s pooyy asegq “(,pool) 1eaA-001.,
ay) pa||ed os|e) Jeak usaid Aue ul papaadxa Jo pajenba Sulaq jo 3dueyd Juadiad auo e sey Ydiym pooj} e sueaw poojf asog

“Jeak usnI8 Aue ul Suipooy) Jo adueyd
491238 10 1uadJ3d U0 e 01123[gns AlunNwiwod e ulyim uiejd poojy 3yl Ul pue| 3yl sueaw pipzoy poojf (piads fo naly

:uonedijdde ajgeuoseal 1sow sy 3I1Je syl a8 03 pue 9desn uowwod ul aaey Ayl Suluesw
341 wayl ani8 03 se os paiatdiaiul 3q |[eys 9|p1Je siyl ul pasn saselyd 4o Spiom ‘mojag pauyap Ajjedinads ssajun

B g %
"suoIulyad - '0L9-81 39S

B 08 %
SNOILINI43a - "¢ NOISIAIG

B e %
‘PIAISSIY - '609-8L—209-8L "SI9S

(900z-61-L 'L § '990¢ ON "p40)
‘'SUode J1sy3l Joj AJljigisuodsal swnsse piezey poojs |e1dads Jo seade syy Adniado oym asoyl jeyy aunsuy  (g)
pue ‘pJezey pooy) |erdads jo eale ue ul si Auuadoud 1eyl paynou ale siaAng |enuslod jeyl aunsu3y (/)
‘a8ewep pooj} Aq pasned seade paiysi|q 24NN} SZILWIUIW O} S
0s pJezey pooy) |e1nads Jo seale Jo JuswdoRAsp pue asn punos ayl Joj Suipinoad Aq aseq xel 9|qels e uieuiew digH  (9)

‘paezey pooy; |e1dads Jo seade ul paiedo| sa3pLq pue S1aadls pue
'SaUI| JOMas pue auoyda|al ‘21413|2 ‘Sulew Se3 pue Ja1em Se Ydns SN pue sanijpes dqnd o3 a8ewep aziWlulN - (S)
‘suondnuiaiuil ssauisng paguojold sziwuiN - ()

Hignd |esaua8 ayy
J0 asuadxa ay3 1e uaxeuapun Ajjeiauad pue Sulpool} Yiim paleIdOSSe S110449 Jalad pue andsaJ 0) pasu ayl aziwiuly  (€)
‘s13aloud j013u0d pooyy Aps0d oy Asuow Jignd jo auniipuadxa sziWIUlN - (2)



11915189y |euoneN
ay3 uo Sunsi| [enpIAIpUl 40} SIUBWRJINbal ayl Sunaaw se Joudlul 3yl Jo A1e1aud9s oyl Aq paulwiaiap Ajueulwia.d
JO (401Ul Jo Juawinedap ayy Aq paurejuiew unsi| e) sadejd J10ISIH JO 4215189y |euoieN ayy ul Ajlenpialpul paisil (1)

SI1ey) 24n1anJis Aue suesw [a/n3andis J1403siH

*A1uaz1113 s11 40 a.eyjam |eiauas pue AJases ‘yieay diignd ay3 Joj apinoid 03 suone|ngau
Juswa|dwi pue 1dope 03 patsmodwa st 1eyl Ajedpiunu Jo Aunod a°1 iun Suluanos [ed0| ay) st Apoq Suiuianon

‘a8ewep pue sso| pooys Sudnpal pue Sunuaald 1o} spiepuels spiaoad Ydiym Joauayl uoieuiquiod

Aue ul suone|nNSaJ (230 40 21L1S ‘[eJapa) SaqIIISaP W) Sy “SseaJe auold-pooly ur Juswdoj@Asp [03U0d Ydiym Jamod

221j0d Jo uoneaidde Jayo pue (j043uod uoisola pue Suipels se yons) sedueulp.o asodind [epads ‘suonengal yijeay ‘sapod
Sulpjing ‘suone|ngaJ UoISIAIPGNS ‘SadueUIP.IOo SUIUOZ JBLYI0 PUR 3[211E SIY3 SUBSW SU0/IDNSa. JUaLWaSouDnW uinjdpoold

‘sue|d a2eds uado pue ‘suone|ngda. yuswaseuew uje|dpooy} ‘SHI0m |043U0d pooly ‘sueld ssaupasedaid Aousdiawa
01 paliwi| 10U INg Suipnpaul ‘uie|dpooy) Y3 Ul S324N0SaJ [BaNjeU ‘3)qissod alaym ‘Suppueyus pue uiniasald pue ageuwlep pooy
SuINPaJ 10} S3UNSEAW SANUASAA puUR 3AI1D3110D JO Weldo.d |[eJaA0 Ue Jo uoiesado ay) suesw Juawaspunw uinjdpood

‘suone|nga. Juawadeuew ule|d poojy 9Y) 92404US puUe I3lsiulwpe 03 pajulodde [enplAlpul Y3 SI J0J0JISIUIWPD UlRjdpOoo)d

./ 8uIpooly,
995 "924Nn0s Aue woJj 1a1em Aq parepunui Suiaq 01 3|gndadsns eale pue| Aue sueaw pa.Jp auoJd-poojf 1o uipjdpool4

"UOINUIRP SIYY Ul pauyap se Sulpool) Ul S3NSaJ YdIYM JUBAR 3|eassalojun pue |[ensnun

ue Ag pasned Ajuappns 10 S|aA3| |ed1]Ad paiedidiiue Suipasdxa J3jem JO SJUILIND IO SaAeM Ag pasned Sujuiwlapun
10 UO0IS0J3 JO JNsaJ e se Jalem Jo Apoq 310 10 dXe| e JO 2Joys 3y} Suoje pue| Jo aduspisqns Jo asdejjod syl ()

