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DEFINITIONS AND ACRONYMS

100-Year Floodd The term fiL0O0-year floodocan be
misleading. The 100-year flood does not necessarily occur
once every 100 years. Rather, it is the flood that has a 1
percent chance of being equaled or exceeded in any given
year. Thus, the 100-year flood could occur more than once
in a relatively short period of time. The Federal Emergency
Management Agency (FEMA) defines it as the 1 percent
annual chance flood, which is now the standard definition
used by most federal and state agencies and by the National
Flood Insurance Program (NFIP).

Acre-Footd An acre-foot is the amount of water it takes to
cover 1 acre to a depth of 1 foot. This measure is used to
describe the quantity of storage in a water reservoir. An
acre-foot is a unit of volume. One acre foot equals 7,758
barrels; 325,829 gallons; or 43,560 cubic feet. An average
household of four will use approximately 1 acre-foot of water
per year.

Anthraxd A disease caused by the bacteria Bacillus
anthracis. Most forms of the disease are lethal, and it affects
both humans and other animals. There are effective
vaccines against anthrax, and some forms of the disease
respond well to antibiotic treatment.

Assetd An asset is any man-made or natural feature that
has value, including, but not limited to, people; buildings;
infrastructure, such as bridges, roads, sewers, and water
systems; lifelines, such as electricity and communication
resources; and environmental, cultural, or recreational
features such as parks, wetlands, and landmarks.

Base Floodd The flood having a 1% chance of being
equaled or exceeded in any given year, also known as the
fiL00-yeardor fil% chanceoflood. The base flood is a
statistical concept used to ensure that all properties subject
to the National Flood Insurance Program (NFIP) are
protected to the same degree against flooding.

Basind A basin is the area within which all surface waterd
whether from rainfall, snowmelt, springs, or other sourcesd
flows to a single water body or watercourse. The boundary
of a river basin is defined by natural topography, such as
hills, mountains, and ridges. Basins are also referred to as
fivatershedsoand fdrainage basins.o

Benefit/Cost Analysisd A benefit/cost analysis is a
systematic, quantitative method of comparing projected
benefits to projected costs of a project or policy. It is used as
a measure of cost effectiveness.

Benefitd A benefit is a net project outcome and is usually
defined in monetary terms. Benefits may include direct and
indirect effects. For the purposes of benefit-cost analysis of
proposed mitigation measures, benefits are limited to
specific, measurable, risk reduction factors, including
reduction in expected property losses (buildings, contents,
and functions) and protection of human life.

BRICH Building Resilient Infrastructure and Communities (a
FEMA grant program)

CALFIRE® California Department of Forestry and Fire
Protection

Cal OES@ California Office of Emergency Services

Capability Assessmentd A capability assessment provides
a description and analysis of a community& current capacity
to address threats associated with hazards. The assessment
includes two components: an inventory of an agency®
mission, programs, and policies, and an analysis of its
capacity to carry them out. A capability assessment is an
integral part of the planning process in which a community®
actions to reduce losses are identified, reviewed, and
analyzed, and the framework for implementation is identified.

CBCad California Building Code
CCRd California Code of Regulations

CDBG-DR& Community Development Block Grant Disaster
Recovery grants

CEQAQ4 California Environmental Quality Act

Certified Unified Program Agencyd An agency (such as
the City of Roseville) certified to act as a licensing agency for
six hazardous materials-related programs. The Certified
Unified Program Agency enables the City of Roseville to
implement its own hazardous materials emergency response
program. Mutual aid agreements are also in place for
incident response. Each business that deals with hazardous
materials generally must submit a Unified Program
Consolidated Form with facility information to the Roseville
Fire Department.

CFR0 Code of Federal Regulations
CIPd Capital Improvements Plan

Civil Disorderd Civil disorder results from incidents
intended to disrupt a community to the degree that law
enforcement intervention is required to maintain public
safety. Civil disorder is generally associated with
controversial political, judicial, or economic issues and
events and may occur at any time, although statistics
indicate that civil disorder is more frequent during the
summer months. Although the City of Roseville does not
have a history of civil disorder or rioting, large public
gatherings, often associated with concerts or sports events,
have overburdened local law enforcement and fire protection
resources in the past. The effects of civil disorder and riots
vary and depend on the type of event and its severity, scope,
and duration. Essential services (such as electricity, water,
public transportation, and communications) may be
disrupted, and property damage, injuries, and loss of life
may occur.

Communicable Diseased For the purposes of this Plan,
communicable diseases include severe acute respiratory
syndrome (SARS), flu, smallpox, and diseases carried by
insects. Diseases carried by insects include plague (fleas),
encephalitis, malaria, West Nile virus (mosquitoes), and
Lyme disease (ticks).

Xiv
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Definitions and Acronyms

Community Rating System (CRS)d The CRS is a
voluntary program under the NFIP that rewards participating
communities (provides incentives) for exceeding the
minimum requirements of the NFIP and completing activities
that reduce flood hazard risk by providing flood insurance
premium discounts.

CPTEDGS Crime Prevention Through Environmental Design

Critical Facilityd A critical facility is vital to the City& ability
to provide essential services and protect life and property.
Loss of a critical facility would result in a severe economic or
catastrophic impact.

CRS& Community Rating System

Dam Failured An uncontrolled release of impounded water
due to structural deficiencies in dam.

Debris Flowd Dense mixtures of water-saturated debris that
move down-valley, looking and behaving much like flowing
concrete. They form when loose masses of unconsolidated
material are saturated, become unstable, and move down
slope. The source of water varies but includes rainfall,
melting snow or ice, and glacial outburst floods.

Depth of Flooding® The depth of flooding is difference
between regulatory flood elevation and the elevation of the
lowest grade adjacent to a structure.

DFIRMd Digital Flood Insurance Rate Map
DHSG& Department of Homeland Security

Disaster Mitigation Act of 2000 (DMA); The DMA is Public
Law 106-390 and is the latest federal legislation enacted to
encourage and promote proactive, pre-disaster planning as
a condition of receiving financial assistance under the Robert
T. Stafford Act. The DMA emphasizes planning for disasters
before they occur.

DMAGJ Disaster Mitigation Act

Drainage Basind A basin is the area within which all
surface water (whether from rainfall, snowmelt, springs, or
other sources) flows to a single water body or watercourse.
The boundary of a river basin is defined by natural
topography, such as hills, mountains, and ridges. Drainage
basins are also referred to as fivatershedsoand fbasins.o
The City of Roseville is located within portions of two major
drainage basins: the Pleasant Grove Creek Basin and the
Dry Creek Basin. Pleasant Grove Creek and its tributaries
drain most of the western and central areas of the City, and
the Dry Creek Basin and its tributaries drain the remainder of
the City. The Dry Creek system has year-round flows in its
major watercourses, and the Pleasant Grove Creek system
is intermittent, with only seasonal flows. As a result, portions
of the City lie within a flood hazard area. However, since
1950, there have been no reports of structural flood damage
along Pleasant Grove Creek and there are presently no
structures subject to flooding within the Pleasant Grove
Creek Basin.

Droughtd The cumulative impacts of several dry years on
water users. It can include deficiencies in surface and
subsurface water supplies and generally impacts health,
wellbeing, and quality of life.

Durationd For the purposes of this Plan, duration is defined
as the length of time that a hazard occurs. For example, the
duration of a tornado can be minutes, but release of a
chemical warfare agent such as mustard gas can persist for
hours or weeks if not remediated.

DWRd Department of Water Resources

Earthquaked An earthquake is defined as a sudden slip on
a fault, volcanic or magmatic activity, and sudden stress
changes in the earth that result in ground shaking and
radiated seismic energy. Earthquakes can last from a few
seconds to over 5 minutes and have been known to occur as
a series of tremors over a period of several days. The actual
movement of the ground in an earthquake is seldom the
direct cause of injury or death. Casualties may result from
falling objects and debris as shocks shake, damage, or
demolish buildings and other structures.

Earthquaked The shaking of the ground caused by an
abrupt shift of rock along a fracture in the earth or a contact
zone between tectonic plates. Earthquakes are typically
measured in both magnitude and intensity.

Emergency Action Pland A formal document that identifies
potential emergency conditions at a dam and specifies
actions to be followed to minimize property damage and loss
of life. The plan specifies actions the dam owner should take
to alleviate problems at a dam. It contains procedures and
information to assist the dam owner in issuing early warning
and natification messages to responsible downstream
emergency management authorities of the emergency
situation. It also contains inundation maps to show
emergency management authorities the critical areas for
action in case of an emergency. (FEMA 2013)

EOPd Emergency Operations Plan
EPAG U.S. Environmental Protection Agency

Epidemicd The spread of an infectious disease beyond a
local population, reaching people in a wider geographical
area. Several factors determine whether an outbreak will
become an epidemic: the ease with which the disease
spreads from vectors, such as animals, to people and the
ease with which it spreads from person to person.

ESAQ Endangered Species Act
EUDOS Environmental Utilities Department

Exposured Exposure is defined as the number and dollar
value of assets considered to be at risk during the
occurrence of a specific hazard.

Extentd The extent is the range of anticipated intensities of
the identified hazards. Extent is most commonly expressed
using various scientific scales.

FEMAG® Federal Emergency Management Agency

Fire Behaviord Fire behavior refers to the physical
characteristics of a fire and is a function of the interaction
between the fuel characteristics (such as type of vegetation
and structures that could burn), topography, and weather.
Variables that affect fire behavior include the rate of spread,
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intensity, fuel consumption, and fire type (such as
underbrush versus crown fire).

Fire Frequencyd Fire frequency is the broad measure of
the rate of fire occurrence in a particular area. An estimate of
the areas most likely to burn is based on past fire history or
fire rotation in the area, fuel conditions, weather, ignition
sources (such as human or lightning), fire suppression
response, and other factors.

FIRMd Flood Insurance Rate Map

Flash Floodd A flash flood occurs with little or no warning
when water levels rise at an extremely fast rate

Flood Insurance Rate Map (FIRM)d FIRMs are the official
maps on which the Federal Emergency Management
Agency (FEMA) has delineated the Special Flood Hazard
Area (SFHA).

Flood Insurance Studyd A report published by the Federal
Insurance and Mitigation Administration for a community in
conjunction with the community& Flood Insurance rate Map.
The study contains such background data as the base flood
discharges and water surface elevations that were used to
prepare the FIRM. In most cases, a community FIRM with
detailed mapping will have a corresponding flood insurance
study.

Floodplaind Any land area susceptible to being inundated
by flood waters from any source. A flood insurance rate map
identifies most, but not necessarily all, of a community&®
floodplain as the Special Flood Hazard Area (SFHA).

Floodway Fringed Floodway fringe areas are located in the
floodplain but outside of the floodway. Some development is
generally allowed in these areas, with a variety of
restrictions. On maps that have identified and delineated a
floodway, this would be the area beyond the floodway
boundary that can be subject to different regulations.

Floodwayd Floodways are areas within a floodplain that are
reserved for the purpose of conveying flood discharge
without increasing the base flood elevation more than 1 foot.
Generally speaking, no development is allowed in floodways,
as any structures located there would block the flow of
floodwaters.

FMA®& Flood Mitigation Assistance (a FEMA grant program)

Freeboardd Freeboard is the margin of safety added to the
base flood elevation.

Frequencyd For the purposes of this Plan, frequency refers
to how often a hazard of specific magnitude, duration, and/or
extent is expected to occur on average. Statistically, a
hazard with a 100-year frequency is expected to occur about
once every 100 years on average and has a 1 percent
chance of occurring any given year. Frequency reliability
varies depending on the type of hazard considered.

General Pland California state law requires that every
county and city prepare and adopt a comprehensive long-
range plan to serve as a guide for community development.
The plan must consist of an integrated and internally
consistent set of goals, policies, and implementation
measures. In addition, the plan must focus on issues of the

greatest concern to the community and be written in a clear
and concise manner. City actions, such as those relating to
land-use allocation, annexations, zoning, subdivision and
design review, redevelopment, and capital improvements,
must be consistent with such a plan. The City of Roseville&
general plan serves these purposes. As the principal
planning document that directs the City& growth and land
use, the general plan is an integral part of the Roseville
hazard mitigation plan. A technical update to Roseville®
general plan was completed in January 2003.

Geographic Information System (GIS)d GIS is a computer
software application that relates data regarding physical and
other features on the earth to a database for mapping and
analysis.

GIS6 Geographic Information System

Goald A goal is a general guideline that explains what is to
be achieved. Goals are usually broad-based, long-term,
policy-type statements and represent global visions. Goals
help define the benefits that a plan is trying to achieve. The
success of the Roseville hazard mitigation plan, once
implemented, should be measured by the degree to which its
goals have been met (that is, by the actual benefits in terms
of actual hazard mitigation).

H1N1 fiSwine Fludd A subtype of the Influenza A virus that
has mutated into various strains including the Spanish Flu
strain, mild human flu strains, endemic pig strains, and
various strains found in birds.

H5N1/H7N9 fiBird Fluod A subtype of the Influenza A virus
that causes the flu commonly known as favian influenzador
fbird flu.

Hazardd A hazard is a source of potential danger or
adverse condition that could harm people and/or cause
property damage. Natural hazards include floods, winds, and
earthquakes. Human-caused hazards include acts of
terrorism and hazardous material spills.

Hazardous Material Incidentd This type of incident
involves the accidental or intentional release of hazardous
materials to the environment. Such incidents typically occur
as fixed facility incidents or transportation incidents. It is
possible to identify and prepare for a fixed facility incident
because federal and state laws require facilities to notify
state and local authorities about hazardous materials used
or produced at the facility. Transportation incidents are more
difficult to prepare for because there is little (if any) notice
about the materials involved. Except for severe weather and
flooding, hazardous materials incidents are the most likely
hazards to affect the City of Roseville.

Hazardous Materiald A substance or combination of
substances that, because of quantity, concentration,
physical, chemical, or infectious characteristics, may cause
or contribute to an increase in mortality or an increase in
serious irreversible or incapacitating reversible illness, or
pose a present or potential hazard to human life, property, or
the environment. Hazardous waste is included in the City&
working definition.

XVi
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Hazards U.S. Hazard (Hazus) Loss Estimation

Programd Hazus is a GIS-based program used to support
the development of risk assessments as required under the
DMA. The Hazus software program assesses risk in a
guantitative manner to estimate damages and losses
associated with natural hazards. Hazus is FEMA& nationally
applicable, standardized methodology and software program
and contains modules for estimating potential losses from
earthquakes, floods, and wind hazards. Hazus has also
been used to assess vulnerability (exposure) for other
hazards facing Roseville.

Hazusd Hazards, United States-Multi Hazard

High Hazard Damd Dams where failure or improper
operation will probably cause loss of human life. (FEMA
2013)

HMGPG& Hazard Mitigation Grant Program (a FEMA funding
program)

Hydraulicsd Hydraulics is the branch of science or
engineering that addresses fluids (especially water) in
motion in rivers or canals, works and machinery for
conducting or raising water, the use of water as a prime
mover, and other fluid-related areas.

Hydrological Droughtd Deficiencies in surface and
subsurface water supplies.

Hydrologyd Hydrology is the analysis of waters of the earth.

For example, a flood discharge estimate is developed by
conducting a hydrologic study.

IBCO International Building Code

Influenzad A viral infection that attacks the respiratory
system; commonly called flu.

Intensityd For the purposes of this Plan, intensity refers to
the measure of the effects of a hazard.

Inventoryd The assets identified in a study region comprise
an inventory. Inventories include assets that could be lost

when a disaster occurs and community resources are at risk.

Assets include people, buildings, transportation, and other
valued community resources.

Landslided The movement of masses of loosened rock and
soil down a hillside or slope. Slope failures occur when the
strength of the soils forming the slope is exceeded by the
pressure, such as weight or saturation, acting upon them.

Liquefactiond A condition in which water-saturated sands,
silts or gravelly soils are shaken so violently that the
individual grains lose contact with one another and ffloato
freely in the water, turning the ground into a pudding-like
liquid.

Local Governmentd Any county, municipality, city, town,
township, public authority, school district, special district,
intrastate district, council of governments (regardless of
whether the council of governments is incorporated as a
nonprofit corporation under State law), regional or interstate
government entity, or agency or instrumentality of a local
government; any Indian tribe or authorized tribal
organization, or Alaska Native village or organization; and

any rural community, unincorporated town or village, or other
public entity.

Magnituded Magnitude is the measure of the strength of an
earthquake and is typically measured by the Richter scale.
As an estimate of energy, each whole number step in the
magnitude scale corresponds to the release of about 31
times more energy than the amount associated with the
preceding whole number value.

MCI& Multi-Casualty Incident

Mitigation Actionsd Mitigation actions are specific actions
to achieve goals and objectives that minimize the effects
from a disaster and reduce the loss of life and property.

Mitigationd A preventive action that can be taken in
advance of an event that will reduce or eliminate the risk to
life or property.

NEHRPG& National Earthquake Hazards Reduction Program
NFIP3 National Flood Insurance Program

NIMSd& National Incident Management System

NOAAG®S National Oceanic and Atmospheric Administration

Nolte Future Floodplaind The Nolte Future Floodplain is
the portion of the regulatory floodplain based on the
Roseville City of Roseville Floodplain Analysis published by
Nolte and Associates in August 1986. This analysis used
hydrologic parameters that better represented the observed
flooding scenarios that caused flooding in Roseville. The
study also used hydrologic parameters based on projected
growth for the region assuming total development of the
watershed instead of existing conditions used by FEMA. This
approach generated a floodplain area greater than that
reflected of on the FIRM for portions of Roseville. Although
this study was never formally adopted, it is used by the City
as the best available information for regulatory and land- use
programs such as the specific plan program and
improvement standards.

Objectived For the purposes of this Plan, an objective is
defined as a short-term aim that, when combined with other
objectives, forms a strategy or course of action to meet a
goal. Unlike goals, objectives are specific and measurable.

OSPOMP& Open Space Preserve Overarching
Management Plan

Pandemicd A worldwide epidemic.
PCFCDo Placer County Flood Control District
PCWAJ Placer County Water Agency

Peak Ground Accelerationd Peak Ground Acceleration
(PGA) is a measure of the highest amplitude of ground
shaking that accompanies an earthquake, based on a
percentage of the force of gravity.