“Jua.44nd 3yl Jo yied ayy Suoje paysodap pue

191BM JO JUJINI B AQ paliied S| Y1iea usym se ‘seale pue| AIp Ajjewlou Jo Sadepns ayl uo pnul Suimols pue pinblj

JO JSAIL B 0} UBje 348 pue ulalay pauyap se Suipooys Aq pasned Ajjewixoid ade yaoiym (Smojjpnwi 1) sapljspnu

10 ‘921N0s Aue WoJ) S1I91BeM 2JB4INS JO Jjound Jo uone|nwnoide pided pue [ensnun ayj 'sialem [epl Jo puejul jo
MOJI9A0 31 WOy seale pue| Aip Ajjewou Jo uonepunur 33ajdwod Jo [eried jo uonipuod Aeiodwsa) pue [esausdy (1)

:sueawl ulpoojf 10 pooj4

‘S|eralew
10 juawdinba jo a8eu03s 4o suonesado Suljup 10 uoneaedxa ‘Suiaed ‘Suipess ‘Sul||iy “SuIBpalp ‘BUIUIW ‘SIUNIINIIS IBYIO IO
sSuIp|INg 03 pa1iwi| 30U INg Suipnpul ‘81e1sa [eaJ pasoidwiun Jo pasosdwi 0} a8ueyd apew-uew Aue suesw juawdojanag



11 s20p Jou ‘Buijjiy pue ‘Buipels ‘Suisea)d se yons ‘uoinesedasd pue| apnjpul J0U S30P UOIINIISUOD JUdURLLIBd "udiepuno)
P UO 2Oy painideinuewl e Jo juawade|d ay) Jo ‘UoieAeIXa JO 93e1s ay) puoAaq 3Jom Aue Jo 'sulunjod JOo UoNINIISUOD 3]
‘sad Jo uoneeIsul ay1 ‘s8unooy 1o qejs Jo Sunod 3yl Se YINs ‘aMS B U0 3INIONAIS B JO UOIIINIISU0I Juduewad jo juswsadeld
1541} 93U YIS SUBSW 1JRIS [EN1Ie ] lwiad ay) JO 91ep ay3 Wolj sAep 081 UIYIm Sem Juswanosdull Jayio Jo Juawadeld
‘UoNIPPE ‘UoneIjIgeyYal 'UoINIISUO0IAI ‘ledals ‘UoIIdINIISUOD JO 1Je)S [enide syl pspiaod ‘panss| sem nwuad 3uip|ing
ay] 21ep ay1 sueaw pue JuswdoPAsp mau pasodoud 1ay3o pue Juswanosdwl [e1IURISONS SIPN|DUI U0INIISUOD JO 1DIS

'9SN |eUOSES U0 ‘[aAe.)

‘3uidwied ‘leuoneatdal 10y sianenb 3uial Aresodwa) se 3ng Suljjamp Jusuewad e se asn 1oy jou Ajuewid paugisaq  (
pue ana Anp-1y81) e Ag 9)gemos Apuauewdad o pajjadoud-jas aq 01 paudisag (€

‘uondafoid [eIUoZII0Y 3S881E| BY) 1B PRINSEIW USYM SS3| J0 193} a1enbs paipuny no4  (
‘sisseyd 9j3uls e uo ying  (

SIUDIYM DJDIYIA B SUBDIW [3[2IY3A |DUOIINSIIBY
. POO|} 3sSeq,, 935 P00y 1paA-00| 10 poojf J0aA-paipuny-auQ

'S34N19N.11S YoNns 03 syuawanoidwi yuanbasgns Aue

sapnul pue ‘Aunuwwod siyi Aq pardope suone|n3aJ juswadeuew ulejdpoo)) JO 31ep SA11I443 3yl J9YE JO UO PROUaWWI0d
L,UOI12NAISUOD JO 14e1S, a3 YdIYM 10j S91N3dNnJ1s sueaw ‘sasodind juawaSeuewd ulejdpooy) 40} ‘U01IN4ISU0I MaN

'9|eS 10 JUJ J0j S30| BWOY painidejnuewl
940W 10 OM] 01Ul PIPIAIP pug| Jo (s|204ed snongiuod Jo) |92Jed e sueaw wossIAIpgNs 40 yiod awoy paino/nubpy

.’3[2IUSA [BUOIIRII3, B APN|IUI JOU S0P ,3WOoY
paJnIIeNuUeW, WIa) 3yl 'Sanijin painbal ayi 01 paydelie usym uoiepunoy jusuewsad e INOYIIM JO YIIM 3SN 10} paUSIsap SI
pue sisseyd juauewad B uo 3INg S1 Y2IYM ‘SUONIBS SI0W JO SUO U] djgeriodsuel) ‘8in1dnils e suesw awoy paninfnuopy

‘swes3o0.d parosdde yum saieis ul JouRiul syl Jo Aieyaudas ayl Aq
A[129.1p 40 J01I3IUI 3Y) JO A1R12423S aU) AQ pauluuialap se weagoid a1els pasosdde ue Aq Jaylie payiniad uasq aney
ey sweigoud uoneasasaid 21101SIY YUM S3IUNWWOD Ul sade|d 31103S1Y JO A1ojuaaul [e20] e uo palsi| Ajlenpiaipul ()
J0 “aouut Jo Aie1aidas ay3 Aq panoadde uaaq
aney Ua1ym stuesdoad uoneasasald d1103SIYy Yum sa1els ul sade|d dL01s1y Jo Auojuanul 81e1s e uo palsi| Ajlenpiaipul  (g)
DLISIP
Ju01s1y paJisidal e se Ajjenb 01 A1e1aidas ay) Aq paulwalap Ajseuiwijaad 191L3SIP B 10 1DLISIP D10ISIY paldysi3ad
e JO 22uedIUBIS [P21I0ISIY B3 01 SUIINGLIIUOD Se 103Ul 3Y) Jo A1ejaudas ayl Aq pauiwuaiap Ajueulwiaid Jo payiusd  (2)