PGAd Peak Ground Acceleration

Preparednessd Preparedness refers to actions that
strengthen the capability of government, citizens, and
communities to respond to disasters.

Presidential Disaster Declarationd These declarations are
typically made for events that cause more damage than
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state and local governments and resources can handle
without federal government assistance. Generally, no
specific dollar loss threshold has been established for such
declarations. A Presidential Disaster Declaration puts into
motion long-term federal recovery programs, some of which
are matched by state programs, designed to help disaster
victims, businesses, and public entities.

Probability of Occurrenced A statistical measure or
estimate of the likelihood that a hazard will occur. This
probability is generally based on past hazard events in the
area and a forecast of events that could occur in the future.
A probability factor based on yearly values of occurrence is
used to estimate probability of occurrence.

RCONAOJ Roseville Coalition of Neighborhoods Association

Regulatory Floodplaind This term refers to an area
regulated by the City of Roseville as floodplain through its
land-use regulations and improvement standards. It includes
areas identified by FEMA and published on FIRMs and
additional areas identified by Roseville as being susceptible
to flooding. These areas are delineated based on detailed
hydrologic and hydraulic floodplain modeling that meets or
exceeds FEMA criteria for mapping and modeling
floodplains. The flood event used to delineate these
boundaries is referred to as fthe regulatory floodoin this Plan
to differentiate it from the fbase floodoused by FEMA. The
City of Roseville designates the 100-year floodplain area on
its land-use map in accordance with best available floodplain
information as determined by the Public Works Director. In
many portions of the City, the Nolte Future Floodplain (May
1987) has been used to designate floodplain boundaries.
When Nolte Future Floodplain information does not exist or
does not represent the best available information, new
floodplain information is generated by the project proponent.
New floodplain information is generally developed (1)
consistent with build-out development assumptions used by
the Nolte Future Floodplain analysis, and (2) in compliance
with the most recent Placer County floodplain manual.
Floodplain boundaries can normally be terminated where the
100-year floodplain narrows to a width of 200 feet or less
and where the associated drainage area is less than 300
acres. Precise termination of boundaries must be approved
by the Public Works Director.

Repetitive Loss Propertyd NFIP-insured properties that
have experienced multiple qualifying flood losses.

REUG Roseville Electric Utility

Risk Assessmentd Risk assessment is the process of
measuring potential loss of life, personal injury, economic
injury, and property damage resulting from hazards. This
process assesses the vulnerability of people, buildings, and
infrastructure to hazards and focuses on (1) hazard
identification; (2) impacts of hazards on physical, social, and
economic assets; (3) vulnerability identification; and (4)
estimates of the cost of damage or costs that could be
avoided through mitigation.

Risk Rankingd A ranking of hazards based on the
probability that the hazard will occur, and the impact the

hazard will have on the people, property, and economy of
the community.

Riskd Risk is the estimated impact that a hazard would
have on people, services, facilities, and structures in a
community. Risk measures the likelihood of a hazard
occurring and resulting in an adverse condition that causes
injury or damage. Risk is often expressed in relative terms
such as a high, moderate, or low likelihood of sustaining
damage above a particular threshold due to occurrence of a
specific type of hazard. Risk also can be expressed in terms
of potential monetary losses associated with the intensity of
the hazard.

Riverined Of or produced by a river. Riverine floodplains
have readily identifiable channels. Floodway maps can only
be prepared for riverine floodplains.

RMCd& Roseville Municipal Code

Robert T. Stafford Actd The Robert T. Stafford Disaster
Relief and Emergency Assistance Act, Public Law 100-107,
was signed into law on November 23, 1988. This law
amended the Disaster Relief Act of 1974, Public Law 93-
288. The Stafford Act is the statutory authority for most
federal disaster response activities, especially as they
pertain to FEMA and its programs.

SARSJH Severe acute respiratory syndrome
SEMSd Standardized Emergency Management System

Severe Acute Respiratory Syndrome (SARS)-8 An
infectious respiratory iliness characterized by fever, dry
cough, and breathing difficulties, often accompanied by
headache and body aches; believed to be caused by a
coronavirus.

SFHAO® Special Flood Hazard Area

Significant Hazard Dam& Dams where failure or improper
operation will result in no probable loss of human life but can
cause economic loss, environmental damage or disruption of
lifeline facilities, or can impact other concerns. Significant
hazard dams are often located in rural or agricultural areas
but could be located in areas with population and significant
infrastructure. (FEMA 2013)

SJWDJ San Juan Water District

Smallpoxd An infection caused by the variola virus, a
member of the poxvirus family. Throughout history, smallpox
has been responsible for epidemics that resulted in large
numbers of deaths. The last outbreak was in 1977. The
disease was declared eradicated in 1980.

Special Flood Hazard Aread The base floodplain
delineated on a Flood Insurance Rate Map. The SFHA is
mapped as a Zone A in riverine situations and zone V in
coastal situations. The SFHA may or may not encompass all
of a community®& flood problems

Stakeholderd Business leaders, civic groups, academia,
non-profit organizations, major employers, managers of
critical facilities, farmers, developers, special purpose
districts, and others whose actions could impact hazard
mitigation.

XViii
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Definitions and Acronyms

Steering Committeed The Steering Committee is the
Roseville City Council-approved group that oversaw all
phases of the hazard mitigation plan& development. The
members of this committee included key city personnel,
citizens, and other stakeholders from within the planning
area.

STEMIO ST-elevation myocardial infarction

Stream Bank Erosiond Stream bank erosion is common
along rivers, streams and drains where banks have been
eroded, sloughed or undercut. However, it is important to
remember that a stream is a dynamic and constantly
changing system. It is natural for a stream to want to
meander, so not all eroding banks are fbadoand in need of
repair. Generally, stream bank erosion becomes a problem
where development has limited the meandering nature of
streams, where streams have been channelized, or where
stream bank structures (like bridges, culverts, etc.) are
located in places where they can actually cause damage to
downstream areas. Stabilizing these areas can help protect
watercourses from continued sedimentation, damage to
adjacent land uses, control unwanted meander, and
improvement of habitat for fish and wildlife.

Subduction Zone Earthquaked This type of quake occurs
along two converging plates, attached to one another along
their interface. When the interface between these two plates
slips, a sudden, dramatic release of energy results,
propagated along the entire fault line.

Technological Hazardsd Hazards from accidents
associated with human activities such as the manufacture,
transportation, storage and use of hazardous materials.

Terrorismd A violent act or an act dangerous to human life,
in violation of the criminal laws of the United States or of any
state, to intimidate or coerce a government, the civilian
population, or any segment thereof, in furtherance of political
or social goals. Acts of terrorism are intentional, criminal,
and malicious and can be foreign or domestic, depending on
the origin, base, and objectives of the terrorist or
organization. Acts of terrorism can involve the use of
weapons of mass destruction, arson, and incendiary,
explosive, and armed attacks; industrial sabotage and
intentional hazardous materials releases; agro-terrorism; and
cyber-terrorism.

UBCd Uniform Building Code

ULOPS Urban Level of Flood Protection
USBRd U.S. Bureau of Reclamation
USGSd United States Geological Survey

Vectord An organism (such as an insect or rodent) that
transmits pathogens that cause disease

Vector-Borne llinessd Diseases transmitted to people from
insects and other animals. These include, but are not limited
to, Hanta Virus, Plague, Tularemia, Lyme Disease, West
Nile Virus and the Zika Virus.

VHF3 Viral Hemorrhagic Fevers

Viral Hemorrhagic Fever (VHF)-0 A group of ilinesses
caused by a viral infection (usually restricted to a specific
geographic area) resulting in fever and gastrointestinal
symptoms followed by capillary hemorrhage. These include,
but are not limited to, Ebola, Dengue Fever and Yellow
Fever.

Vulnerabilityd Vulnerability describes how exposed or
susceptible an asset is to damage. Vulnerability depends on
an asset& construction, contents, and the economic value of
its functions. Like indirect damages, the vulnerability of one
element of the community is often related to the vulnerability
of another. For example, many businesses depend on
uninterrupted electrical power. Flooding of an electric
substation would affect not only the substation itself but
businesses as well. Often, indirect effects can be much more
widespread and damaging than direct effects.

Water Supply Strategyd A water supply strategy is a
comprehensive approach to ensure water reliability for
Roseville® customers. The City has a diverse set of water
supply options, including surface water contracts, recycled
water, and groundwater wells to ensure that even after a
period of dry years, a combination of available water
supplies and water conservation measures will ensure that
the community has adequate water. The City has contracts
for surface water with three agencies

Watershedd A watershed is an area that drains
downgradient from areas of higher land to areas of lower
land to the lowest point, a common drainage basin.

Weapon of Mass Destruction (WMD)d WMDs include
chemical, biological, radiological, nuclear, and explosive
weapons associated with terrorism.

West Nile Virusd West Nile virus is a recent natural hazard
affecting California. Mosquitoes transmit this potentially
deadly disease to livestock and humans alike. West Nile
virus first struck the northern hemisphere in Queens, New
York, in 1999 and killed four people. In 2003, all 50 states
warned of an outbreak from any of the 30 mosquito species
known to carry it. From 62 severe cases in 1999, confirmed
human cases of the virus spread to 39 states in 2002 and
killed 284 people. Less than 1 percent of those infected
develop severe illness. People over 50 years of age appear
to be at high risk for the severe aspects of the disease.

Wildfired A fire that causes uncontrolled destruction of
forests, brush, field crops, grasslands, and real and personal
property in non-urban areas.

Wildland-Urban Interface Aread An area susceptible to

wildfires where wildland vegetation and urban or suburban
development occur together. Examples include dispersed

rural housing in forested areas.

WMDdJ Weapon of Mass Destruction
WNV@ West Nile Virus

Zoning Ordinanced The zoning ordinance designates
allowable land use and intensities for a local jurisdiction.
Zoning ordinances consist of two components: a zoning text
and a zoning map.
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vulnerability to hazard events. The Steering Committee useatisihassessment to gauge the potential impacts of
hazardsdentified asthazards of concedrfor this plan For this plan, risk assessment models for hazafrds
concernwerebased orturrentdata and technologies. The assessment of each hazard of coctetas

discussion of the following:

Hazard identification and profile
 Theexposure opopulation, property, and the environmemof hazards

f  The estimated cost of potential damage, where applicable

Based on the risk assessmeraturalhazards were rankdor the risk they pose to the ovenalihnning areaas
shown inFigureES-1.

High Risk Earthquake Severe Weather
48 48
M_edium Flood Dam Failure Wildfire
Risk 12 18 20
o Low Risk Drought
w
Values shown are risk ratings. Larger circles indicate higher rating.

Figure ES-1. Hazard Risk Rating

Additional hazards, identified d@kazards of interestare identified and briefly described in this plan, but full
risk assessments were not conducted for these haRaslsvas not ranked fdheidentified hazards of interest.

MITIGATION GUIDING PRINCIPLE, GOALS, AND OBJECTIVES

Guiding Principle
The following guiding principle was identified for this hazard mitigation plan:

Through community partnerships, establish a plan to reduce vulnerability to hazards in order to protect
the health, safety, welfare, and economy of the foityall Roseville residentfusinesses, and visitors

Goals
The Steering Committee established the following goals foPkaeupdate:
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Executive Summary

1 G-1: Protect lives and reduce injury.

1 G-2: Promote hazard mitigation as an integrated policy.

1 G-3: Protect the continuity of locgbvernment to ensure no significant disruption of services during or
due to a disaster.

1 G-4: Maintain a safe community using emergency management principles through collaboration and
outreach.

1 G-5: Minimize or reduce damage to property, including critiaallities.

1 G-6: Develop and implement mitigation strategies that optifuiding in an efficient and cosfffective
way to maintain a fiscally sound city.

1 G-7: Monitor and support the natural environnisrtapacity to deal with the impacts of naturaladndg,
taking into account the potential impacts of global climate change.

1 G-8: Strengthen inclusiveness, equality, and justice efforts for all in partnership by building a resilient
community.

Objectives

Plan objectives were developed via a facilitated@se that focused on finding objectives that meet multiple
goals.During this exercise, Steering Committee members were requested to review the 2011 objectives in
addition to newly proposed objectiv8he selectedbjectives are listed iMableES-1.

o1

02
03

05

06

o7

08

09

Oo10

Oo11

Table ES-1. Objectives for 2023 Multi-Hazard Mitigation Plan

Goals for
which it
can be
applied

Consider the impacts of hazards on future land uses in the City of Roseville by coordinating ' 1, 2, 5, 7
mechanisms such as the General Plan argtlaade development.

Protect and sustain reliable local emergency operations and communication facilities during 1, 3, 4
Develop new or enhance existing early veapunge systems and plans. 1,3,4,5

Seek to enhance emergency response capabilities through improvements to infrastructure a 1, 4, 5
Enhance the understandingpykatnt and futdrazards that impact the City of Roseville and the 1, 3, 4, 5, "
pose.

Seek mitigation projects that provide the highest degree of hazard protection at the least cos 1, 5, 6
Seek to update information on natural, environmentapaaddad hazards, vulnerabilities, and 1, 2, 3, 4, ¢
mitigation measures by coordinating planning efforts and creating partnerships with ippstgri 7
county, state, and federal agencies.

Seek to implement codmdards, and policies that will protect life and property, including natt 1, 2, 3, 5, ¢
from the impacts of hazards within the City of Roseville.

Educate the@hole community preparedness for and mitigation of potential imparcts ohtheCity 1, 2, 4
Roseuville.

Support efforts &rofit purchase, or relocate structures in high hazard areas, including those k 3, 5, 6
repetitively damaged.

Increase the resilience of thé Cifiglines. 1,2,3,4,5,6
7,8

Objective Statement
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MITIGATION ACTION PLAN

Mitigation actions presented in this plan are designed to reduce or eliminate losses resulting from hazard events.
The development process resulted in the identificatignurhber)mitigation actionsEach action was given a

priority rating for implement#on and a separate priority rating for seeking grant funding. Tab@dt@marizes

the number of actions with each combination of implementation and grant funding priSetiesalof these

actions are within the current capabilities of @iy of Roeville, resultingin a high priority for implementation

over the next five year3.able ES3 lists the mitigation actions with high implementation priority and no need for
grant funding.

Table ES-2. Number of Recommended Mitigation Actions by Priority

High Grant Funding Prioritf Medium Grant Funding

High Implementation Priority laction Oactions 3l actions
Medium Implementation Prio 8actions 8actions 21actions

Table ES-3. High Implementation Priority Mitigation Actions with No Need for Grant Funding

Action
#

D3  Continue to implement the Environmental Utility Dfepectrokeat water program and seek al Environmental Utili
opportunities to expand its coverage, currently focusing on urban growth areas. The Cit Department
water through a system of purple pipes completely separate from potable (drinking wate
pumps theecycled water to customers such as streetscapes, golf courses and parks, wk
turf and shrubs. Using recycled water for uses such as landscape irrigation reduces der
potable water system, creating a more reliable watetisegpigréoCity. Recycled water is n
subject to the effects of drought.

D4  Promote active water conservation techniques and strategies to private property owner: Environmental Utili

Action Description Lead Agency

Rosevillsponsored outreach projects sucimtsipnedia and the@website. Department

DF1 Create a dam failure element for thee@igygency response plan that includes a phased w Roseville Police an
protocol in response to the findings of the Folsom Dam Containmerad3iadrisk As Fire

EQ2 Incorporate earthquake mitigation measures for private property intspoistimgdditytreach Development
programs such as printed media and &heéligite. Services Departme

F1  The City shaésignate all areas identified as tyediOfloodplain. The boundaries of #heat0C Development
floodplain shall be as specified in the floodplain designations section of this com@onent Services Departme
General Plan. Floodplain areas shall be preserved amspeaipeth space and conservatior
element. Such preservation may include required dedication to the City. If needed&, mod
ordinances to include floodplain use regulations consistent with the goals, policies, and
measures ofdlsafety, land use, open space and conservation, and parks and recreation
the Cit§ General Plan.

F2  Refer any development proposal that has a direct or indirect impact on flood protection Development
forcomment. In addition, forward such proposals to other agencies as applicable, includ Services Departme
Corps of Engineers, California Central Valley Flood Protection Board, FEMA, California
Fish and Wildlife, Placer County Resource CanBastradtpand Placer County Flood Contrc
District. Consider the comments of the agencies during the development review proces

F3 Continue City participation in the National Flood Insurance Programnandith&ating Syste Public Works
(CRS). Seek CRS classification improvements within capabilities of City programs, inclt Department
and administration of FElgBxoved ordinances and flood insurance rate maps (FIRM).

F4  Maintain Rosded@ compliance and good standing under the National Flood Insurance prc Public Works
Department
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Executive Summary

Action
#

F5  Continue the @tputreach program to ffwode property owners and the citizens of Rosevi Public Works
make them aware of the flood threavahes$t to deal with them. This includesgefufiessage Department
in the Cify Summer Recreation Guide which is mailed to all Roseville households. Addit
messages are shared through tieulliity mailer inserts, email newsletter, websiteciatieo,
media channels, and news media throughout the year.

F6  Continue to pursue a regional approach to flood issues by remaining actively involved it Public Works
County Flood Control District. This involvementoupedaison in the development of a Department
comprehensive regional database. Continue to participate in regional flooding studies, i
Auburn Creek/Coon Creek/Pleasant Grove Creek flood mitigation plan (i.e., Natomas C
Watershed Plan) and the@eek Watershed Flood Control Plan.

F7  Continue City coordination with other agencies on issues of flood control. Coordination Public Works
and adjacent jurisdictions occurs through several mechanisrdsstiitmtioingf development Department
proposals for review and comment. Continue City cooperation with federal, state, and Ic
including the U.S. Army Corps of Engineers, California Central Valley Flood Protection
California Departmentsif Bhd Wildlife, Placer County Resource Conservation District, al
County Flood Control District.

F9 Ensure that future specific plans and specific plan amendments are consistent with the Development

of the Gemal Plan. The specific plans shall include the designation and preservation of f Services Departme
and adjacent habitat. Provisions shall be incorporated to ensure that public infrastructur

emergency services remain functional duringditiodduch infrastructure and facilities in

water, sewer and gas mains, telephone and electric lines, streets and bridges, hospitals

police stations. Financing mechanisms shall be explored to fund necessary flood protec

improvenms and maintenance. Development agreements may be used to secure imple

funding provisions.

F21 Continue the Tree Mitigation Fund program administered by the Parks Division imoemnju Parks, Recreation .
profit organizations. The planting of oak trees in the open spaces adjacent to riparian zc Libraries Departme
infiltration and slows storm water surges. Parks Division

F22 Manage beaver dam sites for flood paigction and habitat restoration after dam removal Parks, Recreation
primary issue is impaotthe floodwater capacity of creeks. Part of the desired comprehen: Libraries Departme
approach to beaver management includes establishment of quantitativefaacyjnglitative Parks Division
capacitgincluding acfeet of flood capacity lost. Implement a standard monitoring and re|
process to track beaver dam locations, population, and impacts. Gain regulatory appro\
management techniques such as biological control and ipatat&inmesing the most benign
options first.

HG3 Seek to establish appropriate staffing levels of public safety personnel to address vulne City Council

through an incremental targetdd gtat provides immediate needs as well as anticipated n
year, 5 years, and 10 years.

Action Description Lead Agency

HG6 Support first responding agencies during emeargadbieagtostate and local lafesthe Roseville Electric
inventory, storage, and maintenance of thdagiéitglous materials. Utility
HG7 Maintain compliance with federal, state, and local laws and regulations for the operatior Roseville Electric
of the Rosevilgpoweplants and the utiityngineering & operational activities Utility
HCG9 Protect the Gitydata, technology infrastructure and staff against malicittasksyaed Cyber Information
terrorism Technology
Department

HH2 Supprt the public education efforts of the Placer County Health Department and the Ple Public Affairs &
Vector Control District. This includes sharing important health and safety informatio® thi Communications
communication channels, including but nabkmiggichewsletters, social media channels, vi Department
updates, website, collateral materials, and news media.

HH3 Collaborate with the Placer County Mosquito Abatement District to review resource prot City ManagsrOffice
that conflict with human health protection in the City of Roseville and work to resolve thi

TETRA TECH XXV



City of Roseville 2023 Multi-Hazard Mitigation Plan

Ac;on Action Description Lead Agency
MH2 Continue to maintain the hazard mitigation page on City website Public Affairs &
Communications
Department
MH7 Strive to maintain high availability of essential communication services Information
Technology
Department
MH8 | Secure the Gityphysical locations that contain technology infrastructure Information
Technology
Department
MH9 Work towards impletimgnthe Muldazard Mitigation Plan and associated action items. Coordination amon

all city departments

MH10 Enhance the efficiency of th& &ityergency operations and public communication by crea Public Affairs &
dedicated space for Public Information Officens itkiimg City building Communications
Department
MH11 Continued purchase of critical equipment, imEagply lohain availability and/or regulatory Roseville Electric
requirements. These items are critical to the success (build out, maintenance) of Power Utility
Electric Operational Assets.
SW1 Continue the Shade Tree Program, an enaengationgebate program provided by Rosevill Roseville Electric
Utility
SW2 Continue ongoing line clearing and weed abatement of electrical utility facilities in order Roseville Electric
exposure to vegetation hazards and maintain hiditedrediadpisevere weather conditions.  Utility

SWS5 Continue to operate the Roseville Energy Park to sup@osel#utriCityrequirements and mai Roseville Electric

service continuity during severe weather events. Utility
SW6 Continue to maintain and operate Roseville Power Plant #2 to supptetthieaCigguiremen Roseville Electric
and maintain service continuity during severe weather events. Utility

WF1 Continuéoat Grazingrogram for renabof grassland in areas of Roseville potentially vuln Parks, Recreation
wildfire. Implement goat grazing in City open space and preserve areas for fire and inve Libraries Departme
management and native plant restoration. Paks Division

IMPLEMENTATION AND MAINTENANCE

Full implementation of the recommendations of #an will require time and resources. TRian reflects an
adaptive management approach in that specific recommendations and plan review protocols are provided to
evaluate changes in vulnerability and action plan prioritization after the Plan is adopted. Funding resources are
always evolving, as arequirements undestate or federal mandates, ahd true measure tifie Plaids success

will be its ability to adapt to the ewehanging climate of hazard mitigation.

Roseville has a longtanding tradition of progressive, proactive response to ifisaesiay impact its citizens.

This tradition is reflected in the development of fliEn. The Roseville City Council will assume responsibility

for adopting the recommendations of this Plan and committing City resources toward its implementation. The
Cityés track record in the mitigation of hazards impacting its citizens is exemplary. The framework established by
this Plan will help maintairthis tradition in that it identifies a strategy to maximize the potential for

implementation based on available grdential resources. It commits the City to pursue actions when the

benefits of a project exceed its costmst important, the City developed than with extensive public input

which ses the stage foacceptance of the actions recommendedhfiptementation in this Plan.
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PART 10l NTRODUCTI ON RINONNIHMNEG
PROCESS






1. INTRODUCTION TO HAZARD MITIGATION PLANNING

1.1 WHY PREPARE THIS PLAN?
1.1.1 The Big Picture

Hazard mitigation is defined as any action taken to reduce or alleviate the loss of life, personal injury, and
property damage that can result from a disaster. It involves #omyshorterm actions implemented before,

during and after disastettdazard mitigation activities include planning efforts, policy changes, programs, studies,
improvement projects, and other steps to reduce the impacts of hazards.

The federal Disaster Mitigation Act (DMA) of 2000 emphasizes planning for disasters befpactur. The

DMA requires state and local governments to develop hazard mitigation plans as a condition for federal disaster
grant assistance. Regulations developed to fulfill the BdtAquirements are included in Title 44 of the Code of
Federal Regulatins (44CFR).

The responsibility for hazard mitigation lies with many, including private property owners, commercial interests,
and local, state and federal governments. The DMA encourages cooperation among state and local authorities in
pre-disaster planing. The planning network called for by the DMA helps local governments to articulate accurate
needs for mitigation, resulting in faster allocation of funding and moreetfesttiive riskreduction projects.

The DMA also promotes sustainability in hazaridigration. To be sustainable, hazard mitigation needs to
incorporate sound management of natural resources and address hazards and mitigation in the largest possible
social and economic context.

1.1.2 Roseville® Response to the DMA

Roseville has a longtandingreputation as a national leader in risk reduction through proactive mitigation. This
reputation has been built through innovative planning and a commitment to protecting its citizens from the
impacts of natural disasters. Embracing the goals of the DMAeWIleadopted its firshazard mitigation plam

2005. That platbecame a model nationally and has been touted by the Federal Emergency Management Agency
(FEMA) as afimitigation success stoxy.

Local hazard mitigation plans must be regularly updated to comply with the DMA. The City responded to this
requirement with plan updaten 2011 and 201&nd now thi2023Multi-Hazard Mitigation PlanThis update
identifies resources, information, and ategies for reducing risk from natural hazards. Elements and strategies in
the Plan were selected because they meet a program requirement and because they best me&ithe needs
residentsThe Plan will help guide and coordinate mitigation activitiesughout the planning arelawas

developed to meet the following needs:
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f Meet or exceed program requirements specified under the DMA, thereby enabling the City of Roseville to
continue using federal grant funding to reduce risk through mitigation.

" Meet theplanning requirements 6lEMA&G Community Rating System (CR®)lowing the City of
Roseville to maintain its CRS Classdting

I Create a risk assessment that focuses on City of Roseville hazards of concern.

f  Coordinate existing plans and programs so liigit-priority actions and projects to mitigate possible
disaster impacts are funded and implemented.

1.2 WHO WILL BENEFIT FROM THIS PLAN?

All residentsand businesses of the City of Roseville are the ultimate beneficiaries of this hazard mitigation plan
updae. ThePlanreduces risk for those who live in, work in, and visit the Gitprovides a viable planning
framework for all foreseeable natural hazards. Participation in developmentRihtiiy key stakeholders

helped ensure that outcomes will be milyubeneficial. ThePlanG goals and recommendations can lay
groundwork for the development and implementation of local mitigation activities and partnerships.

1.3 CONTENTS OF THIS PLAN

This hazard mitigation plan is organized into three primary parts:

1 Part ® Planning Process and Community Profile
1 Part® Risk Assessment
Part 3 Mitigation Strategy.
Each part includes elements required under federal guidelines. DMA compliance requirements are cited at the

beginning of subsections as appropriatéltistrate complianceAppendices provided at the end of the plan
include information or explanations to support the main content of the plan
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2. PLAN UPDATED WHAT HAS CHANGED

2.1 THE PREVIOUS PLANS
2.1.1 2005 Initial Plan

Several factors initiated the first hazard mitigation planning effort for the City of Roseville:

 The Roseville area has significaxposure to numerous natural hazards that have caused millions of
dollars in past damage.

f Limited local resources make it difficult to be gmptive in risk reduction actions. Being able to
leverage federal financial assistance is paramount to sucdeasfutl mitigation in the area.

f  The City wanted to be proactive in its preparedness for natural hazards.

With these factors in mind, the City of Roseville committed to the preparation of its initial plan by attaining grant
funding for the effort and then@gring technical assistancedompletea planning process thabmpliedwith all
requirements.

2.1.2 2011 Update

Due to the success of the 2005 effort, no major changes were mad@arthapproach and function during the

2011 planning process. The 2011 update enhanced the 2005 effort but remained consistent on discussion points
for each hazard of concern. The 2®lanformat changed to address required elements for plan updates. A major
addition to the 201Plan per recommendations from FEMA Regi@nwas the inclusion of dam failure as a

hazard of concermhe 2011Planupdate followed a phased approach to planning per FEM&ly 2008.ocal

Hazard Mitigation Planning Guidance

2.1.3 2016 Update

The 2016hazard mitigation plan update differed from the previous versions in several ways:

f Climate Change Impact$ The 2016 Plan update dedichtecomprehensive chapter to the issue of
climate change and its effects on stiakentified climaterelated lazards.

I Separation of Natural from Non-Natural Hazardsd Descriptions and assessments of-natural
hazards were presented after the natural hazafastter distinguiskhe two kinds ohazards.

f Additional Demographic Information d Additionaldemographidatawereincluded beyond age and
disability/access and function néedddressindrosevillés industry, business and institutional footprint.
Employment trends and occupatiomsreincluded.
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1 Disabilities, Access and Functional Need Language Reiond The entire Plamvasupdated to reflect
appropriate references when discussing individuals with disabilities and others with access and functional
needs. This includes perséirst language and referercwindividuals instead of the more general term
of populations.

f  Guiding Principled A guiding principle for the hazard mitigation plan was developed. The goals and
objectives of the Plan support the guiding principle.

2.2 MITIGATION SUCCESS STORIES

One of the principal objectives of the initial plan was to create a plan that would help the City achieve the highest
possible rating under FEMBCRSprogram. The CRS program has stringent requirements for Classes 4 or

better, and especially for Class 1. Several of these requirements are related to planning, and the initial plan was
developed to meet these requirements. The Insurance Services Office (ISO), which performs classification
reviews for the CRS, determined that theiaiplan met the Class 1 requirements. In December 2005, the City

was verified with sufficient credit to become the nadiofirst and only CRS Class 1 community. As of the

writing of thisPlan the City of Rosevilleemains one of only twG€RS Class 1 comunities in the nation.

On March 13, 2023, as partstbe statavere reacting to massive flooding from atmospheric storms, CBS
Sacramento broadcast a report about the success of flood mitigation projects in the City of Resevigare
2-1).

2.3 WHY UPDATE?
2.3.1 Federal Eligibility

Under44 CFR, hazard mitigation plans must present a schedule for monitoring, evaluating, and upda®iag the

This provides an opportunity to reevaluasgeammendations, monitor the impacts of actions that have been
accomplished, and determine if there is a need to change the focus of mitigation strategies. A jurisdiction covered
by a plan that has expired is not able to pursue elements of federal fumdivigjdh a current hazard mitigation

plan is a prerequisite.

2.3.2 Changes in Development

Hazard mitigation plan updates must be revised to reflect changes in development within the planning area during
the previous performance period of fPlan(44 CFR Sectior201.6(d)(3)). Th&lanmust describe changes in
development in hazasgrone areas that increased or decreased vulnerability since the last plan was approved. If
no changes in development impacted the jurisdi&ionerall vulnerabilitythenplan updatesnay validate the
information in the previously approved plan. The intent of this requirement is to ensure that the mitigation

strategy continues @ddress the risk and vulnerability of existing and potential development and takes into
consideration possie future conditions that could impact vulnerability.
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"Money well spent”: Flooding is no longer a
major issue in Roseville following years of
mitigation efforts

@13 BY BRADY HALBLEIB

Figure 2-1. Flood Mitigation News Report

Rosevillgs population as of January2023 was152,928 an increasef 62 percent sinc003 This hazard

mitigation plan update assumes that some new develomwenthe intervening periooccurred in hazard areas.

All such new development would have been regulated pursuant to local programs and codes. The City has
adopted a general plan that govdarstuse decisions and poligpaking, as well as a building code and

specialty ordinances based on state and federal mandates. Therefore, it is assumed that hazard vulnerability did
not measurably increase even if exposure did. Any new development wealddwunted for potential hazard
impacts under codes and standards such as the International Building Code and flood damage prevention
requirements of the National Flood Insurance Program (NFIP).
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2.4 THE UPDATED PLANSO WHAT IS DIFFERENT?

Table2-1 indicates the major changes between2B&l and 2016lans as they relate to £FR planning
requirements.

Table 2-1. Plan Changes Crosswalk

44CFR Requirement 2016Plan Updated 202Blan

§201.6(b): In orderdevelop a more The plan development pratesieyed under Theplan development provess
comprehensive approach to reducing tl this update wasnilar to the 2011 Plan essentially the same as for previ
effects of natural disasters, the plannin however, additional public outreach initiat plan updates, with a greater use
process shall include: wereconducted through new social media social media and intepteforms in
1 An opportunity for the public to platforms. Chapters 1, 2, and 3 describe t the public involvement strategy.

comment on the Plan during the draf planning procefs the 2016 updated Plan. Chapter 3 describes the approau
stage and prior to Plan approval,

1 An opportunity for neighbog
communities, local and regional
agencies involved in hazard mitigatic
activities, and agencies that have the
authority to regulate development, a:
well as businesses, academia and o
private and noprofit interests to be
involved in the planningqmess; and

1 Review and incorporation, if
appropriate, of existing plans, studie
reports, and technical information.

§201.6(c)(2): The Plan shall include a 1 The 2016 Plan presents a risk assessmer Thelandslide hazard was droppe
assessment that provides the factual b same hazards as the 201ridRfeChapters 6 from the risk assessment for this
for activities proposed in the strategy tc through 1@Each hazard was updated with update. All other hazards were ¢
reduce losses from identified hazards. occurrence information from 2011 througt forward.

Localrisk assessments must provide where applicabéd a new comprehensive The risk assessmepesented in
sufficient information to enable the assessment was conducted using update: Chapter8 through 1fade use of
jurisdiction to identify and prioritize building stock, demographics, and land us the most current data, and resul

appropriate mitigation actions to reduct information. presented in graphs rather than
losses from identified hazards. table.

§201.6(c)(2)(i): [The risk assessment s The 2016 Plan presents a risk assessmer Much of the description of hazar
include a] descr i [samehazards as the 20116Rtam location and extent was carried

and extent of all natural hazards that ci Chapters through6. forward from the previous uptae
affect the jurisdiction. The Plan shall Each hazard was updated with new occur lists of past events and predictio
include information on previous information from 2011 through 2015 wher future frequency were updated t
occurrences of hazard events and on tl applicable, and a rmmprehensive risk account fahe hazard history sinc
probabilityof future hazard events. assessment was conducted using update: the last plan update.

building stock, demographics, and land us
information. Climate change impacts were
from the individual hazards of concern, as
new climate change chapter provides a m
detailed and cpmehensive overview of clin
change impacts for identified hazards.
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44CFR Requirement 2016Plan Updated 202Blan

8201.6(c)(2)(ii): [The risk assessment < Vulnerability was again assessed for all h. The approach to evaluating
include a] description of the jurisdic®n of concern using th@zuscomputer model fo vulnerability was unchanged frol
vulnerability to the hazards described il dam failure, earthquake, and flood hazarc previous update, but aealyses
paragraph (c)(2)(i). This description shi 2 analysis was again conducted for these were run with the most current d

include an overall summaryeaich hazar hazards. An assessment social vulnerabil
and its impact on the community Sitespecific datonCityidentified critical based on household income, we
facilities was entered intélmisnodel. added to the vulnerability evalue

Hazusutputs were generated for other ha
by applying an estimated damage functiot
asset inventory extracted ftanusAll assets
were updated using current avaiahle d

§201.6(¢2)(ii){The risk assessment] mt The Plan includes a comprehensive analy The repetitive loss area analysis
also address National Flood Insurance repetitive loss areas that includes an inve updated based on the most curr
Program insured structures that have k the number atypes of structures in the  data froREMA.
repetitively damaged floods repetitive loss area.

Repetitive loss areas are delineated, caus

repetitive flooding are cited, and these are

reflected on maps.

8201.6(c)(2)(ii)(A): The plan should Building inventory was updated andehiags Inventories of building stock and
describe vulnerability in terms of the tyj Committee revised the critical facilities de critical facilities were updated to
and numbers of existing and future to reflect 2016 priorities. Each hazard cha account for developinehanges
buildings, infrastructure, and critical  again provides a discussion on future since the previous plan.
facilities located in the identified hazarc development trends.

area.