‘saljdde ad134e S1IYy3 Ydo1ym 03 spue - ‘0z9-81 "I9S

B ® 8 %
SNOISINOYd TVY3INID - "€ NOISIAIQ

B W8 %
‘PIAISSIY - '619-8L—L19-8L "SI9S

(9002-61-£ 'L § "990F 'ON 'Pi0)

L, 94N32NUIS J1I0ISIY,, B Se uoneugisap
pPanuRuUod S,94Nn12NJ3S 3yl apn|paad Jou |Im uonesalje ayl eyl papiaoid ,'24n1on.1s 21101SIY,, e Jo uoneuale Auy  (2)

10 ‘suonipuod SuUlAl| 94es ainsse 01 Auessadau

wiNWiuiw ayl ale YdIym pue [e|d1440 JUSWIII0JUd 3P0 |BI0] 9yl AQ paliiluapl uaaqg aAey Ydiym suoiiediydads apod
Kysyes Jo ‘Aieqiues ‘ijeay |e20] J0 91€1S JO SUOIIB|0IA SUIISIXD 103140 03 21N1INUIS B JO Juswaroidwi 1oy 13afoad Auy (1)

;194113 3pN|dul JISASMOY J0U S0P W) 9y ‘pawiodd yiom siedal |enye
9y JO ssa|pJedal ', a3ewep |enueisgns, Pasiniul 3ABY YdIYM S3INIINIIS SSPNJIUT WY SIY] “JuswaAoldwi 3yl JO ,U0I3INIISUOD
JO 1JB1S,, 3Y3 84049q 94N1INUIS Y] JO dN|BA 123JeW 94} JO Juadiad g Spaadxa Jo sjenba ydiym 4o 1502 ay3 ‘94n3dnais

e Jo Juswdolansp mau pasodoud Jaylo Jo ‘UonRIpPE ‘UoneYI|IgeYaJ ‘UoIdNIISU0IBL AUue SUBBW JUawarodwl [DURISGNS

‘paJ44nd20
adewep 3yl 940497 94N3IDNJIS Y3 JO 3N|LA 19¥JeW 3Y3 JO Juadsad g PasIxa Jo |enba pjnom uonipuod pasewep 210oq si
01 34N10NJ1S 9y} 3ul101SaJ JO 1502 Y3 Agalaym a21ndnas e Aq pauleisns uigio Aue jo aSewuep sueaw aSowop [0UDISGNS

"3WOY paJnidejnuew e o
yue) a3el01s pinbi| o sed e sapnjpul siyl ‘punosd asoge Ajjedipunid si eyl Suip|ing pajoo. pue pajjem e Sueaw aJnaniis

"8uUIp|INg 3Y3 O SUOISUSWIP [PUJSIX3 B S1I34}e UOIBISY|e JeY) 10U JO

Jayiaym ‘3ulp|ing e Jo Jued |ean3idnuis Jayo Jo ooy ‘Bul|iad ‘|lem Aue Jo Uoelal|e 1S4l 9l SUBSW UO0J3dINIISUOD JO JUelS [enjde
3y JuawanoIdwl [elIURISNS B 104 "9JN31NJ1S Ulew ay) jo 1ed jou Jo syun Suljjamp se paidniio jou spays Jo sadeled se yans
'sguip|ing Auossadoe jo Auadouid ay3 uo uoile||RISUl B3 3pN|dUl 3 S0P JOU ‘swio) Alelodwal JO U011 3Y) JO SUonepunoy

J0 ‘sia1d ‘sBU1004 JUBWSSE] B 104 UOIBARIXD PN|DUl 3l SSOP JOU 'SABMY|em 10/puUe S193J1S JO UONIe||BISUl 3y} apn|dul



N W e %
‘uolleiaadiailu] - '$z9-gL "I9S

(9002-6L-L 'L § "990% 'ON "P40)

‘lleaaud [|eys suondLsal Juaduils alow ay) sasodul
13A3UdIYM ‘dejJaA0 10 12|JJU0D UO|IDIAISBI PIIP JO JUBUSAOD JUSUWIISED ‘DIUBUIPIO JBYI0UE PUe 3[211Je SIU) 949YM ‘U9ASMOH
"SUOI}D14)Sa. PP 40 ‘SIUBUIAOD ‘sjuawlases 3ullsixa Aue Jiedwi o ‘e3e3ouiqge ‘|eadas 01 papuajul J0U SI a|d1Je siy |

BHe %
'SUO0I3ID1AIS3] 4191ea48 pue uonedouaqy - *£29-81 "I9S

(900Z-61-L 'L § '990¥ ‘ON "p40)

‘uone|oin Aue Apawial 1o JuaAa.d 03 A1BSS9I3U S Se UoIde [NMe| YaNns Supjel Wwody [1unod Ao
9yl 1uanald |jeys ulaJay SulyloN “JouBaWIPSIW B 3INIISU0D |[eYsS (SUOIIPUOD YIM UOIII3UUOD Ul Paysi|gelsa splendasjes pue
SUOIIPUOI JO SUOIIR|OIA BUIPN|DUL) SIUSWSJIND3J Y3 JO UONE|OIA ‘suonieNda. 3|qedijdde Jaylo pue aduLeUIPIO SIY} JO WD) 3y)