§201.6(c)(2)(i))(B): [The plan should  Loss estimates were recalculated using n: Loss estimates were recalculate
describe vulnerability in terms of an]  and the new asset inventory. using new data and the new ass
estimate of the potential dollar losses t inventory.

vulnerable structures identified in
paragraph (c)(2)(i)(A) and a descriptior
the methodology ugdo prepare the

estimate.
§201.6(c)(2)(i))(C): [The plan should  The Plan contains a discussion on develo The most current information on
describe vulnerability in terms of] trends from the previous planning periggh use and development was

providing a general description of land future trends anticipated in the next five ytincorporated into the risk assess
uses and development trends within th they pertain to each hazard.

community so that mitigation options c:

be considered in future land use decisi

§201.6(c)(3): The plan shall include a The Steering Comreitteviewed the 2011 The samprocess used to update

mitigation strategy thatovides the guiding principle, goals, objectives, and ai mitigation strategy in 2016 was
jurisdictior® blueprint for reducing the and made minor adjustments to reflect 20 applied to create a new strategy
potential losses identified in the risk  priorities. the current updatée City update

assessment, based on existing authorii The City of Roseville updated its capabilit its capability assessment to refle
policies, programs and resources, and assessment to reflect regulatory revisions regulatory revisions and new
ability to expand on and improve these new initiatives. initiatives.

existing tools.

8201.6(c)(3)(i): [The hazard mitigation The Steering Committee reviewed the 20: Guiding principle, goals and
strategy shall include a] description of guiding principle, goals, objectives, and ai objectives from the previous upc
mitigation goals to reduce or avoid lon¢and made minor adjustments to 28fl€ct  were carried forward with a few
term vulnerabilities to the identified priorities. wording revisions. One g@aVy was
hazards. added, to highlighpriority for equ
consideration in hazard mitigatic
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44CFR Requirement 2016Plan Updated 202Blan

8201.6(c)(3)(ii): [Fmitigation strategy The hazard mitigation catalog developed The catalog of potential mitigatic
shall include a] section that identifies a was enhanced with results of the 2016 ple actions wasvised to show separ:
analyzes a comprehensive range of  effort focusing on updated program capat focus on actions that reducéorisk
specific mitigation actions and projects and the dam failure and cyber threat haze new development and those tha

being considered to reduce the effects reduce risk for existing developn
each hazard, with particular emphasis A new list of actions was prothie
new and existing buildings and would enhance the &itylaptive
infrastructure. capacity to respond to climate
change.
§201.6(c)(@): [The mitigation strategy] The City of Roseville has identified an act The approach to NFIP participat
must also address the jurisdicti®n statingtscommitment to maintain compliar and complianceli® same as in tf
participation in the National Flood and good standing under the National Flo previous update. A new analysis
Insurance Program, and continued Insurance Program. Additionally, the City flood insurance in use in the City
compliance with the progré&m identified multiple actions to mais@Gless 1 included.
requirements, as appropriate. standing under the CRS program.

§201.6(c)(3)(iii): [The mitigation strateg The updated Plan uses the sametiygalita In addition to tpeoritization for
shall describe] how the actions identifie approach to prioritization as used for the ? project implementation that was

in Section (c)(3)(ii) will be prioritized, Plan. included in previous plasgcond
implemented, and admstered by the prioritization was performed,
local jurisdiction. Prioritization shall establishing each mitigation &cti
include a special emphasis on the exte priority for grantdiimg.

which benefits are maximized accordin
a cost benefit review of the proposed
projects and their associated costs.

8201.6(c)(4)(i): [The plan maintenance Chaptet9retains thplan maintenance strail This planetains thplan

process shall include a] section descrit developed in 2011. maintenance stratelgyeloped for
the method and schedule of monitoring previous updates.

evaluating, and updating the mitigation

plan within a fivgear cycle.

§201.6(c)(4)(ii): [The plan shall include Recommendations are provided for incorf This plaretains thplanintegration
process by which local governments the Plan into other planning mechanisms. strateggleveloped for previous
incorporate the requirements of the update additionally discusses current and updates.

mitigation @n into other planning integratio opportunities.

mechanisms such as comprehensive ¢

capital improvement plans, when

appropriate.

8201.6(c)(4)(iii): [The plan maintenanct Acomprehensive stratisgyrovidefir Thecomprehensive strategy fo
process shall include a] discussion on | continuing public involvement with additio continuing public involvement is
the community will continue public information regarding social media. carried over from the previous p
participation in the planaintenance

process.

§201.6(cH): [The local hazard mitigatior Theimplementation chapter for this update The FEMA plan approval letter ¢
plan shall include] documentation that i contains the resolutéadoption. Cityd adoption resolution are inc
plan has been formally adopted by the in an appendix.

governing body of the jurisdiction
requesting approval of the plan (e.g., C
Council, County Commission, Tribal
Council).
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3. PLAN UPDATE APPROACH

3.1 FORMATION OF THE PLANNING TEAM

The Cityhired Tetra Tech, Inc. as a consultant to assist witR@28Planupdate. The Tetra Tech project
manager acted as lead project planner, reporting directly to a City project manager. Once the technical assistance
was secured, a planning team made upefollowing members was formed to lead the planning effort:

Joe Anderson (City of Rosevil@)Associate Engineer/Floodplain Managemémbject Lead
Brian Walker (City of Rosevillé) Floodplain Manager

Jeff Beigh(City of Rosevillep Police LieutenantEmergncy Manager
Helen Dyda (City of Rosevillg) Public Works Public Information Officer
Jason Rizzi (City of Rosevill&) Assistant Fire ChieEmergency Manager
Rob Flaner (Tetra Tec)Project Manager

Bart Spencer (Tetra Tedh)Lead Planner

CarolBaumann (Tetra Tec@)Hazus$GIS lead

Megan Brotherton (Tetra Te@&h)Planner

Jake Polan@Tetra Techd Planner

Dan Portman (Tetra Teah)Editor
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3.2 DEFINING THE PLANNING AREA

The planning area consists of #atire area within the Roseville ciiynits. Relevant planning area
characteristics are described in Chagtérhe risk assessment for this hazard mitigation gperformed for the
entire planning area

3.3 THE STEERING COMMITTEE

A steering committee was formed to oversee all phases of the plan. The members of this committee included key
City of Rosevillestaff, residentsand other stakeholders from within the planning area. The planning team
assembled a list of candidates reprasgnnterests within the planning area that could have recommendations for
the plan or be impacted by its recommendations.t@amconfirmed a committee df2 membersas listed in

Table3-1.
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Table 3-1. Steering Committee Members

INE[E) Title Jurisdiction/Agenc

George Booth Floodplain Manager Sacramento CourBjty of Roseville Resident

Joe Andersadn AssociatEngineer City of RosevijllRrublic Works

Michael Algots Manageir Hazardous Materials Union Pacific Railroad

Erik Angle Emergency Preparedness Program Coordin Sutter Roseville Medical Center

Dave Atkinson Assistant Director Placer Countyffide of Emergency Services

Jeff Beigh Emergency Manager/Police Lieutenant City of RosevijlRolice Department

Ryan DeVore Assistant City Manager City of RosevijllgityManagd Office

Helen Dyda Public Information Officer City of RosevjlRublic Works, Development Servici
Economic Development Departments

Gina McCaoll Economic Development Analyst/Associate F City of RosevjllEeEconomic Development

Kevin McGoldrick Support Services Administrator Kaiser Permanente

SteveParker Vice President Roseville Coalition of Neighborhood Assd&ia{oNg

Kinnie Shallow Associate Planner City of RosevjllBevelopment Servie&mning Divisio

a. Steering Committee Chair
b. Steering Committee Vice Chair

Leadership roles andaund rules were reconfirmed during the Steering Comniitieéial meeting for the plan

update orOctoberl0, 2(22. The Steering Committee agreed to meet orséleendviondayof every month as

needed throughout the course of the@2Blarts development. The planning team facilitated each Steering
Committee meeting, which addressed a set of objectives based on the work plan established for the update. The
Steering Committee mestx times fromOctober2022 throughMay 2023. Meeting agendas, minutes and

attendance logs amn the Citys hazard mitigation websitenvw.roseville.ca.us/HazardPlarAll Steering

Committee meetings were open to the public, and agendas and meeting minutes were posted to thehmternet.
Steering Committees ground rules and meeting materials are mravidppendix F

3.4 COORDINATION WITH STAKEHOLDERS AND OTHER AGENCIES

Coordination with other local, state and federal agencies involved in hazard mitigation in the region helped to
ensureconsistencyvith other ongoing effortst4 CFRrequires that opportunities for involvement in the planning
process be provided to neightmg communities, local and regional agencies involved in hazard mitigation,
agencies with authority to regulate development, businesses, academia, and other interests (Section 201.6.b.2).
The followingsectionslist the agerties and/or organizaticthat were invitedto participate during the planning
processTable3-2 describes how each participated.

Table 3-2. Summary of Stakeholder Participation

Agenc Steering Committd@articipation

Sutter Roseville Medical Cen Served on Steering Committee, attended meefitefedceazards of concern exercise ar
goals and objective exercise, and reviewed draft plan

Union Pacific Railroad Served on Steering Committee, attended meetings, completed hazards of concern €
goals and objective exerciseeai@ved draft plan
Kaiser Permanente Served on Steering Committee, attended meetings, completed hazards of concern €

goals and objective exercise, and reviewed draft plan
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Agenc Steering Committdarticipation

Placer County Office of Served on Steering Comapittttended meetings, completed hazards of concern exerci
Emergency Management goals and objective exercise, and reviewed draft plan
Roseville Coalition of Served on Steering Committee, attended meetings, completed hazards of candern €
NeighbttoodAssociatian goals and objective exercise, and reviewed draft plan

3.4.1 Government Entities

The following entities were invited to participate in the planning process, kept apprised of the plan development
milestones, and invited to review the draft plan.

 FEMA Region 9 f Placer Mosquito & Vector Control Distric

f CalOES f City of Rocklin

I California Department of Watétesources f City of Citrus Heights

1 Placer County Flood Control District 1 U.S. Bureau of Reclamations

1 Sacramento County Department of Water 1 Placer County Air Pollution Control
Resources District

3.4.2 Academia

Several school districts were invitedgarticipatein the planning process and invited to complete a public survey
and review the draft plan.

I Placer County Office of Education f Dry Creek School District
f Roseville City School District f  Center School District
1 EurekaSchool District ! Roseville Joint Union High School District

3.4.3 Community

Thefollowing sampling oforganizations received announcements regarding the hazard mitigation plan efforts and
how to be involved tlmugh the City newsletter. Many of the organizations listed assist socially vulnerable
populations including those with developmental disabilities:fonnoderate income householdsyisk families

and seniors; those who have suffered through domestanei®, sexual assault, and human trafficking;
homelessness; atlose suffering fronmentalillness

Roseville Coalition of Neighborhood Associations (RCONA) plays a significate role by interacting with various
community groups and organizatgsome of vhich include socially vulnerable populations. A RCONA
representative served on the Steering Committee and was tasked with communicatinghabardmhitigation
planning efforts to its constituents.

RCONAG mission is to improve the social, physical, andnomic health in the Roseville communities by
sharing information, facilitating training and education, providing resources, and encouraging communications
among neighborhoods, government and educational institutions, businesses, and other participants.

RCONA regularly interacts with all communities throughout the City including numeraiskatnd socially
vulnerablepopulationsacross Rosevils 43 neighborhoods. Outreach efforts and contacts include social media,
newslettersandin-person, among others. All were invited to review the draft plan.
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Some of these communities are listed below:
f Latino Leadership Council Eureka School District
Alta Regional Center

Sutter Health

1 Placer County Office of Education

1 Project Go (Veterans Affairs Supportive Housing
f Kaiser Permanente Stand UpPlacer (senior empowerment)
f Dignity Health Kids First

1 Dry Creek School Disict Lighthouse Counseling & Family Resources Cer
f  Roseville City School District Sacramento Steps Forward
f Placer Resources Conservation Distric Cal Voices
f  Sun City Roseville (senior living center Turning Point Community Programs
1

Breath Sacramento
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Eskaton(senior living)

All of these agencies received meeting announcements, meeting agendas, and meeting mimag#s by e
throughout the plan development process. This approach proved to be beneficial when these agencies supported
the effort by attending meetings or providing featkoan issues. All of these agencies were also informed about

the plan update web page for-tgpdate informatiorand opportunities to provide feedback by email, during

public or Steering Committee meetings, or in person at City Hall.

Pre-Adoption Reviewd All the agencies listed above were provided means to review and comment on the
mitigation action plan for th2023Plan. The predominant means for this review was through the pnagéct
page Each agency was sent amail informing them that draft podns of the update were available for review.

3.5 REVIEW OF EXISTING PROGRAMS

Hazard mitigation planning must include review and incorporatfaxisting plans, studies, reports and technical
information @4 CFRSection201.6.b(3). Section6.2 of this Planprovides a review of laws and ordinantes
planning area that can affect hazard mitigation acti®astion6.3 presentan assessment of the Gty

regulatory, technical and financial capabilities to implement hazard mitigation adtiformation from the

following plans, studieggports, and technical information is incorporated as appropriate into the mitigation plan:

{ State Hazard Mitigation Pland The State Hazard Mitigation Plan was reviewed for recent updates on
statewide hazard events and hazard information.

 Placer County Hazad Mitigation Plan & The Placer County Hazard Mitigation Plan was reviewed for
planning consistency and augmented event history for hazards that extend beyond Roseville city limits,
such as drought and severe weather.

f  General Plan and Specific Pland GeneralPlan demographics and land use were erefissenced for
inclusion into this Plan as part of the overall community profile. Vulnerabilities identified in Specific Plan
Areas were included as part of the vulnerability and risk assessment for wildfirdidkenalsd flood. The
General Plan and Specific Plans were included as part of the capability inventory for theaigbility
assessment.

f  Urban Water Management Plard Information in the Citgs Urban Water Management Plarovided
the main resourcen historical and current conditions for the drougtsessment. That planwas also
included as part of the capability inventory for the Gityapability assessment.
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1 Open Space Preserve Overarching Management Pl&nThis documentvas reviewed for open space
policies related to the Ci@y floodplain management program and the flood chapter of this Plan.

' Emergency Operations Pla® The Emergency Operations PI@BOP) was reviewed for information
related to response to the assessedaldtazards. A gap analysis review of the EOP identified further
consistency opportunities among documents. The EOP was included as part of the capability inventory
for the CityGs capability assessment.

f Additional Resources and Technicalnformation 8 A comgete listing of technical reports, research
materials, and articles used during development of this Plan is found in the References section.

3.6 PUBLIC INVOLVEMENT

Broad public participation in the planning process helps ensure that diverse points of viethalpéanning

areds needs are considered and addressed. The public must have opportunities to comment on disaster mitigation
plans during the drafting stages and prior to plan approval R, Sectior201.6(b)(1)). TheCRS expands on

these requirements by making CRS credits available for optional public involvement activities.

3.6.1 Strategy

The Steering Committee drafted@mprehensive public involvement strategy for this update using multiple
media sources. This strategy was built ugen$teering Committée perception of what was effective during
development of the update addition to the use of social media as a major message distribution vehicle. The
planning team identified stakeholders to target through the-gistiplinary public involvement strategy. The
strategy for involving the public in the development of ffi@nemphasized the following elements

f Include members of the public on the Steering Committee.

 Usea survey to reassess the puldiperception of risk and support of hazard mitigation and to get
direction on alternatives.

f  Hold public meetings to desbg the plan update process and progress and to collect input from a wide
range of the public.

f  Develop a unified message for distribution on social media platforms.

f Attempt to reach as many citizens in the planning area as possible through the use lef medip,
including websites and brochures.

f  Utilize the City newsletter to reach organizations which work directly with vulnerable populasions
detailed in Section 3.4

Stakeholders and the Steering Committee

Stakeholders are the individuatiepartments, agencies and jurisdictions that have a vested interest in the
recommendations of the hazard mitigation plan. The effort to include stakeholders in this process included
stakeholder participation on the Steering Committee. The following fedéatd, regional, and local stakeholders
also played a role in the planning process:

 Federal Agencied FEMA Region9 provided updated planning guidance, provided summary and
detailed data for the City from the National Flood Insurance Program (includietitinee loss
information), and conducted a plan review.
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 State Agencied Cal OES provided updated planning guidance and reviewetdtdlfieand final versions
of the plan update as part of their state hazard mitigation planning process required by the DMA.

Survey

The Steering Committee elected to use a survey to collect new information from the public about household
preparedness for hazards, the level of knowledge about tools and techniques for reducing loss from hazards, and
areas of public concern aboutzhads.The survey aske#ll quantifiable questions and provided opportunities for
written comment.

The webbased survey tod@iSurvey Monkeg wasusedto set up and deploy the survey. The survey was made
available to all citizens of Roseville via a link posted on thet€ityebsite, advertised via press releases, sent via
e-mail to community residents, and linked through various forms of social mediadingFacebook and

Nextdoor. A total of 520surveyswere completed during the course of the plan update pradesse results were
distributed to the Steering Committeeinform the Steering Committee of public concerns and opportunities for
new publc engagement strategies

RCONA and other organizations assisted in the distributidmaafrd mitigatiorsurveysand outreach effort®
vulnerable populationghe City of Roseville regularlgollaboratesvith variousorganizationgo provide

ongoing infemation regarding activities and projects going on in the city, including this Hazard Mitigation Plan.
Examples of theslecal organizations that serve-ask and socially vulnerable communities include school
districts (Dry Creek, Roseville City, Eurek#lta Regional Center (assists those with developmental disabilities),
Project GO (assists low to moderate income familiedgsktfamilies, and seniorsynd Sacramento Steps

Forward (works to end homelessnegsinore comprehensivést is detailedm Section 3.4.

The survey and a summary of its findings are provide&pipendix A

Public Meetings

A virtual public meeting was held on March 2823 that was attended tabout30 people. The purpose of this
meeting was to inform the community about potential risksératiea, the steps the City is taking to mitigate
those risks, and suggestions for how community members can be better prepared and Edywrated. shows
an examp@ social media post advertising the meetthgse meetings were also advertised through théCity
newsletter, which isvidely distributedincluding socially vulnerable communities list is detailed in Section 3.4
The second public meeting on May 28232, allowed theCity to present the draft plan, discuss the risk
assessment, amshcourageublic comment on the draffeven people attended the second meeting.