UM 3due|jdwod Ny INOYIIM PaIdl|e JO ‘PIJIDAUOD ‘PIPUIIXD ‘PAILIO| ‘PIIdNIISUOD BQ 4334eai8y ||eysS pue| 10 34Nn1dnuls oN

B Y e %
"aoueldwo) - *Zz9-81 33§

(900Z-61-£ 'L § 990% "ON "p40)

‘BILIOJIED ‘BUOWOY ‘@nuany AaueD 'S G0G ‘||eH A1D Juawiiedsaq SYIOM d1|gnd aul
Je 3|1} U0 9 [|IM B1EP SIY] "BUOWOd JO U0IIPSIIN[ 3yl ulyum seale auoid-pooy) AJ1Iuapl 03 924N0S J3YI0 IO Sa1DUaZe 31L1s U0
|eJ9P3y 19410 WO} 9]qe|IeAR BIEP POOJ) 3seq AUk azi|13n A|qeuosSeal pue ‘MalAaJ ‘ulelqo ||eys JoleJisiuiupe uiejdpooy) syl

B W e %
'seaJle auoad-pooys Suiysijqeisa 104 siseq - '1.z9-8| "I9S
(900Z-61-£ 'L § '990F "ON "PI0)

‘PUOWOJ JO A1 a3 Jo uondipsunl ayl uiyim sauoud-poojy se paliuapl seale |je 03 Ajdde |jeys apiue siyl

BH e %



By g %
NOILVYLSININGY - ' NOISIAId

B @ 2| %
‘POAIASIY - '629-8L—LT9-8L "SIVS

“pI|EAUI JO [PUONINIISUOIUN 3¢ 01 PaIeIaP 0S UONIIS 3Y) Uey) 1aylo Joauayl uoniod Aue 1o ‘sjoym
e Se 32URUIPJIO 3y JO AJIPIjBA aU) 193JJ. 10U ||eYS UOISIDAP YINS ‘PI[EAUL JO [BUOIN}ISUOIUN 8q 0) SN0 3yl Ag paJeap aq
3JUBUIPJO SIY] JO UOIIIS AUB PINOYS 3|gRIDASS 9q 0} paJte|dap Agalay aJe Joalayl sued SNoLeA 3Yy) pue 22ueulplo siy|

BH g %
"ANN|1qeISASS - "979-8 I3S

(900Z-61-£ 'L § ‘990% 'ON “P40)

“J9punaJiay apew Ajjnime| uoisiBP aAlesIuIWpPe Aue Jo a|diJe siy) uo

DURI[RJ WO} NSl Jey) sa8ewep poojs Aue Joy ‘Aouady Juswadeur|y Adusdiswi] [eiapa4 ‘UoIRISIUIWPY 3dUeINSU| [elopa]

31 JO ‘B1UI0}I|BD) JO 21LIS B LJoalay) 9aKojdws 1o 1321440 'Aouade quawpiedap Aue ‘euowod Jo A1) sy Jo 1puno) A

40 1ied ay3 uo AJjigel| 318340 10U |jeys ad1Je siy ] ‘sagewep pooly 10 SUIPOO|) WOy 93.) 3q ||IM SEae YdNs uiyiim paniwiad

S9SN 10 spJezey pooyj; [e13ads 4o Seale syl apIsino pue| leyl Ajdwi jou sa0p 3pd1lde SIY| "SISNed [eanjeu Jo apew-uew Aq

paseaJdul aq Aew s1ySiay Pood "SUOISEII0 3JEJ UO 4NIIO [|IM pue ued SPoo|) J984e7 'SUoeIapIsuod 3ulisauldus pue dIIuaIds
uo paseq si pue sasodund A101e)n3a. 10J 3|qeUOSEal PRISPISUOD SI 3dNJe Siyl Aq paJdinbau uonaaloud pooyj) Jo 9a439p 3y

HEe %
‘Aypiqel) jo sawie)dsip pue Suluiep - “529-81 3S

(900Z-6L-£ 'L § '990% ON "P40)
"S21N1els L3S Japun pajueld siamod 1aylo Aue |eadau Jou Jwi| 01 Jayiau pawsag (€)
pue ‘Apoq Suiuianog ayj Jo JoAe) Ul panuIsuod Ajlessq] (2
‘syjuswiaJdinbag wnwiulw se paJspisuo) (1)

:3q [|eys suoisino.d |je ‘@dueulplo siy) jo uonedijdde pue uonesidiaiul syl Uj



RN 08 %
'PAAIISAY - '6£9-8L—EEI-BL SIS

(900z-61-£ ‘L § '990F "ON "PJO)

'924N0S Jay10 4o Aouade 21L1s 10 |BIapa) J3YI0 WOoU) djge|ieAe elep poo|) aseq Aue
9zI|nn A|geuoseal pue ‘Malaal ‘ulelqo |jeys Joyensiuiwpe uiejdpooyy ay| oiop pooyf asnq 4ayio Aup fo asn puo maindy  (2)

‘8uIpoo|} Woly 9jes Ajgeuoseas siallsayl
pue /pauleiqo uaag aAey s)wIad |eaapay pue a1els padinbal laylo ||y ‘g
'D3IJSIIES UBDQ dARY J|D1IJE SIY) JO Syudwalinbal jiwied e

‘auIwWI9p 01 suonedijdde 1wiad JUsWdOPAIP (| MIIARY ‘MAINGJ JIWIad (L)

:3UIMO||0J 3Y) 0} PalIWI| 3Q 10U INQG ‘@pNjaul ||eYs Jojensiulupe uiejdpooyy ayy jo sanijigisuodsas pue sainp sy

BN e %
-101eq3s1iuiwpe uiejdpools ayy Jo sanijiqisuodsal pue sanng - ‘Z£9-8L 23S

(9002-61-L 'L § '990% "ON 'P40)
‘suolsirnoad s) yum paodde ul sywaad Juswdojaaap
Suiuap Jo Sunueis Ag spiJe siy1 2240jud pue uaws|dwi ‘193siuiwpe o3 pajulodde Agasay s11032a11p sydom dijiqnd sy L

B B e %
-10jesisiuiwpe uiejd pooyy ay3 jo uoneudisaq - "L£9-8L "I9S

(900Z-61-£ 'L § '990F ON "P40)

‘seale auo04d-pooy) ulyum
s1Juswdoj@ABp JBY10 4O UOIINIISUOD YINS J3YIBYM PaulLIIap aq ABW 11 JeL) 0S ‘'Sawoy painidejnuew jo juawadeld ay)
Suipnpur ‘AJlunwiwo? ay) ui JuaWwdo|aAap J3Y10 10 UoINIISU0I pasodoud |je o) paulelqo 3q |jeys iuwuad Jusawdolaasp v

H WS %
‘nwiad yusawdo|aAap Jo Juawysijqelsy - '0£9-8L 23S



(900Z-6L-L ‘L § 990 'ON "PI0)
'splezey pooj} 03 ainsodxa 3dnpaJ 01 papinoid s| a3eulelp aienbapy  (g)
pue ‘a8ewep pooj} LUl JO SZIWIUIW
0] PIINIISUOD pue PaIed0| ale SWIsAs 1s1em pue ‘|edl1da|a ‘sed 'J1amas Se Yyons sallljine) pue saiipn agnd ||y (2)
‘ea.le auo.1d-pooj} 3yl uiylim aSewep pooj) SZIWUlw 03 Pa3U 3y YlIm 1ualsisuod aue sjesodoad yons |1y (1)

:Jey) aunsse 031 pamalinal 34 ||eys sjesodoud yans Aue ‘ease suoud-pool} e
Ul SI ‘SUoISIAIpgns 4o syled swoy paimoaejnuew 3uipnjpul JuswdojAsp mau pasodoud Jayio Jo jesodoud uoisiApgns e J|

5 ® 8 %

-Juswdojanap mau pasodoud 19430 10 SUOISIAIPNS 10 Splepuels - 'Ly9-8L "I9S

(9002-61-£ 'L § "990% 'ON 'P40)

'3UIPOO0}} JO SUOINPUOD
Buunp syusauodwod ayy ulym Sune|nwindde 4o Sullalua Wol) 191em 1udAaLd 0) Se 0S Paledo| Jo/pue paudissp
2Je 1eyl sani|iney) 3d1AI3s 1aylo pue Juawdinba Suiuopuod e pue Suiquinid ‘uone|iuaA ‘Suieay ‘(ed1dse YUM 2
‘a8ewep pooj} aziwiuiw eyl sadndeid pue spoyiaw 3uisn g
‘98ewep pooyj} 01 Juelsisal Juawdinba AN pue sjeluslew Yupn e
:parniisuod ag (7)

‘Aouehongq Jo s323449 9yl Suipnjpul ‘speoj 213eIS0JPAY pue JjweuApoapAy wouy SuilNsal 94n3dnls
33 JO JuswdAoW |eaale| do ‘asde||od ‘uoiie1ol) Juana.d 01 pasoydue Ajeienbape pue (palyipow Jo) paugdisap ag (L)

‘Jleys ‘sswioy psJanidejnuewd
Suipnjpul ‘syuawaAoidwl [elIULISNS PUB UOIIINIISUOD M3U |je ‘eale auoid-pooy) e ul si ays Suip|ing pasodoud e

B H e %

*U0132N4ISU0D JO SpABpUR]S - "0F9-8L IS

Bl | 9
NOILONAIY QYVZVYH AO0Td HO4 SNOISIAOYUJ - 'S NOISIAID



B e %
‘P3AIISIY - "669-8L—EV9-8L "SI3S

(900Z-61-L 'L § '990% 'ON 'P40)
‘3uipooyy

gulINp Way) WoJuj uoneUIWEeIUO0) JO ‘Way) 03 uawLedwl PIoAR 01 pPai1edo| 3q [|eys swaisAs jesodsip asem aus-uQ ()
"S191eM POOJ} 01Ul SWIISAS ay) wody agieydsiq (2)
pue ‘suwalsAs 3yl 01Ul S1alem pooyy Jo uonenjyul (1)

:9JBUIWI[D JO dZIWIUIW 03 paudIsap g ||eys swalsAs ademas Aieyues pue Ajddns usjem juswsde|dal pue mau ||y (e)

B8 %
'S311]13N 10} SpIepUe)S - 'ZY9-8L "I9S



City of Pomona Natural Hazards Mitigation Plan
Chapter 10: Windstorms

10 Windstorms

10.1 INTRODUCTION

Windstorms have not been a serious hazard in
Pomona, and the potential risk of widespread
damage from wind is not as considerable as the
risk from earthquakes or wildfires. Nevertheless,

severe windstorms pose a significant risk to life
and property by creating conditions that disrupt
essential systems such as public utilities,

telecommunications, and transportation routes.
High winds can and do occasionally cause
damage to local homes and businesses. Severe
windstorms can present a very destabilizing
effect on the dry brush that covers local hillsides
and urban wildland interface areas and increase
wildfire threat. Destructive impacts to trees,
power lines, and utility services also are
associated with high winds.

10.2 HAZARD PROFILE

HAZARD DESCRIPTION
Santa Ana Winds

Based on local history, most incidents of high
wind in the City of Pomona are the result of
Santa Ana wind conditions. While high impact
wind incidents are not frequent in the area,
significant Santa Ana wind events have been
known to negatively impact the local
community.

Santa Ana winds are blustery, warm — (often hot)
— dry winds that blow from the east or northeast.