Public Comment Period

Once the draft updated Plan was assembled, a comment period for public input was opéayf@8r2023,
throughJune 5, 2023The public comment period was advertised via the City website, arptease, and
through the use of social megdthe public omment period was alslvertised through the Céynewsletter,
which is distributed to organizatiotisatdirectly assist vulnerable populatios public comment link was
established on the Cily Hazard Mitigation Plan websit®uring this public comma period, the City received
five commens from the public on the Draft Plathe commenters did not provide amgmespnly email
addressedNone of these comments resulted in any changes to the plan.
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@ City of Roseville, California Government

February 28 - &

To help reduce vulnerability to natural disasters, Roseville is updating its Hazard
Mitigation Plan.

Attend a virtual public meeting, 5 - 6 p.m. on Thursday, March 16 and learn about
potential risks in our area, steps the City is taking, and what you can do to be more
prepared.

Learn more:

Help Roseville
~ beprepared

!

Figure 3-1. Social Media Post Promoting the March 2023 Public Meeting

Press Releases

Press releases were distributed overcthse of the 228 Plan development as key milestones were achieved
and prior tathe public meeting; the Citynewsletter also contained announcements regarding the hazard
mitigation plan update.

Social Media

Theplanning effort made use ofultiple social mediglatforms(Facebook, Nextdoor, and Twittdg reach a
variety of audience(seeFigure3-1).

Internet

The City used itsvebsite to infornthe public ofthe planupdate proces# permanent hazard mitigation plan
welpagehas beerstablished on the Roseville websitee(Bmyure3-2): www.roseville.ca.us/HazardPlafhis

page housed all pertinent information on the hazard mitigation plan, its progress, and its implementation status.
This site has proven to be a highly effectmeasurdor ongoing public access the Plan Steerig Committee

meeting announcements, agendas and mestimgnariesvere also made available on gite. This website also

was the principal means of disseminatinghibeard awareness pubsiarvey for the 2023 Plan.
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City of Roseville / Government / Departments & Divisions / Fire Department / Emergency Preparedness / Multi Hazard Mitigation Plan

= Multi Hazard Mitigation Plan

Emergency Preparedness Subscribe to City of Roseville news Register for Placer Alert

The City of Roseville, local leaders and the community continue working together to identify risks and update our plan to reduce vulnerability to
potential hazards.

This steering committee meets periodically to update the Multi-Hazard Mitigation Plan for the City of Roseville. This plan details the risks of both natural
and manmade hazards in Roseville and includes programs and projects to help reduce the exposure of city residents and businesses should an event
occur.

By having a plan in place, Roseville is eligible for federal pre-disaster and post-disaster assistance. It is also a requirement of the federal Disaster
Mitigation Act of 2000. Roseville's original plan was adopted by the City Council in July 2005. The city has been very successful to date in securing funds
for projects in Roseville to reduce hazard risks.

Help Roseville

be prepared

Figure 3-2. Sample Page from Hazard Mitigation Plan Website

City of Roseville StoryMap

An ArcGIS StoryMap is @raphic,interactive web-based organizesf information A StoryMap was developed
on the Citys website with informatioaboutthe natural hazards. The website was distributed to community
groups and interested stakeholders. Tteithinformatiorincluded in the StoryMapllows residents to input
addresses and leawhethera specific hazard affextheir location.Snapshotérom the Citys StoryMapare
provided inFigure3-3 andFigure3-4.

——

Roseville has a long-standing reputation as a national leader in risk reduction through proactive hazard
mitigation. This reputation has been built through innovative planning and a commitment to protecting
residents and businesses from the impacts of natural disasters.

Embracing the goals of the Disaster Mitigation Act of 2000, Roseville created an initial Hazard Mitigation Plan
that became a model nationally and has been touted by the Federal Emergency Management Agency
(FEMA) as a “mitigation success story.” The City of Roseville's plan was adopted by City Council on July
20, 2005, and was formally approved by FEMA Region IX on August 10, 2005. The City updated the original
Plan in 2018. Today the City of Roseville continues these efforts for a more resilient future by updating to the
2023 Hazard Mitigation Plan.

Hazard mitigation, according to FEMA, "is any sustainable action that reduces or eliminates long-term risk to
people and property from future disasters." Actively performing hazard mitigation "breaks the cycle of
disaster damage, reconstruction and repeated damage and includes long-term solutions that reduce the
impact of disasters in the future.”

Figure 3-3. Home Page from StoryMap
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Plan Update Approach

ROSE%LLE 2023 Multi-Hazard Mitigation Plan Update
S e e — e

The City of Roseville has provided information
about local hazards, using the same data that
informs local emergency management planning
Use the map to the right to view data for a variety
of hazards.

ﬂ Interactive Hazards Map Click here for Multi Hazard Mitigation Plan homepage

Click layers on and off to customize the
information you want to see. Zoom in or search
locations that are of interest to you

View the hazard layer by using the menu bar in
the top right of the screen to turn layers on and off.

Flagstaff

Layers can be turned on/off individually or all at Hill

once in a group. The legend wil display any layer

that is currently tured on. L
Sankey

¢
All information included here is sourced either

from the City of Roseville, ESRI, California
Department of Conservation, USGS, Hazus v5.1

or FEMA DFIRM

Disclaimer: These datasets, maps, and apps were |~~~ - Lake'Hills

prepared for general inguiries only. The City of Estates

Roseville gains access from multiurisdictional

databases and is not liable for errors or omissions | ™ Zmi

that might occur. Official information concerning 2 Antalone G ) S
specific data should be obtained from recorded or Elverta < P 54 NGA, USGS | Ciy of Rocklin, C evile, California Stete Parks, Esri, HERE, Ger... A=) 1]

Figure 3-4. Example StoryMap Data Page

The applicabily of the City ofRosevilleStoryMap goes beyond the life of the hazard mitigation plan update
will remain with the Cityand continue as a template to support visual andldetad communication about the
range of hazards relevatRoseville New and revised data can be loaded into the platform in the future to
compare hazard risk with any other spatial dataset (soft stiarcture inventory, social vulnerability data, etc.).
StoryMapwebsite address is as follows:

https://experience.arcgis.com/experience/b81233008eb&BitA 27607d25a65f/page/Overview/

3.6.2 Public Involvement Results

The public involvement strategy used fbe planupdate introduced the concept of mitigation to the public and
provided the Steering Committee with feedbaclide in developinghe Plan All citizens of Roseville were
provided ample opportunities to provide comment during all phases of this plan update pralgess3
summarizes public meeting attendari@etailed analysis of the survey findings is presentepipendix A

Table 3-3. Summary of Public Meetings

Date Location Attendance
March 16, 2023 Virtua Microsoft Teams 27
May 25, 2023 Riley Library, Roseville 7

3.7 PLAN DEVELOPMENT CHRONOLOGY/MILESTONES

Table3-4 summarizes important milestones in the plan update process.
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Date
2®@2
921

10/5

Table 3-4. Plan Development Chronology/Milestones

Event

Planning Team Meeting #1

Planning Team Meeting #2

10/10 Steering Committee Meeting #1

10/19 Planning Team Meeting #3

10/26 Public Outreach
11/14 Steering Committee Meeting #2

12/12 Steering Committdeeting #3

2@3
1/11

1/25

1/31
2/8

2/13

2/22
3/8

Planning Team Meeting #4

Planning Team Meeting #5

Public Outreach
Planning Team Meeting #6

Steering Committee Meeting #4

Planning Team Meeting #7
Planning Teakteeting #8

Description

—a—a_—_a —Sa_—a_—a_a_a a2 _a2_a_9a  _a2_a2_a2_a2_a2_a2_a2 _a_a_a_a_92 _a_0_9_2_2

= —a —a —a_a_a_a _a_a_a _a _9_a _a_a_2

Introductions

Planning Process Overview

Goals, Objectives, Mission Statement
Review previous hazards of concern

Outreach and Engagement strategies and methodology

Planning Process Update
Reconciliation of Prior Action Items
Goals, Objectives, Mission Statement
Review previous hazards of concern

Outreach and Engagement strategies and methodology

Introductions

Project Overview

Project Coordination

Hazard Assessment & Risk Assessment
Outreach and Engagement

Requests from Committee Members
Public Comments

Planning Process Updates
Hazards of Concern
Outreach and Engagement Status Update

Hazard Awareness Survey Released

Project Coordination

Hazards Assessment

Outreach and Engagement
Requests from Committee Members
Public Comment Periods (3)

Project Update
Hazard Assessment Update
Outreach and Engagement Update

Mitigation Action Reconciliation

Plan Maintenance

Public Survey Update

Mitigation ActiDevelopment

StoryMap and Public Survey Update
Public survey closed with 520 responses
MitigatioAction Development

Social Vulnerability Dataset Discussion
Folsonbam DikBreparednegliscussion
Project Update

Social Vulnerability Index Decision
Hazard Assessment Update

Outreach and Engagement Update
Planning Process and Status Update
Planning Process and Status Update
Steering Committee Meeting Prep

Attendance

9

19

N/A
16

16

N/A

18

3-10
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4. CITY OF ROSEVILLE PROFILE

4.1 LOCATION AND PLANNING AREA

The City of Roseville lieso thewestof thefoothills of the Sierra Nevada Range, about 16 miles northeast of
downtown Sacramento. It is the largest city in Placer County and has experienced considerable residential and
commercial growth irthe pastwo decades.

The focus of this Hazard MitigatidPlan is the primary planning area defined in@ity of Roseville General
Plan 2@5. The planning area includd8.39square miles of incorporated lands and an additié®@hcres
making up theCity& sphere of influence, as showrFigure4-1. It is divided into smaller areas callé8pecific
Plan Area0b for which more detailed individual plans have been developed to implement the General Plan.
Fourteerspecific plans have beenaated containingdetailed design guidelines and agreements to guide
development and ensure tliais funded and built as planned.

Roseville is largely urbanized@he incorporated area and sphere of influence are the primary focus of General
Plan policiesbutfisecondary planning areéaalso bear relationship to Roseville planning efforts, depending on
the planning issue. For example:

f  For the issue of air quality, the secondary planning area includ&styhend all areas outside ti@ity
that are withirthe associateBacramento Vallegir basin.

f  For flood protection, the secondary planning area encompasses the complete drainage basins of surface
waters that flow through Roseville.

f Other secondary planning areas encompass varying boundaries beyonchémg pkanning area for
issues such as solid waste, recycling, transportation and wastewater treatment.

4.2 HISTORICAL OVERVIEW

4.2.1 Pre-Development

The Placer County region was first inhabited by the Maidu Indians, whose territory extended from the Sacramento
RiverValley to the Sierra Nevada Range. The Southern Maidu occupied the American River basin, along with the
Bear and Yuba Rivdrasirs in the area now recognized as the City of Roseville. An abundance of plants and
animals supported the Maidu tritiéarge population. Evidence of the Maidu communities still exists along the

banks of Strap Ravine and Dry Creek.
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4.2.2 Founding of the Community

Fur trapping expediins came to the area in the early 1800s, and James Marshall discovered gold in the region in
1848. Some of the miners who came in search of gold became ttefast@ioneers, taking up farming along

the fertile creeks. Eventually, disease, gold miaeid early settlers killed or forcibly removed the Maidu from

their traditional lands. By 1864, tra¢&ying crews from the Central Pacific Railroad had pushed eastward from
Sacramento building the western half of the ndtidinst transcontinental raileal line. At the site of toddy

Roseville, the rails of the Central Pacific intersected with those of the California Central, a small line which then
linked the towns of Folsom and Lincoln. The place where the two lines joined was labeled on railroad maps
fiThe Junctiord The small freight and passenger center called Roseville developed around the junction.

For many years, Roseville remained a small railroad shipping point of about 250 inhabitants, centered on the train
depot and a few small businesand houses lining the two principal streets, Atlantic and Pacific. This changed
between 1906 and 1908, when railroad roundhouse and repair facilities were moved to Roseville from nearby
Rocklin. By 1908, the population increased to 2,000. New subdivisiorsslaid out to accommodate

newcomers, many of whom moved from Rocklin. The business district expanded along Lincoln, Main, Church,
and Vernon Streets. A chamber of commerce was organized to provide municipal services such as water,
electricity, police andire protection. In April 1909, the town incorporated and began to grow until it became

Placer Counts largest city.

4.2.3 Post-Incorporation Development

Railroad expansion continued, and local businesses grew asnwvtb#. 1920s,he Pacific Fruit Expressécplant

was the worlés largest artificial ice plant. Also by the 1920s, the Southern Pacific Railroad boasted the largest
freight marshaling yards west of the Mississippi River at Roseville. By the start of the Great Depression in 1929,
Rosevillés populéion had risen to 6,425.

During World War Il, thousands of troop and munitions trains made their way through RosevillgityThe
continued to boom as a railroad center into the-pastyears, but by the 1950s it faced competition from airlines
and intersate trucking. The introduction of jet aircraft and the construction of Interstate 80 through Roseville
caused the oneeooming passenger train service to decline abruptly. The local depot was closed in 1972 and
razed the following year. The Pacific Fruifiess ice plant closed in 1974, rendered obsolete by the introduction
of selfrefrigerating shipping options.

Completion of Roseville Community Hospital in 1952, the Folsom Dam in 1955, and the Roseville Freeway
(Interstate 80) in 1956 gradually shiftéetpopulation away from downtown Roseville to what would become
known as East Roseville. Roseville Square, the @s\irst shopping complex, was completed in 1961. Today,
Roseville has more than 28 million square feet of commercial, office, and indflistiadpace, and is ranked
10th statewide in total taxable retail sales.

In 1964, Roseville was selected as one of Look mag@zileAmerica Cities. Roseville experienced a
population surge in the 89s as developers built up its broad expanses of cheap open land with easy
transportation access. As the population expanded, so did the need foeleatecity, sewage, police, fire
protection, recreational and educational services
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4.2.4 Current Conditions

TheCity has continued to grow outward. An expansive industrial zone lies north of Roseville adjacent to

Highway 65, along with numerous corporate headquarters along Douglas Boulevard EmcetkaRoad area.

Although Roseville is no longer jua railroad town, the railroad remains a major factor in the local economy, and
Roseville is still one of the principal railroad centers of the West. Passenger service was reintroduced in 1987 and
a new intermodal depot facility was completed.

Today RoseMe is an emerging urban center with a mix of residential and employment uses. The center of the
City is typified by the downtown and small lot, sindéemily residences, while newer commercial and office
development and larger suburb@pe residences ahnacterize the edges of towks of Januarn202Q the

California Department of Finance estimated the &ipopulation to be4i3,4933 a20.8percent increase since

2010. It is anticipated that Roseville, along with the remainder of the South Placer/Saor&®agion, will

continue to be the focus of significat#velopment. Currently, the focus of new development is along the eastern,
western, and northern portions of the community.

4.3 PHYSICAL SETTING
4.3.1 Geology

Roseville is within the Great Valley and Sierra idéa geomorphic provinces of California. Located on the east
side of tle Sacramento Valley, Roseviliegeology consists of water deposited (alluvial) sediments from the
erosion of the Sierra Nevada mountain rafige Citys area icharacterized by gently sloping terrain with areas
of steep ravines in the northeaand relatively flat valleyn the western portion of the City

4.3.2 Soils

Soilsin Rosevilleinclude some Quaternary (less than 1.8 million years old) sands, sandstonesstod esu

some Upper Tertiary (1.8 to 24 million years old) sandstones, mudstones and limestone, some Lower Tertiary
(24 to 64 million years old) mudstones and sandstones, and Franciscan melange and serpeeseaisailsre

very dense glin some areasoft rock. Som&uaternary muds, sands, gravels, silts and anedocated along
100-year floodplainsSoils in Roseville also includdehrten formatiorava flow, which restricts permeability.

4.3.3 Climate

Roseville and the northern Central Valley have aitdednean climate with warm, dry days and cool nights

during the summer, when the average temperature is 93°F during the day anchiit-Tdte California Energy
Commissiorhasdeveloped climate zones based on energy use, temperature, and othearfiacaated

representative temperature data for each zone. Roseville is located in Zone 11: Red Bluff. As a whole, Zone 11
experiences sharply defined seasons with summers consisting of almost constant sunshine and dry air and winters
with piercing windsand thick ground fog.

Table4-1 presents a summary of annual climate conditions. Precipitation from May through October is rare, with
most of the rainfall in the Greater Sacramento area, including Roseville, occurring between November and April.
Prevailing winds in the summer can béhtigo gusty from the south. In the late summer and early fall, several

wind events typically occur, with northerly winds that cause critical fire weather conditionsGitytend

surrounding areas.
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Table 4-1. Roseville Climate
Average High | Average Low

Temperature Temperature Record High Record Low | Total Inches of

Temperature (°f Temperature Precipitation
January 56 41 73 17 41
February 61 44 78 19 46
March 67 46 86 26 3.4
April 73 49 106 60 16
May 82 55 112 35 07
June 90 60 115 43 02
July 95 63 115 50 00
August 94 62 114 45 00
September 83 59 115 46 03
October 78 52 102 32 12
November 64 45 86 26 2.9
December 56 40 74 16 4.2
Annual Average or Total 77 51 98 36 23.2

SourceWeather Spark

4.4 SENSITIVE RESOURCES

The City recognizes thaknsitive resources dimited and thathey must be conserved wherever possible. For

many, the Cit{s open space setting is a highly valued natural resource. Given the strong interrelationship between
open space and conservation issues, the City of Roseville has chosen to address these issues in a single element
its General Plan: the Open Space andseovation Elemen¥/ egetation and wildlife resources and corridors are

an important component of the overall open space system and have been the historical focus of preservation
efforts in Roseville. If future generations are to enjoy and benefit frometueirces available to the present

generation, these finite and fragile resources must be preserved and managed.

The vegetation and wildlife resources of Roseville can be broadly classified by habi®agtgsslands, oak

woodlands, riparian areas, an@senal wetlands as discussed below. Whenever possible, the focus of

preservation efforts is multipurpose. It is therefore preferred, for example, to preserve woodlands, grasslands, and
wetlands in combined rather than separate and unconnected settings.

4.4.1 Grasslands

Relatively small amounts of sedlustaining grasslands remain in the northern and western undeveloped edges of
Roseville. Less extensive areas of grassland are present in smaller undeveloped areas scattered throughout the
City. Before Spanish andter settlers arrived in the Central Valley, the grasslands contained native species. The
effects of grazing and clearing of large tracts for agriculture resulted in the decline of native species. Today, most
of the grasslands in the region containimaiive species. These areas do, however, provide important habitat for
birds and other wildlife.
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4.4.2 Oak Woodlands and Riparian Areas

Oak woodlands are generally present near th&xCitajor stream channels. The microclimates and alluvial soils
in the woodlandgprovide ideal conditions for degpoting shrubs and trees. Most woodland areas are relatively
open, with little shrub growth.