These occur below the passes and canyons of the
coastal ranges of Southern California and in the
Los Angeles basin, and typically occur from
October to March when cooler air in the desert
increase air pressure and creates the westward
winds. Generally speaking, winds must reach 25
knots to be classified as a Santa Ana wind.
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Figure 10-1: Santa Ana Winds
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The map above (Figure 10-1) shows the direction of
the Santa Ana winds as they travel from the stable,
high-pressure weather system called the Great Basin
High through the canyons and towards the low-
pressure system off the Pacific. Located between Los
Angeles and the San Bernardino Mountains, and
south of the San Gabriel Mountains, the City of
Pomona is in the direct path of the ocean-bound
Santa Ana winds.

HISTORIC EVENTS

While the effects of Santa Ana Winds are often
overlooked. it should be noted that in 2003, two
deaths in Southern California were directly related to
the fierce condition. A falling tree struck one woman
in San Diego. The second death occurred when a
passenger in a vehicle was hit by a flying pickup
truck cover launched by Santa Ana winds.’

In Pomona, the City does not track damage due to
windstorms. However, reports of dislodged roofs
and fallen trees and power lines are common. These

are not considered major widespread threats to
population and property, but do involve responses

It should be noted that in 2011 the cities West of Pomona suffered millions in
damage due to downed trees from the winds over a 2 day period. Power was out
for over 1 week in some areas
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from emergency service personnel. Fallen power
lines have potential for most widespread
consequences of power outages and fire. It
should be noted that falling trees can
occasionally cause fatalities and serious
structural damage. These types of incidents are
rare in occurrence as well as localized. Due to
their limited impacts, none of the risks associated
with windstorm are considered high.

HAZARD LOCATION AND EXTENT

Windstorms that affect Pomona, notably Santa
Ana winds, are not location specific but rather

impact the entire City area. Passes between
hillsides are susceptible to slightly higher wind

speeds, although the amount of unsheltered
development in hillside passes is not substantial.

In the case of a Santa Ana wind — which can last
several days — hazards created by wind-fallen

trees or utility poles can threaten property and
have the potential for personal injury and even
death. In Pomona, older neighborhoods
generally have larger trees. Although these trees
are usually large and well-rooted enough to
withstand higher speed winds, tree limbs can
create significant hazards.

PROBABILITY OF FUTURE EVENTS

Strong Santa Ana winds typically occur on an
annual basis; although it is unlikely that Pomona
will be subject to widespread damage from wind
storm activity, there is potential for isolated
events, such as damage to property or
communication utilities from the Santa Ana
winds which occur frequently during the
October to March season. However, it must also
be noted that although Santa Ana winds are
frequent, the occurrence of a wind with enough
velocity to cause significant damage is much less
frequent.

City of Pomona Natural Hazards Mitigation Plan
Chapter 10: Flooding

10.3 VULNERABILITY ASSESSMENT

OVERVIEW

Based on local
for a damaging windstorm. There has been past

occurrences of winds strong enough to create
damage to property in Pomona. However, there has

not been a recorded instance of a windstorm strong
enough to create wide spread damage in Pomona.
Damage is usually restricted to isolated roof and tree
damage.

Life and Property

Based on the history of the region, windstorm events
can be expected, perhaps annually, across
widespread areas of the region that can be adversely
impacted during a windstorm event. This can result
in the involvement of City emergency response
personnel. Both residential and commercial

structures with weak reinforcement are susceptible

to damage. Wind pressure can create a direct and
frontal assault on a structure, pushing walls, doors,
and windows inward. Conversely, passing currents

can create lift suction forces that pull building
components and surfaces outward. With extreme
wind forces, the roof or entire building can fail

causing considerable damage.

Debris carried along by extreme winds can directly
contribute to loss of life and indirectly to the failure
of protective building envelopes, siding, or walls.
When severe windstorms strike a community,
downed trees, power lines, and damaged property

can be major hindrances to emergency response and
disaster recovery.

Utilities

Historically, falling trees have been the major cause
of power outages in the region. Windstorms can
cause flying debris and downed utility lines. For
example, tree limbs breaking in winds of only 45
mph can be thrown over 75 feet. As such, overhead
power lines can be damaged even in relatively minor
windstorm events. Falling trees can bring electric

power lines down to the pavement, creating the
possibility of electric shock.

history. the probability is low (<5%)
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Infrastructure

Windstorms can damage buildings, power lines,
and other property and infrastructure due to
falling trees and branches. During wet winters,
saturated soils cause trees to become less stable
and more vulnerable to uprooting from high
winds.

Windstorms can result in collapsed or damaged
buildings or blocked roads and bridges, damaged
traffic signals, streetlights, and parks, among
others. Roads blocked by fallen trees during a
windstorm may have severe consequences to
people who need access to emergency services.
Emergency response operations can be

complicated when roads are blocked or when
power supplies are interrupted. Industry and
commerce can suffer losses from interruptions in
electric services and from extended road
closures. They can also sustain direct losses to
buildings, personnel, and other vital equipment.
There are direct consequences to the local
economy resulting from windstorms related to
both physical damages and interrupted services.

Increased Fire Threat

Perhaps the greatest danger from windstorm
activity in Southern California comes from the
combination of the Santa Ana winds with the
major fires that occur every few years in the
urban/wildland interface. With the Santa Ana
winds driving the flames, the speed and reach of
the flames is even greater than in times of calm
wind conditions. The higher fire hazard raised
by a Santa Ana wind condition requires that even
more care and attention be paid to proper brush
clearances on property in the wildland/urban
interface areas.