Riparian areas support a much wider biological diversity. Situated along and within téed@igks and

watercourses, ripariazorridors are a source of food and water and provide cover, nesting sites, and migration and
dispersal corridors for wildlifeRiparian areas are also important in flood protection and improve air and water
quality through natural filtering.

Oak woodland iad riparian areas are City resources not only because of the diversity of species they support but
also because they provide natural open space and aesthetic value. @her€itly systems are described in detail

in the groundwater recharge and water iqpabmponent of the Open Space and Conservation EleffeatCity
regulates the protection of native oak trees through the Tree Preservation Ordinance, which includes standards
that limit disturbance within protected zones of oaks and emphasizes avaiflaieeeremoval. Where avoidance

is not feasible and tree removal is authorized by the City, mitigation is required on darivdh basis. The

Tree Preservation Ordinance is a valuable tool in protecting Rogéeili&k trees and habitafs.creek and

riparian management and restoration plan is being developed that will provide standards for riparian area
management and enhancemeéditionally, the City maintains an overarching management plan for upholding
the Cityds requirements in maintaining opgpace.

4.4.3 Seasonal Wetlands

Many of the wetland areas in Roseville are seasonal and therefore receive, retain, and transport water only during
the wet season. Wetlands are subject to the regulations of the U.S. Army Corps of Engineers under the provisions
of Section 404 of the Clean Water Act. Two primary types of seasonal wetlands are present in the City:
intermittent drainage and vernal pool wetlands.

Intermittent drainage wetlands typically consist of channels 1 to 10 feet wide that flow over a vamidtstita.
Most are wet only during winter and transport runoff. They are typically dry during summer, with scattered
ponds, butheymay contain water from adjacent urban runoff.

Vernal pools represent a significant seasonal wetland resource in Rogédthibegh relatively abundant in
Roseville and the Sacramento/Placer County regdfiay, are considere@restatewidefor their limited natural
occurrence and distribution and for the unique native plant and animal species they support. Found in valley
grassland areas, vernal pools are typically small, shallow, hafttgaed depressions that fill with water during
the winter wet season, gradually drying by late spring or early sur@egral plant species occur only in
association with these special ftats, which has triggered concern about their inventory and preserviation.
types of vernal pools are present in the Roseville area:

f  Northern volcanic mud flow vernal pools occur in shallow depressions on Mehrten mud flow formations
where the slope iseperally less than 2 percent.

' Northern hardpan pools generally occur on the Inks or Cometa soil series at the lower basin portions of
creek floodplainsDuring the wet season, the pools provide special habitat for unique plant and animal
species whose geination, growth, and reproductive cycles coincide with the availability of collected
water. Individual pools vary significantly in the length of time they remain wet and in the diversity of
plant species present.
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4.4.4 Sensitive Species

The California Departmemf Fish andwildlife maintains the California Natural Diversity Data Base, which
includes known locations of state and federally listed endangered, rare, and threatened plant and animal species,
including species considered by the scientific communitetdeserving of such listing.

The sensitive plant species that may be present in Roseville are primarily associated with vernal pool
environments and include the following: Bagd.akehedge Hyssofs(atiola heterosepala Dwarf Downingia
(Downingia humili, and Vernal Pool Brodiac®{chelostemma lacunavernaliBoggs Lake Hyssop is listed as
endangered by the state and California Native Plant Society. Dwarf Downingia and Vernal Pool Brodiaca are both
included on the California Native &t Societyfiwatch lisb and have sufficiently limited distribution to warrant
continued monitoring. Vernal pools in the City may also contain federally listed endangered vernal pool tadpole
shrimp Cepidurus packardiand federally listed threatened vdrpaol fairy shrimp Branchinecta lynchi

Anadromous chinook salmo®Kcorhynchus tshawytschand Central Valley steelhea@rfcorhynchus mykiss

are known to be present seasonally in Dry Creek and its upper tributaries. Steelhead is listed by thie &h&. Fi
Wildlife Service as a threatened species under the Endangered Species Act. Chinook salmon within the Central
Valley Fall/Late Fall Run are listed as a candidate spdciesidition to the federal and state classified rare or
endangered wildlife spies known to inhabit Roseville, favorable habitats for other listed species are present in
the area. Other special status species potentially present in Roseville includexCiHapds, Swainsais Hawk,

Valley Elderberry Longhorn Beetle, SanfGd\rrowhed, and the Northwestern Pond Turtle. Bald eagles have
been sighted near Folsom Lake, and the American peregrine falcon is present in the Sacramento Valley. All of
these species thrive theriparian habitatef floodplain environments.

45 DEVELOPMENT PROFILE
45.1 Land Use Policies

In addition to a considerable jump in residential growth, Roseville has experienced considerablengrowth
commercial andndustrial development. Based growth projections and current land use allocations in the
General Planthe Cityhas sufficient development potential through 2035 for both residential and commercial
uses Typically, residential landises will be built outvell before complete buildout of nonresidential land could
occur, anticipated after 2050

Numeroudactors will influence growth throughout the South Placer County/Sacramento region:

f Global, national, state, and regioeabnomic conditions
Federal and state budgeind regulatory actions
Perceptions about the quality of life

Housing costs anavailability

Job and educationapportunities

= =4 —a -—a -

Infrastructureresourceand landavailability.

Management of the Cifg growth is guided byhe Land Use Element of Rosevi#eGeneral Plan, which consists
of a land use map and land use policies. The t\gwal of the Land Use Element is to promote a balanced and
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innovative land use pattern that retains and enhances the distinct character and identity of Rteeldheuse
map included in the Land Use Element generally shows thé@ijsting and lanned land use mix and pattern.

Land use decisiemaking is guided not only by the land use map but also by the goals, policies and
implementation measures in the Land Use Elenidr.Cityds land use policies are built uponderlying
principles that were established based on input the City received from its reami®tiie® Growth Management
Committee established in 200Bhese principles have impacted the overall policy direction anduamgattern
in the City of Roseville. They include the following:

f  Promote and enhance Rosewiainique character and identity.

f Distinguish Roseville from adjacent communities through the quality of development and design and the
level of public serviceand facilities provided.

f Protect and enhance Downtown and the &igstablished neighborhoods.

 Promote new development and ensure that development is an integrated and connected part@f the City
land use pattern.

U Provide a variety of housing types amportunities to serve the needs and incomes of all households.

f Create a balanced land use pattern with an appropriate mix of uses to accommodate residential,
employment, service, and social needs within the community.

I Preserve open space in areas wittsigime environmental resources and provide Fdghlity, accessible
recreational amenities.

f  Ensure fiscal responsibility.

f Create a land use mix and development pattern that accommodates and promotes alternative
transportation modes for ease of access mpdaved air quality and public health.

 Proactively manage and plan for growth

State, regional and local growth projections indicate that Roseville and the South Placer County/Sacramento
region will continue to draw residential and employment growth. Mdichi® attraction can be attributed to

desirable location and access, availability of an educated and skilled workforce, land costs and overall quality of
life. Local and regional economic conditions will drive the local growth potential, and existingdand

allocations may require madification in the near future.

4.5.2 Residential Development

The Land Use Element of the General Plan identifies three primary residential land uses:

f  Low-Density Residentiad The lowdensity residential land use category is for dtgwment of the
singlefamily dwelling units that make up the majority of Rose@laousing supply. The lower densities
are assigned to lands that require flexibility to accommodate development constraints (e.g., slopes, trees,
etc.). Typically, lowdensty residential lands should require minimal grading or disturbance of natural
features.

Medium-Density Residentia The mediuradensity residential land use category is for stimlsingle
family detached dwelling units and attached patio homesplates townhouses, condominiums, and
mobile home parks. This residential land use accommodates a variety of housing typesigmslands
often used as a transition or buffer between higher intensity land uses aderisity residential land
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use. It may ao be applied as a transition between higher volume roadways and lower density residential
uses.

' High-Density Residentia® The highdensity residential land use category is normally developed with
multiple-story apartment or condominium structures contgimmltiple attached dwelling units. The
broad range of densities in this category yields a variety of design options. In some areas, this land use
category may be combined with commercial uses to form a rugedlevelopment where higher
densities are dasible and beneficial.

According to the State Department of Finance, theré@y@B2housing units in the City. Singlamily detached
homesmade up abou4 percent of the housing stock as of Januag22Multi-family homes made up22
percent, and mobileomes accounted féess tharl percent.The Building Division reportechat498 permits
were approved in October 2022, representi?s,900,513.9% job value to the CityThe Placer County
Association of Realtors provided statistiodicating that the median purchase price of sifigtaily houses in
Roseville rose approximateR8 percent betweeAugust2021 andOctober2022, from $40,000to $645000. As
indicated by the increase in housing prices, the demand for$arglly homescontinues and available land for
singlefamily homesds ample

4.5.3 Non-Residential Development

Rosevillés nonresidential land use designations include areas designated for commercial, office, industrial uses,
special areas, and combinidiptricts. Special designations include Central Business District, Public and Quasi
Public uses, Parks and Recreation, Open Space, and Urban Reserve. Like the residential designations, each non
residential designation includes a purpose statement, prandrgecondary uses, and development standards,
including a floor area ratio. Unlike the specific secondary uses listed for residential designations, which are
intended to be subordinate and may be permitted only to support neighborhood conveniencegsidardial

land use designations permit secondary land uses that are supportive and complementary of the primary uses, not
necessarily subordinate. Typicalthe size of secondary uses is limited and therefore does not warrant a separate
land use desigtion. Table4-2 summarizes the neresidential land ses.

Table 4-2. Non-Residential Land Uses

Land Use Purpose

Neighborhood The neighborhood commercial land use designation is intended to provide basic commercial servi
Commercial  convenience of surrounding neighborhoods within walking distance of major residential areas.

Communit Thecommunity commercial land use designation is distinguished from the neighborhood commerc
Commercial providing a broader range of goods and services to an expanded service area.

Regional The regional commercial land use designatioded tntaccommodate larger shopping centers and co
Commercial | activities where uses provide goods and services to a citywide and regional service area.
Business The business professional land use designation provides areas for snffideamsbmrgeloding uses

Professional  supportive of offices.

Light Industrial The light industrial land use designation is applied to lands reserved for office, industrial, and rese
development uses that generate very limited noise, vibration, aula, litylst, snother pollutants, and a
either integrated or compatible with surrounding uses.

Tech/Busiess Varianbf thdight industridésignation envisioned as more of a campus type use. The land use desig
Park for a mix of usestthege compatible with and act as a transition between the light industrial use types
and residential uses.
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Land Use Purpose

General The general industrial land use designation is intended to provide areas for industrial uses that ter

Industrial vibration, odor, dust, smoke, light, and an aesthetic appearance not compatible with residential an
receptors. Theent of this category is to provide a place for industrial useSityittanisheroperly bufferei
from other uses.

Transfer Statior The transfer station land use designation is intended to preserve and protect industrial areasvasta
transfer station.

Central The Central Business District is a distinct land use category that acknowledges land use patterns
Business greater intensities and traditional mixed uses of retail, office, and apantictantlifiitedlistits applicatiol
District Central Roseville, the West Roseville Village Center, and areas of greater urban intensity.

Park/ Recreatio The park and recreation designation is used to identify public parks in Roseville

Open Space | The open spe land use designation is ugeelsiEerve and protect public and private lands that are sign
to wildlife habitat, natural features, or flood hazard. Within new developmenyeaedmatipldiddbound:
will be designated as OpEté&. In addition, sensitive or unique natural features, including, but not lit
wetlands, vernal pools, and oak woodlands, are to be designated as open space as part of specifi
major development review processes.

Public/Quasi  The public/quamiblic land use designation is used to establish areas for education, religious assen
Public governmental offices, municipal corporation yards, and water treatment plants.

Urban Reserve The urban reserve land use désigimaapplied to lands that are anticipated to receive urban land ent
at the present time are constrained by growth management policies, availability of services or othe

Floodplain The floodplain designation identifiethiainaise within the 4@@ar floodplain boundaries as defined in the
Element of the General Plan. Development of lands with a floodplain land use designation is strict
City of Roseville. In areas with existing developmedpl&ie diesignation is an overlay or combining la
As part of a specific plan, the land use designation may be combined with an open space or parks
found consistent with the policies of the Safety Element.

Study Area The study aresntd use designation is used as a combining land use to identify future General Plan
study areas. This combining designation may be applied to any area where the City believes that .
analysis and amendment of the Gearmld3i be desirable to resolve specific neighborhood or land L

Village Center The Village Center land use designation is intended allow for a mix and density of land uses comr
downtown, urban setting. It allows for feaxibdityiation from the standards and permitted uses conta
primary land use designation for which it is combined.

4.5.4 Building Stock Used for Risk Assessments

According to assessor reds: there ar&0,516buildings in the planning area, with aabreplacement value of
$47 .4billion. The Cityds housing stock, predominantly characterized by shfeyheily detached dwelling units,
makes up 96 percent of the total building sta@ble4-3 shows the distribution of buildings by type of use.

Table 4-3. Distribution of Buildings in the Planning Area by Use Type

Use Type Number of Buildings Replacement Cost
Residential 48,288 $27,733,494,567
Commercial 1,736 $15,320,115,726
Industrial 334 $1,873,405,841

Agricultural 7 $40,971,589

Religion 53 $409,382,787

Government 17 $139,887,051

Education 81 $1,854,390,958

Total 50,516 $47,371,648,518
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4 5.5 Critical Facilities

Critical facilitiesd those that are essential to the health and welfare of the popylatioavea potential to

impact public health and welfgfe areespecially important afterhazard event. The risk assessment for each
hazard in this plan discusses that hadmpdtential impact on critical facilities. For some hazards, potential
damage to critiddacilities was estimated using the Hazards U.S. (Hazus) computer model developed by FEMA.
For this reason, the list of critical facilities was categorized usiadollowing FEMA-definedlifeline categories:

 Communicationsd Infrastructure, Alerts, Warngs, Messages, 911 and Dispatch, Responder
Communications and Financial Services

 Energyd Power (Grid), Temporary Power and Fuel

f  Food, Water and Sheltering Evacuations, Schools, Food/Potable Water, Shelter, Durable Goods,
Water Infrastructure, and Agriculture

! Hazardous Materialsd Facilities, Hazardous Debris, Pollutants and Contaminants

f  Health and Medicald Medical Care/Hospitals: Patient Movement, Public Health, Fatality Management,
Health Care, and Supply Chain

f Safety and Securityy Law Enforcement/Security, Sedrand Rescue, Fire Services, Government
Service, Responder Safety, and Imminent Hazard Mitigation

f Transportationd Highway/Roadway, Mass Transit, Railwdyyng Beach AirportMaritime and
Pipeline Port of Long Beach

In the analysis for this plathe hazatousmaterials facilities were grouped widarious mostly privately owned
facilities (churchesa shopping center, major employdisraries, etc.)n a category labeledthero Table4-4
provides summaries of the general types of crititailities. Thelocation of critical facilities in the planning area
is shown orfFigure4-2 andFigure4-3.

Table 4-4. Planning Area Critical Facilities

FacilityType Number in Planning Area

Communications 121
Energy 22
Food, Wate Sheltering 69
HealthandMedical 52
SafetyandSecurity 82
Transportation 88
Other 105
Total 539
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4.5.6 Development Trends

Table4-5 summarizes development trends in the performance period since the preparation of the previous hazard
mitigation plan, as well as expected future development trends.

Table 4-5. Recent and Expected Future Development Trends

Criterion Response

Land annexed since last hazard mitiga Amoruso Ranch Specific Plan annexed iyppddSimately 694 acres.
plan

Land targeted for annexation in next fiy None
years

Areas targeted falevelopment or major Yes.
redevelopment in the next five years, a The adopted West Roseville, Sierra Vista, Creekview, and Amoruso Ran
whether any of the areas interface with Plans and the North Industrial Planrargjl Arelude vacant land that is currel

known hazard risk areas. developing.

Number of permits for new constructiol 2018 2019 2020 2021 2022
SEUee n i (115 since 'the.preparanor Single Family 814 998 1225 1883 1444
the previous hazard mitigation plan i i
MultitFamily 1 4 15 0 154
Other (commercial, mixed use, etc 28 20 25 27 39
Total 843 1022 1265 1910 1637
Number of new constructiparmits for { Special Flood Hazard Arkasithin Infill area only, all new development :
each hazard area (or qualitative described above include all floodplain area within designated open sp:
description of where development has { Wildfire Risk Areas:
occurred). | High Liguefaction Aréas:
Level of buildout in the City, based on  Asof 2023, the City has a developed residential inventory of 60,543 units
buildable lands inventory. 16,656 units of allocated capacity remaining to be built.

The Roseville General Plan and specific area plans govern land use decision archakilicy Decisionsm

land use will be governed by these programs. Phaswill work together with these programs to support wise
land use in the future by providing vital information on the risk associated with natural hazards in the planning
area.The City ofRoseville will incorporate by reference thpdatedHazard Mitigation Plan in the Safety

Element of its General Plan. In addition to proactively planning for the implementation of Senate B3VgSB)
upon the next plan update process, this incorporatitbremsure that all future trends in development can be
established with the benefits of the information on risk and vulnerability to natural hazards identifie@iarthis

4.5.7 Transportation Network

Rosevilleis segmented by physical featusegh astreans, natural parkways, open spategways railroads

and industrial facilitiesRestrictions associated with these featunay create traffic congestion and delay

emergency responsegraffic congestion at peak commute times on major roadvgaybarrierto timely response

for emergency services. In the event of an accident or other emergency at one of the key intersections between a
road and a stream, freeway, or railway, sections of the City could be isolated or have response timéh&owed.

U.S. Censs estimates that over 82.4 percent of workers in the planning area commute alone (by car, truck or van)
to work, and mean travel time to work is 27.2 minutes (the state average is 29.8 minutes).
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4 5.8 Attractions and Education

The City of Roseville is a local shping destination with the Fountains at Roseville and the Westfield Galleria at
Roseville serving as the main shopping center in the city and the skecgest shopping mall in Northern
California. Extension campuses of Brandman University and Siertegéaddre located in Roseville.