Transportation

Windstorm activity can have an impact on local
transportation in addition to the problems
caused by downed trees and electrical wires
blocking streets and highways. During periods
of extremely strong Santa Ana winds, major
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highways can be temporarily closed to truck and
recreational vehicle traffic. However, typically these

disruptions are not long lasting, nor do they carry a
severe long-term economic impact on the region.

IDENTIFYING VULNERABILITIES

The City of Pomona is not prone to widespread
damage from wind and there are no critical facilities

and vulnerabilities considered at high risk from
windstorms.

ESTIMATING POTENTIAL LOSSES

Potential losses from windstorms are expected to be
primarily limited to isolated impacts to property

such as roof or tree damage. There are no areas of
specific risk in Pomona; losses are not expected to be

significant to the City.

10.4 EXISTING MITIGATION
ACTIVITIES

As stated, one of the most common problems
associated with windstorms is power outage. High
winds can cause trees to bend, sag, or fail (tree limbs
or entire trees), coming into contact with nearby
distribution power lines. Fallen trees can cause
short-circuiting and conductor overloading. Wind-
induced damage to the power system causes power
outages to customers, incurs cost to make repairs,
and in some cases can lead to ignitions that start wild
land fires.

CALIFORNIA CODE

One of the strongest and most widespread existing
mitigation strategies pertains to tree clearance.
Currently, California State Law requires utility
companies to maintain specific clearances -
depending on the type of voltage running through
the line — between electric power lines and all
vegetation.
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The following California Public Resource Code
Sections establish tree pruning regulations:”

s 4293: Power Line Clearance Required
» 4292: Power Line Hazard Reduction

e 4291: Reduction of Fire Hazards Around
Buildings

e« 4171: Public Nuisances

The following pertain to tree pruning regulations
and are taken from the California Code of
Regulations:

« Title 14: Minimum Clearance Provisions
» Sections 1250-1258

» General Industry Safety Orders

» Title 8: Group 3: Articles 12, 13, 36, 37, 38
» California Penal Code Section 385

Finally, the following California Public Utilities
Commission section has additional guidance:

e California Public Utilities Commission
e General Order 95; Rule 35

Failure to allow a utility company to comply
with the law can resultin liability to the
homeowner for damages or injuries resulting
from a vegetation hazard. Many insurance
companies do not cover these types of damages if

the policy owner has refused to allow the hazard
to be eliminated.

The power companies, in compliance with the
above regulations, collect data about tree failures
and their impact on power lines. This mitigation
strategy assists the power company in preventing
future tree failure. From the collection of this
data, the power company can advise residents as
to the most appropriate vegetative planting and
pruning procedures.

¥ WWw.cpuc.ca.gov/js.asp
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PROPOSED WIND STORM
MITIGATION ACTIVITIES

10.5

Mitigation  Action 5.2:  Vulnerable Building

Reinforcement

As shown in Figure 3-3, much of the City was
developed prior to current seismic standards. Older
homes and buildings may require structural
intervention to avoid significant damage in the event
of a major earthquake. In addition, the clusters of
mobile homes in the City may need reinforcements
such as foundation  strappings.  Structural
interventions are often straightforward and cost-
effective, such as bolting structures to foundations.
Through the community education campaigns,
educate property owners about areas with structures
potentially needing  reinforcement, and provide
technical assistance to property owners with
vulnerable buildings to implement retrofit standards.

This action will be most effective when City building
inspection  staff are directed to prioritize

identification and reinforcement of vulnerable
buildings, are appropriately trained to detect
vulnerable buildings and make reasonable, cost-

efficient recommendations, and are consulted during
formulation of community education campaigns.

The City currently offers a program for substantial
rehabilitation of residential properties for low and

moderate income households, funded with tax
increment income from the redevelopment project

areas. Expand the improvements eligible for funding
to include seismic safety and windstorm structural

reinforcements.  Pursue  grant  funds  for
improvements benefiting special need population.

Lead Department: Community Development,

Implementation Schedule: ongoing
Hazards Addressed: Earthquake, Windstorm

Goals and Objectives Implemented:
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Goal 1.3: Minimize losses to existing prop-
erty and reduce potential for damage to fu-

ture development (Objectives 1.3.3, 1.3.4).

Goal 2.1: Develop and implement education
and outreach programs to increase public

awareness of the risks associated with natural
hazards (Objectives 2.1.5, 2.1.6).
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Appendix A: Public
Participation

Public participation is a mandatory and essential
component in the process of effective hazard
mitigation planning. A strategic, multi-faceted
public participation  process  establishes

communication lines whereby residents, local

stakeholders, and emergency response partners can
contribute their local knowledge and experience
and help prioritize mitigation actions.

The technical committee for the 2012
update consisted of the following:
Planning Director

Risk Manager

Human Resource Director
Information Technology Director
Emergency Services Planner

The committee met on the following dates
to discuss any updates to the plan:
August 29, 2012

September 04, 2012

The following stakeholders were
contacted for input in the update of the

plan:

Pomona Valley Medical Center
Los Angeles County Fire Department
Los Angeles County Area D
American Red Cross

Pomona Unified School District
Cal-Poly Pomona

Southern California Gas Company
Southern California Edison

Union Pacific Railroad

Western University

Casa Colina Hospital
Metropolitan Water District

U.S. Army Corps of Engineers

Lanterman Hospital
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Public Meetings

The City of Pomona conducted a series
of public meetings to gather input from the

ublic on the plan. These meeting were

eld on the following dates:

September 13, 2012 Pomona First Baptist Church

October 24,2012 Jaycee’s Park

October 29,2012 City Hall

November 12, 2012 City Hall

Over 60 people attended the meetings. No

new hazards or mitigation ideas.

Had lots of preparedness questions
because of recent events nation-wide.