4.6 DEMOGRAPHICS PROFILE

4.6.1 Population Estimates

Current and Historical Population

The California Department of Finan@stimated the population Biosevilleto be152,928as of January 2023
Table4-6 shows past population estimates from 2000 t820Re risk assessments included in this hazard
mitigation plan use a planning area populatiod4i,773 based ora2020California Department of Finance
estimatedrawn fromCensus data

Table 4-6. Annual Population Data

Year Population Year Population Year Population
2000 79,921 2008 111,259 2016 132,627
2001 83,230 2009 114,869 2017 135,300
2002 87,977 2010 118788 2018 137,824
2003 94,099 2011 121,290 2019 141,097
2004 99,371 2012 123,686 2020 147,245
2005 104,105 2013 126,310 2021 148,736
2006 106,451 2014 128,327 2022 151,450
2007 108503 2015 129,730 2023 152,928

Source(CA Department of Finance n.d.)

The fulktime population increased B8,829from 2003 to 2023, a62.5percent increase (sé@able4-6). The

2022 population was more thagix times that of 1982, when the City had 26,127 resid®&asveen 2010 and the
end of 2020, Roseville experienced an estimated 21.4 percent increagelliatiord averaging 2.1 percent per
year(seeFigure4-4). This trend indicates that the population of Roseville will continue to grow through the end
of the decadealbeit more slowly than the population boom experienced between 2000 and 2010.
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Figure 4-4. Placer County and Roseville Population Growth
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The average household size in Roseville is 2.66 persons, according to U.S. Census Bureau American Community
Survey estimates for 204820. This household average may vary by land use and location in the City. For
example, the 3,814 agestricted lowdensty residential units in the Del Webb and West Roseville planning areas
have an estimated aegehousehold sizef 1.8.

Projected Future Population

Rosevillés General Plamstimates a buildout population 18,000, with 75,200 dwelling units, &illion
square feet of neresidential building square footage, and between 120,000 and 150,000 locabjabg-7
shows the General Plastimategor existing(2016) and future developmentable4-8 shows theRegional
Housing Needs Allocatiofor Rosevillefor 2021through2029

Table 4-7. General Plan Projections of Existing and Future Development

2016 2035

Dwelling Units 52,900 75,200
Population 135,800 198,000
NonResidential Square Footage 33,000,000 60,000,000
Jobs 82,000 120,000 to 150,000
Jobsto Dwelling Units 1.55 1.6t02

Table 4-8. City of Roseville Regional Housing Needs Allocation, 2021 - 2029
Regional Housing Needs Allocation

Income Categor Number of Units Percentage of Total Units

Extremely Low 1,927 16.0%
Very Low 1,928 16.0%
Low 2,323 19.2%
Lower Income Total 6,178 51.2%
Moderate 1,746 14.5%
Above Moderate 4,142 34.3%
Total 12,066 100.0%

4.6.2 Demographic Indicators for Social Vulnerability

Some populations are at greatsk from hazard events because of decreased resources or physical abilities.
People living near or below the poverty line, the elderly, individuals with disabilities, women, children, ethnic
minorities, and renters all experience, to some degree, maresfiects from disasters than the general
population. These vulnerable populations may vary from the general population in risk perception, living
conditions, access to information before, during and after a hazard event, capabilities during anceaeoesan
to resources for postisaster recovery. Indicators of vulnerabilitguch as disability, age, poverty, and minority
race and ethnicity often overlap spatially and often in the geographically most vulnerable locations.

Indicators from Census dateeacommonly used to assess social vulnerability. For the social vulnerability
demographic profile component for this plan, the following indicators were selected:

f Population Under 15 Years of Agé Children, especially in the youngest age groups, often tanno
protect themselves during a disaster because they lack the necessary resources, knowledge, or life
experiences to effectively cope with the situation. Hazard mitigation planning needs to be tailored such
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that the community is prepared to ensure thatodl are safe during disaster events and that families
with children have access to necessary information and tools.

f Population Over 65 years of Agd People 65 years old and older are likely to require financial support,
transportation, medical care, oriasance with ordinary daily activitiegspeciallyduring disasters. They
are more likely to be vision, hearing, and/or mobility impaired, more likely to experience mental
impairment or dementia, and more likely to live in assiitadg facilities whereemergency
preparedness is at the discretion of facility operators. Hazard mitigation needstmtfor such needs.

1 People of Colo® Social and economic marginalization of certain racial and ethnic groups, including real
estate discrimination, has resuli@ greater vulnerability of these groups to all types of hazards. Based on
data from a number of studies, African Americans, Native Americans, and populations of Asian, Pacific
Islander, or Hispanic origin are likely to be more vulnerable than the broamhenunity. Research shows
that minorities are less likely to be involved in4olisaster planning and experience higher mortality rates
during disaster events. Pafitaster recovery often exhibits cultural insensitivity. Since higher
proportions of ethic minorities live below the poverty line than the majority white population, poverty
can compound vulnerability. Hazard mitigation plans need to identify the spatial distribution of these
population groups and direct resources to reduce their vulneydbilitazards.

f Limited English-Speaking Household8 For populations with limited English proficiency, disaster
communication may be difficult, especially in communities for whom translators and accurate translations
of advisories may be scarce. Such housishate likely to rely on relatives and local social networks (i.e.,
friends and neighbors) for information for preparing for a disaster event.

I Persons with Disabilitie® Persons with disabilities or other access and functional needs are more likely
to havedifficulty responding to a hazard event than the general population. Family, neigirizbtscal
government are the first level of response to assist these individuals, and coordination of efforts to meet
their access and functional needs is paramouifeteafety efforts. Emergency managers need to
distinguish between functional and medical needs to plan for incidents that require evacuation and
sheltering. Knowing the percentage of population with access and functional needs allows emergency
managemernpersonnel and first respondersartticipate theservices needed by that population.

 Families Below the Poverty Leveéd Economically disadvantaged families have limited ability to absorb
losses due to hazard impacts. Wealth enables families to absorlzcewer feom losses more quickly,
due to insurance, savingmd often the availability of loweost credit. People with lower incomes tend
not to have access to these resourethe same time, poorer families are likely to inhabit poor quality
housing andeside in locations that are most vulnerable to hazard events. Economically disadvantaged
neighborhoods are also likely to have relatively poor infrastructure and facilities, which exacerbate the
disaster consequences for community members there.

These inlicators were selected based on the availability of datasets at a small enough resolution to determine
probable characteristics of populations within identified hazard arbadollowing sectionslescribe these
indicatorsfor the planning area.

Aqge Distribution

According to the2021U.S. Census American Community Survey estimatgs,dercent of Rosevillis
population is 65 or olded,9 percent of the population is under the age of 14 and the median & is 3
Figure4-5 shows the age distribution for Roseville.
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Figure 4-5. Planning Area Age Distribution

Race, Ethnicity and Lanquage

According to the U.S. Census, Rosev#leacial composition is predominately white, at about 75 percent of the
City population. The largest minority polation in Roseville is Asiarkigure4-6 shows the racial distribution of
Roseuville.

The U.S.Census Bureau classifies respondenfiHispanic or Latino or fiNot Hispanic or Latin@identifying
Hispanic and Latino, the largest minority group in the nation, as an ethnicity not a race. Hispanic and Latino
Americans have ethnic origins in a Sparsgteaking country or Brazil. Latin American countries are, like the
United States, racially diverse. Consequently, no separate racial category exists for Hispanic and Latino
Americans, as they do not constitute a race or a national group. Any raciargabeyocontain people of
Hispanic or Latino ethnicity. For example: the White or Europ&ir@rican race category contains Neispanic
Whites and Hispanic Whites; the Black or African American category containgliépanic Blacks and

Hispanic Blacks; thésian-American category contains Natispanic Asians and Hispanic Asiai$ie 2020
Census data for Roseville indicates that 16 percent of the City population is Hispanic or Latino.
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Figure 4-6. Planning Area Race Distribution

About 1.6 percent of Rosevitie population is foreigivorn, with the majority born in Latin America, according to
2020 U.S. Census estimates. Other than English, the most commonly spokegéaim the City is Spanish. In

the U.S. Census estimatés] percent of the Cit§s residents reported speaking Engfilss than very web.Of

the foreign born populatio®,5 percent speak Englisiess than very web.This has important implicatienfor
emergency managers, who must get crucial information out to all members of the population before, during and
after emergency events.

Individuals with Disabilities and Others with Access and Functional Needs

While the City of Rosevillés percentage of individuals with disabilities and others with access and functional
needs does not differ much from that of the state as a whole, the overall numbers are significant and warrant
attention from planners and emergency managersi@ae4-9). According to 220 U.S. Census data,

108 percent of the Cit§s population over the age of 5 has a disability.

Table 4-9. Status of Non-Institutionalized Population with Disabilities

Individuals with Disabilities and Others with Access and Functional Ng

517 years 1,063 4.4

1864 years 6,014 14.0

65+ years 7,794 71.2
TETRA TECH
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Income

Based on U.S. Census American Community Survey estimatesZ0r & capita income in Roseville was
$115,318 and the median household income wa5,$19 Table4-10 compares the income and poverty estimates
at the city, county, and state level. Ab@us percent of Roseville residents are below the poverty level (meaning
they spend more than a third atbme on an economy food budget); this inclgl@percent of those under the
age of 18 an@.9 percent of those 65 or older.

Table 4-10. Population Under the Poverty Level
Percent of Total Percent of Children Percent of Elderly

Median Household Population Below (18and Under) Below (65and Older) Below
Income Poverty Level Poverty Level Poverty Level
City of Roseville $95,519 7.5 8.2 8.9
Placer County $93,677 6.6 8.0 8.0
California $78,672 12.3 15.8 1.1

Quantifying Social Vulnerability

State and federal agencies have developed a variety of indiGssé&ssing social vulnerability in a geographic
areabased on multiplendicators Initial review of several of these indices found that teyot provide
meaningfuldemographic data for Roseville. Therefore, the analysis of social vulnerability in the risk assessment
for this planfocuses on householdcome. For this analysisconomically disadvantaged households were

defined as those wittotal income of $40,000 or les&.GIS analysis determined that there are 10,714 such
households in Rosevilld9.4 percent of ab5,236households in the city.

4.7 ECONOMY

4.7.1 Industry, Businesses and Institutions

The planning arda economy is stronglyased in the educational/heattre/social service industry
(24.9percent), followed by professional/scientific industaesl retail tradelnformation, wholesale trade, and
agriculture make up the smallest sources of the local economy, with lesspgbaet of local economy driven
by agriculture Figure4-7 shows the breakdown of industry types in the planning &feaplanning area benefits
from a variety of business activitilajor employers in the City of Roseville include the following:

f City of Roseville f Stagg Howard A Pro Corporation

1 Costco Wholesale 1 Sutter Roseville Medical Center Foundatior
1 Kaiser Permanente f  Union Pacific Railroad Company

1 Roseville Toyota T  Walmart Supercenter
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Figure 4-7. Industry in the Planning Area

4.7.2 Employment Trends and Occupations

According to the American Community Survey, about 63.9 percent pidnaing areé population is in the

labor force. Of the workingge population group (ages 20 to 64), 86.8 percent of men and 75.1 percent of women
are in thdabor force Figure4-8 compares Californi@ and Rosevillé&s unemployment trends from 2015 through
2021. Rosevilléss unemployment rate was lowest in 2019, at 3.0 percent. Unemployment rates significantly rose
from 3.0 percent to 7.5 percent beene2019 and 2020.

Management, business, science and arts occupations and sales and office occupations make up 73.4 percent of th

jobs in the planning area (sEgure4-9). Service occupations make up 15.1 percent of the local working
population.
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Figure 4-8. California and Roseville Unemployment Rate (U.S. Census, 20151 2021)
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Figure 4-9. Occupations in the Planning Area
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5. HAZARDS ADDRESSED IN THIS PLAN

5.1 MAJOR PAST HAZARD EVENTS

Presidential disaster declarations are typically issued for hazard events that cause more damage than state and
local governments can handle without assistance from the federal government, although no specific dollar loss
threshold has been establishedtf@se declarations. A presidential disaster declaration puts federal recovery
programs into motion to help disaster victims, businesses and public entities. Some of the programs are matched
by state program3.able5-1 lists the presidentiahajordisasterand other federal declaratiosimce 1950 that

have affected Placer County, according to Placer CéiMulti-Hazard Mitigation PlanCalOES, and-EMA.

Table 5-1. Presidential Major Disaster, Emergency, and Fire Management Assistance Declarations

Type of Event FEMA Disaster # Date
Flooding DR47 12/23/1955
Flooding DR82 4/4/1958
Flooding DR138 10/24/1962
Late Winter Storms/Flooding DR145 2/7/1963
Late Winter Storms/Flooding DR183 12/28/1964
1969 Storms DR253 1/26/1969
WinterStorms DR682 2/9/1983
Spring Storms/Flooding DR758 2/18/1986
Severe Winter Storms DR1044 1/10/1995
Late Winter Storms DR1046 1/13/1995
Winter Storms/Flooding DR1155 1/4/1997
Sierra Fire FM2463 9/19/2002
Stevens Fire FM2541 8/8/2004
Hurricane Katrina Evacuations: Economic EM3248 9/13/2005
Severe Rainstorms, Flooding, Landslides, and Mudslides DR1628 2/3/2006
Severe Storms, Flooding, Landslides, and Mudslides DR1646 6/5/2006
Wildfire FM2786 9/1/2008
Wildfire FM2832 8/31/2009
Wildfire FM5081 9/17/2014
Wildfire FM5082 10/8/2014
Severe Winter Storms, Flooding, and Mudslides DR4305 3/16/2017
COVIEL9 Pandemic DR4482 1/20/2020
Wildfire FM5405 8/5/2021
Wildfire DR4610 8/24/2021
Wildfire EM3571 9/1/2021
Wildfire FM5453 9/9/2022

Source: FEMA, Placer CavatyHazard Mitigation Pla2120
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Review of these events helps identify targets for risk reduction and ways to increase a coiraetyility to

avoid largescale events in the future. Many natural hazard events do not trigger federal disasterateclarat
protocol but have significant impacts on their communities. These events are also important to consider in
establishing recurrence intervals for hazards of concern.

5.2 IDENTIFIED HAZARDS OF CONCERN

The Steering Committee considered the full rangeatdiral and humanaused hazards assessed in the 2023 State

of California Hazard Mitigation PlarT@ble5-2) that could affect the planning area and then listed hazhad

present the greatest concern.

Table 5-2. City of Roseville Hazard Comparison with California State Hazards
2023 City of Roseville

2023 California

Air Pollution Not included

Civil Disorder HumarCaused Hazards

Cyber Threats Other Hazards of Interest
Dam Failure Dam Failure

Drought Drought

Earthquake Earthquake

Electromagnetic Pulse Attac Not included
Energy Shortage Not included

Epidemic/Pandemic/Veetor Human Health Hazards
Borne Disease

Extreme Cold or Freeze
Extreme Heat

Not included
Severe Weather

Geomagnetic Storm (Space Not included
Weather)

Hazardous Materials Releas HumarCaused Hazards
Invasive and Nuisance SpecNot included

Landslide, Debris Flow, and Multiple sections

other Mass Movements
Levee Failure Flooding

Natural Gas Pipeline Hazarc HumarCaused Hazards

Notincluded
Not included

Oil Spills
Other Potential Causes of
LongTerm Electrical Outage

Public Safety Power Shutoff Not included

This is a concern for the City, but it is dealt with in other ple
mechanisms

Civil disorder is included in a combined discussiorcafuiseche
hazards

Cyber security threats are included in a combined discussi
humarcaused hazards

This local hazard alignsthitistate
This local hazard alignsthittstate
This local hazard alignsthtistate
This is not a concern for the City

This is a concern for the City, but it is dealt with in other ple
mechanisms

This hazard is addressefihaman health hazaidshis plan

This is not a concern for the City

This hazard was included in a combined discussion of sevt
hazards

This is a concern for the City, but it is dealt withlanother
mechanisms

Hazardous materials incidents are included in a combined
of humawaused hazards

This is not a concern for the City

While the City has not chosen to profile this hazard in its o\
landslide is included as a secondary hazard for numerous
hazards

Thishazard was included in a combined discussion of flood
hazards

Pipeline interruptions are included in a combined discussie
caused hazards

This is not a concern for the City
This is not a concern for the City

This is a concern for the City, but it is dealt withlanothgr
mechanisms
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Hazards Addressed in This Plan

2023 California 2023 City of Roseville

State Hazard Mitigation Pla) Muli-HazardMitigation Pla Comment

Radiological Accidents HumarCaused Hazards  Radiological materials are mentioned in connection with he
materials incidents

Riverine, Stream and Alluvic Flooéhg The floadgchapter addressabarstormwateunoff floods,

Flood riverine floodash floodsind levee failure

Seal evel Rise, Coastal Climate Change This hazard is included in a combined discussion of variou:

Flooding and Erosion Considerations for Hazarc andconsiderations related to climate change

Mitigation

Severe Wind, Weather, and Severe Weather The severe weather chapter addresses heavy rain, extiem

Storms freezing rain, tornado, fog, thunder, lighthingdstorms

Snow Avalanche Notincluded This is not a concern for the City

Subsidence Not included This is not a concern for the City

Terrorism HumarCaused Hazards Terrorism is included in a combined discussion-céutmsedan
hazards

Transportation Accidents HumarCaused Hazards This hazard is included in a combined discussionazuseniar

Resulting irexplosions or hazards

Toxic Releases

Tree Mortality Not included This is not a concern for the City

Tsunami and Seiche Not included The Citdoes not border the ocean or contain any large bod
water

Urban Structural Fire Not included This is a concern for the City, but it is dealt with in other ple
mechanisms

Volcano Not included This is not a concern for the City

Well Stimulation and Hydrat Not included This is not occurring in the City

Fracturing

Wildfire Wildfire This local hazard alignsthitistate

The process incorporated a review of local hazard plarmddngments as well as information on the frequency of,
magnitude of, and costs associated with hazards that have struck the planning area or could do so. Anecdotal
information regarding natural hazards and the perceived vulnerability of the plannifepaseds to them was

also usedBased on the review, this plan presents complete risk assessment for the following hazards of concern
(presented in alphabetical order; the order of listing does not indicate the bagkatiise severity)

f  Dam failure f  HumanCausedHazards

f  Drough U Air and transportation accidents
i Civil Disorder

f Earthquake U Cyber threats

f Flood U Data and telecommunication disruptions
U Hazardous material incidents

. Severeweather i Power utility losses

f Wildfire i Terrorism andVMDs

{  HumanHealthHazards 0 Water and wastewater disruptions

Climate change is not assessed as a stitonte hazard, but Chapt@describes the significance of climate change
in hazardmitigation and its potential impacts on the natural hazards that are assessed in this plan.
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6. REGULATIONS AND PROGRAMS

Existing laws, ordinances and plans at the federal, state and local level can support or impact hazad mitigat
actions identified in thi®lan Hazard mitigation plans are required4sy CFRto include a review and

incorporation, if appropriate, of existing plans, studies, reports, and technical information as part of the planning
process (Section 201.6.b(3)he federal, state, and local laws described below were reviewed to thisrptan
update proces®lot all laws and ordinances reviewed during this process are relevant to the impextiassof
developing the hazard mitigation pldrhe City will ersurecompliance where relevanypon implementation of
recommended mitigation actiotisat overlap with the requirementsanfy of the following regulations

6.1 FEDERAL AND STATE

This section summarizes federal and state programs that may interface with the actions identified in this plan.
Each program enhances capabilities to implement mitigation actions or has a nexus with a mitigation action in this
plan. State and federal regtibns and programs that need to be considered in hazard mitigation are constantly
evolving. For this plan, a review was performed to determine which regulations and programs are currently most
relevant to hazard mitigation planning. The findings are suizsthin Table6-1 andTable6-2. Short

descriptions of each program arepdedin Appendix B

Table 6-1. Summary of Relevant Federal Agencies, Programs and Regulations

Hazard Mitigatio

AgencyProgram or Regulatio Relevance

Area Affected
Americans with Disabilities Act Action Plan FEMA hazard mitigation project grant applications require full cc
Implementation  with applicable federal acts.
Civil Rights Act df964 Action Plan FEMA hazard mitigation project grant applications require full cc
Implementation  with applicable federal acts.
Clean Water Act Action Plan FEMA hazard mitigation project grant applications require full cc

Implementation  with applicable federal acts.