Home About

City Hall

City Hail HOME

Clty Codes

City Commissicners
Current alary Scheduls

Press Releases: City of
Pomona

Press Releases: WMilities and
Community Parners

Govemment Residents Visitors Business Dacuments E-Bervices Search...

Homz // City Hall HOME // Press Releases: City of Ponona /f 6th Annual Chalk An Fastival A A A

Natural Hazard Mitigation Planning Meetings
Your input is very much needed!

As part of the Emergency Planning Process tar the City of Pomona, every five years the City must update the Natural
Hazard Mitigation Plan. An important part of the updating process is public review and comments on the updated plan would
include suggestions how the City can reduce the effects of natural disasters that might occur in Pomona.

Two public meeting have been scheduled for the public's comment and participation in the updating process. Both meetings
will take place in the City of Pomena City Councl! Charnkers located at 505 S. Garey Avenue, Pomona, California. This first

meating is scheduled for October 29, at 7pm and the second meeting is scheduled for November 12, 2012 at 7pm. Officials
will discuss the natural hazards Pomona must prepare for and then gather !deas from the audience on how to reduce those

harzards,
If you have any questions please call the Human Resources Department at (§09) 620-3741 or e-mail John Schmidt at
ishn_schmidt@ci.pomona.ca.us .

Thank you.
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Schmidt, John

From: City of Pomona Emergency Management [city-of-pomona-emergency-management@emails. nixle.com]
Sent:  Monday, October 22, 2012 11:26 AM

To: Schmidt, John

Subject: Community Message: Your input is needed

' 909-620-2741 appears to be a phone that can not receive text messages. Please check this
is a valid cell phone number. If 909-620-2741 is not your mobile phone, please login to
update your settings.

Message sent via Nixle | Go to nixle.com | Unsubscribe

Mondzy October 22, 2012, 11:25 AM

City of Pomona Emergency Management

Community: Your input is needed
Hi John Schmidt,

You input is very much needed!

As part of the Emergency Planning Process for the City of Pomona, every 5
years the City must update the Natural Hazard Mitigation Plan. An important
part of the updating process is public review and comments on the updated plan
would include suggestions how the City can reduce the effects of natural
disasters that might occur in Pomona

Two public meetings have been scheduled for the public's comment and
participation in the updating process. Both meetings will take place in the City of
Pomona City Council Chambers located at 505 S. Garey Avenue, Pomona,
California. This first meeting is scheduled for October 29, at 7pm and the
second meeting is scheduled for November 12, 2012 at 7pm.Officials will
discuss the natural hazards Pomona must prepare for and then gather ideas
from the audience on how to reduce those hazards.

If you have any questions please call the Human Resources Department at
(909) 620-3741 or e-mail John Schmidt at john_schmidt@ci.pomona.ca.us.

For full details, view this message on the web.




EMERGENCY PREPAREDNESS WORKSHOP
SEPTEMBER 13,2012 . 6:00-—-8:00P.M.

DRAFT AGENDA

Greetings/Introductions Erica Ambriz, District Director for Assemblymember Norma Torres
Welcome Assemblymember Norma Torres
Remarks by Co-Hosts Pomona Vice Mayor Freddie Rodriguez

Ontario Council Member Debra Dorst-Porada
Pomona Council Member Paula Lantz
Montclair Council Member Bill Ruh

SPEAKERS & PRESENTATIONS

Earthquake Preparedness
o Mark Benthien, Education and Outreach for the Southern California Earthquake Center

How cities plan to reduce hazards to natural disasters through planning!
o John Schmidt, City of Pomona

Grease Fires o Smoke Alarms ® Home Escape Routes  Ready, Set, Go
o Bill Peters, Public information Officer for Cal Fire of San Bernardino

Transfer the Risk
o Nona Tirre, State Farm Insurance

Donna Lee, Central Region Manager for Southern California Edison Public Affairs
Robert J. Cruz, Public Affairs Manager for The Gas Company

How to properly use a Fire Extinguisher: Live Demonstration
o Captain Larry Jordan, LACFD Fire Station 182

ClosingRemarks Assemblymember Norma Torres




Assemblymember Norma J. Torres invites you fo an

4 e pemEe A ES )
SEPTENMEBER 1 Assemblymember Norma J. Torres
6-8p.m along with The California Earthquake
P Association, Pomona Vice Mayor Freddie

_ : . Rodriguez, Pomona Council Member Paula Lantz,
Pomona First Ba ptist Church Moentclair Council Member Bilf Ruh, and Ontario

586 N. Main Street Council Member Debra Dorst-Porada invite you
Pomona to an Emergency Preparedness Workshop.

First 75 guests will receive a FREE first aid kit.

FOR MORE INFORMATION AND 10 REVS, PLEASE 2t 909-902-9606 » wm: www.asmdc.org/torres




THECITY OF

POMONA

Human Resources Department

You input is very much needed!

As part of the Emergency Planning Process for the City of Pomona, every 5 years the
City must update the Natural Hazard Mitigation Plan. An important part of the updating
process is public review and comments on the updated plan would include suggestions
how the City can reduce the effects of natural disasters that might occur in Pomona

Two public meetings have been scheduled for the public’s comment and participation in
the updating process. Both meetings will take place in the City of Pomona City Council
Chambers located at 505 S. Garey Avenue, Pomona, California. This first meeting is
scheduled for October 29, at 7pm and the second meeting is scheduled for November 12,
2012 at 7pm.Officials will discuss the natural hazards Pomona must prepare for and then
gather ideas from the audience on how to reduce those hazards.

If you have any questions please call the Human Resources Department at (909) 620-3741 or
e-mail John Schmidt at john schmidt(@ci.pomona.ca.us.

City Hall, 505 S. Garey Ave., Box 660, Pomona, CA 91769 (909) 620-2291 Fax (909) 620-2295