Community Development Block Action Plan Fundi This is a potential alternative source of funding for actions identi
Grant Disaster Resilience Prog plan.

Community Rating System Flood Hazard This voluntary gram encourages floodplain management activiti
exceed the minimum National Flood Insurance Program require

Disaster Mitigation Act Hazard Mitigation This is the current federal legislation addressing hazard mitigatis
Planning

Emergency Relief for Federally Action Plan Fundi This is a possible funding source for actions identified in this pla
Owned Roads Program

Emergency Watershed Prograr Acton Plan Fundir This is a possible funding source for actions identified in this pla

Endangered Species Act Action Plan FEMA hazard mitigation project grant applications require full cc
Implementation  with applicable federal acts.
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Hazard Mitigatio

AgencyProgram or Regulatio Area Affected Relevance

Federal Engy Regulatory Dam Failure Haz: This program cooperates with a large number of federal and sta

Commission Dam Safety Progr to ensure and promote dam safety.

National Dam Safety Act Dam Failure Haz: This act requires a periedgineering analysis of most dams in the

National Environmental Policy s Action Plan FEMA hazard mitigation project grant applications require full cc

Implementation  with applicable federal acts.

National Flood Insurance Progr FloodHazard This program makes federally backed flood insurance available
homeowners, renters, and business owners in exchange for cor
enacting floodplain regulations

National Incident Management Action Plan Adoption of this systor government, nongovernmental organiza

System Development and the private sector to work together to manage incidents invc
hazards is a prerequisite for federal preparedness grants and a\

Presidential Executive Order  Flood Heard This order requires federal agencies to avoid longtand sldwerse

11988 (Floodplain Managemen impacts associated with modification of floodplains

Presidential Executive Order  Action Plan FEMA hazard mitigation project grant applications require full cc

11990 (Protection of Wetlands) Implementation  with applicable presidential executive orders.
U.S. Army Corps of Engineers Dam Failure Hazi This program is responsible for safety inspections of dahsitleat |

Dam Safety Program and storage limitations specified in the National Dam Safety Act
U.S. Army Corps of Engineers Flood Hazard, = The Corps of Engineers offers multiple funding and testarical as
Flood Hazard Management Action Plan programs available for flood hazard mitigation actions

Implementation,
Action Plan Fundi

Table 6-2. Summary of Relevant State Agencies, Programs and Regulations

Hazard Mitigatio

Agency, Program or Regulatio Area Affected Relevance
AB 32: The California Global Action Plan This act establishes a state goal of reducing greenhouse gas
Warming Solutions Act Development to 1990 levels by 2020
AB 70: Flood Liability Flood Hazard A city or county may be requireditlp@ompensate for propert

damage caused by a flood if it unreasonably approves new d
in areas protected by a state flood control project
AB 162: Flood Planning Flood Hazard Cities and counties must addressdlatatl matters in the land u
conservation, and safety and housing elements of their genet
AB 747: General PldanSafety Hazard Mitigation The safety elements of &éties countiégereral plans must addre!
Element Planning evacuation routes and include any new information on flood &
hazards and climate adaptation and resiliency strategies.

AB 2140: General PlérSafety Hazard Mitigation This bill enables state and fedexstedtiassistance and mitigatior

Element Planning funding to communities with compliant hazard mitigation plan
AB 2800: Climate Chafige Action Plan This act requires state agencies to take into account the impz
Infrastructure Planning Development climate change whikveloping state infrastructure.
AlquistPriolo Earthquake Fault Earthquake Hazar This act restricts construction of buildings used for human oc
Zoning Act the surface trace of active faults.

California Department of Water Flood Hazard This state department is the state coordinating agency for flos
Resources management.

Califonia Division of Safety of Da Dam Failure Haza This division monitors the dam safety program at the state ley
maintains a working list of dams in the state.
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Hazard Mitigatio

Area Affected Relevance

Agency, Program or Regulatio

California Environmental Quality Action Plan
Implementation

California General PRlaing Law
Planning

California MuHtazaraMitigation

Plan Planning

Hazard Mitigation

Hazard Mitigation

This act establisheg@ig@col of analysis and public disclosure o
potential environmental impacts of development projects. Any
action identified in this plan will seek full California Environme
Act compliance upon implementation.

This law requires every county and city to adopt a compreher
range plan for community development, and related laws call
integration of hazard mitigation plans with general plans.
Local hazard mitigation plans must be consistent witi&tharast
mitigation plan.

California Residential Mitigation Earthquake Hazar This program helps homeowners with satisifiis to lessen the

Program

California State Building Code  Action Plan

Implementation

Disadvantaged and Lémcome
Communities Investments

potential for damage to their houses during an earthquake.

Local communities must adopt and enforce building codes, w
measures to improve buildihggy to ihstand hazard events.

Action Plan Fundir This is a potential source of funding for actions located in dis:

or lonwincome communities.

Division of the State Archit&cAB Earthquake Hazar The Division of the State Architect recommends that local sct

300 List of Seiscally AtRisk Action Plan
Schools Development

Governos Executive Order308 Action Plan
(Climate Impacts) Implementation

conduct detailed seismic evaluations of seiswmgtafighaiols
identified in the inventory that was reguN@300.

This order includes guidance on planninddeelsése in designat
coastal and floodplain areas for new projects.

Senate Bill 92: Public Resources Dam Failure Haza This bill requires dams (except faskatams) to have emergenc

Portion of Biennial Budget Bill

Action Plan
Implementation

Senate Bill 97; Guidelines for
Greenhouse Gas Emissions

Senate Bill 99: General Plans: Se Action Plan
Element: Emergency Evacuation Implementation
Routes

Senate Bill 379: General Plans: Action Plan
Safety ElemefitClimate Adaptatio Implementation
Senate Bill 1000: General Plan Action Plan
Amendment$ Safety and Implementation
Environmental Justice Elements

Senate Bill 1035: Fire, Flood, anc Action Plan
Adaptation Safety Element Upda Implementation

Action Plan
Implementation

Standardized Emergency
Management System

action plans that are updated every 10 years and inundation |
updated every 10 years, or sooner if specific circumstances ¢

This bill establishes that greenhouse gas emissions and the ¢
greenhouse gas emissions are appropriate subjects for Califc
Environmental Quality Act analysis.

This bill requires the safety elémieictudaformation to identify
residential developments in hazard areas that do not have at
emergencevacuation routes.

This bill requires cities and counties to include climate adapte
resiliency strategies in the safety element of their general plai

Under this bill, review and revision of general plan safety eler
required to address only flooding and fires (neidaptetien and
resilience), and environmental justice is required to be includt
plans.

Clarifies that revisions to the Safety Element toradumeasds,
flood hazards, and climate adaptation and resilience strategie
occur upon each revision to a Housing Element or Local Haz
Mitigation Program.

Local governmentsstruse this system to be eligible for state ft
responseelated personnel costs.

6.2 CITY PLANS AND PROGRAMS

6.2.1 General Plan

Roseville proactively addresses problems througlCitheof Roseville General Plan 28, which includes a
Safety Element desigdeo address hazards. The General Plan anblitiie-Hazard Mitigation Plan will work

TETRA TECH



City of Roseville 2023 Multi-Hazard Mitigation Plan

together to achieve the goal of hazard risk reduction. Many of the action items identifiechae#rid mitigation
planare recommendations of the General Plan. Upddkia General Plan will serve as a trigger for future
updates of the hazard mitigation plan.

Purpose

The General Plan serves as a lovagn policy guide for physical, economic, and environmental growth. It is a
statement of the commun@yvision of itsultimate physical growth. City actions, such as those relating to land

use allocations, annexations, zoning, subdivision and design review, as well as capital improvensebes

consistent with the General Plan. The General Plan also designates laategseies for the entire city. Each

land use category is identified and defined within the General Plan and includes information on the general uses,
development, intensity, siting and compatibility standaftie. General Plan 2035 was adopted by thg Cit

Council on August 52020,and addressé&3alifornia®s 2017 General Plan Guidelines and updateéSatifornia
Environmental Quality Acguidelinesand case lawrhe General Plan serves these purposes:

It enables the Roseville City Council and Planning @ussion to establish loagainge development
policies.

f It provides a basis for judging whether private development proposals and public projects are in harmony
with the policies.

f It guides public agencies and private developers in designing projects eningish City policies.

The General Plan is designed to be:

f Long-ranged Most development decisions have effects lasting more than 20 years. In order to create a
useful context for development decisions, the General Plan looks towgg&a0 beyond.

 Comprehensivéd The General Plan provides direction to coordinate all major components of the
communityds physical development.

f Generald The General Plas purpose is to serve as a framework for detailed public and private
development proposals. It establishes remruents for additional planning studies that must be completed
before modifying landise allocations.

Contents

Two primary components constitute the City of Roseville General Plan:

' The General Plan document, which presents goals, policies, and implearentatisures

f  The land use map, which graphically represents th@gGityisting and planned land use mix and pattern.

The General Plan document is organized into nine elements. Thenstadated elements are land use,

circulation, open space and conseivatisafety, housing, and noise. The optional elements are air quality, parks
and recreation, and public facilities. Each element includes a brief setting and outlook section describing existing
conditions and critical issues for the topic area, followeddmsls, policies and implementation measures. The

goals state the overall desired conditions that the City would like to achieve. The policies indicate an action or
direction that the City must take as a step toward achieving the goals. The implememtatoines include

precise actions to achieve the stated policies. The general content of each element is as follows:

f Land Use Elementdiscusses existing and projected larsg conditions, lanrdse designations and
standards, community form, community designd growth management. The goals and policies are
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intended to promote a balanced lamsk pattern that supports innovative kg approaches and retains
and enhances the distinct character and identity of Roseville.

f Circulation Element identifies the gneral locations and extent of existing and proposed roadways,
highways, railroads, and transit routes. The element identifies policies and programs to reduce traffic
congestion, promote alternative forms of transportation, and provide safe travel thutoihghGity.

f Air Quality and Climate Change Elementintegrates related langse, transportation and circulation,
transit, and energy issues. The policies and implementation measures are intended to improve air quality
and encourage cooperation among thisglictions involved in regional air quality efforts.

f Open Space and Conservation Elememtrovides for the conservation, development, and use of natural
resources; details plans and measures for the preservation of open space; and provides for outdoor
recreation, public health and safety. It is the overall goal of the element to preserve a comprehensive
interconnected system of open space encompassing preservation and enhancement of natural habitat area:
for the use and enjoyment of the community.

I Parks andRecreation Elementprovides goals and policies for both traditiofattived park lands and
nontraditionalfiopen space recreationglark lands. It specifies standards and conditions as guidelines
for planning parks and recreation facilities, includireg stype, and location.

 Public Facilities Elementidentifies facility and service needs of the community and performance
standards to ensure that desired service levels are maintained. Discussed under this element are civic
facilities, libraries, school®lectric and privately owned utilities, water and wastewater systems, solid
waste and recycling, water and energy conservation, and the extension of City services. Emphasis is
placed on the faishare contribution of new development toward the provisi@geices and facilities.

f Safety Elementestablishes standards and plans for the protection of the community from a variety of
hazards, including earthquakes, flooding, crime, fire, hazardous materials, and electromagnetic fields.

f Noise Elementestablishe standards for transportation and fixed noise sources to protect the health and
welfare of the community.

f  Housing Elementidentifies the existing and projected housing needs and establishes goals, policies, and
implementation measures for the preservation, improvement and development of housing to meet the
needs of all economic sectors of the community.

6.2.2 Specific Plans

Rosevileés specific plans are comprehensive planning documents that guide the development of defined
geographic areas. Specific plans typically include more detailed information than the General Plan about land use,
traffic circulation, affordable housing pragns, resource management strategies, development standards and a
comprehensive infrastructure pla@pecific plans currently exigbr the Amoruso RanchCreekview, Del Webb,
Downtown, Highland Reserve North, North Central Roseville, Northeast Rosewiltdy Mdustrial, North

Roseville, Northwest Roseville, Riverside Gateway, Sierra Vista, Southeast Roseville, Stoneridge, West
Roseville, and the Infill AreaAll of these specific plans were adopted by the City Council after extensive review

by City staff, commissions and the public. Specific plans contain detailed regulations, conditions, programs and
design criteria unique to specific areas of the City and serve to implement the General Plan. Each specific plan
includes a menu of strategies.
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6.2.3 Development Agreements

California planning law authorizes cities and developers to entecantivacts to lock in regulations and policies
governing a property. Development agreements benefit the City and its residents by detailing the &eveloper
responsibilities for public improvements and infrastructure, suskrestlightsand roads. Develapent

agreements also give developers the certainty they need to develop their property. With the obligations of both the
City and the developer detailed and in writing, the project is able to move ahead smoothly with few obstacles.

6.2.4 Community Design Guidelines

Community design guidelinadentify the Citys expectations for planning, designing and reviewing development
proposals in Roseville. They establish standards for high quality development and Besigommunity design
guidelines provide design pexsionals, property owners, commissioners, staff, and residents with a clear and
common understanding of the Giyexpectations for the planning, design, and review of development proposals
in Roseville. They also increase the commusigwareness and @eciation of design considerations.

6.2.5 Open Space Preserve Overarching Management Plan

In August 2011, th€ity of Rosevilleadopted ai®pen Space Preserve Overarching Management Plan

(OSPOMP) whichprovides a Citywide approach to open space managemerihtereance, and monitoignof

the Citys open space preservétie OSPOMP also provides the same approach for the management and
maintenance of open space areas outside of a presea/erior to adoption of the OSPOMP, the City managed,
monitored, and vided reports to the U.S. Army Corps of Engineers for over 30 individual preserve

management plans regulated by natural resource agenitlesarious requirements for management and

monitoring that had evolved in comprehensiveness and complexity since the Ad§@#on of the OSPOMP
eliminates the need for additional management plans when new open space is dedicated through therdevelopme
process or habitat conservation efforts.

6.2.6 Urban Water Management Plan

The City of Roseville Urban Water Management Rilaysan important role in water supply planning and
management. Current drought conditions have resulted in unprecedenéathnddes for water conservation.
The2020Urban Water Management Plethe primary compliance document for interim water use targets
required by the Water Conservation Act of 2008e primary objective ahat planis to provide a framework for
long-term waer supply planning andocument howrbanwater suppliers carry out lortgrm resource planning
responsibilities.

The2020Urban Water Management Pldascribeshe City water system, historical and projected @s®] water
supply sources. It comparprojected water supply to water demand during normal, sithgleand multiple dry
years in Byear increments from 2620 204b.

6.2.7 Emergency Operations Plan

The City of Roseville Emergency Operations Plan (EOP) establishes an emergency management orgaghization an
assigns functions and tasks consistent with Califésraandardized Emergency Management System. It

provides for the integration and coordination of planning efforts of multiple jurisdictions. This plan was reviewed
and aproved by representatives fraach City of Roseville department, local special districts with emergency
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services responsibilities in the City, and the Pl&muntyOffice of Emergency Services. The content is based on
guidance approved and provided by the State of California and FENRAEOP provides direction on how to
respond to an emergency from the initial onset, through an extended response, and into the recovery process.

A key element of the update procésisthis hazard mitigation plamwas the simultaneous review of the EQRe
Steering Committee remained informed of major review findings of the EOP with an eye toward integration with
key components of the hazard mitigation plan. Updates to the EOP will continue to coincide with the future
updates of the multhazard mitigatin plan.

6.3 CAPABILITY ASSESSMENT

The planning team performed an inventory and analysis of existing authorities and capabilitiesficalbedb ity
assessmeritA capability assessment creates an inventory of a jurisdistamdes, programs and policies, and
evaluates its capacity to carry them dupresents a toolkit for implementing the hazard mitigation plan and for
identifying opportunities to increaseetiCitys core capabilities to support mitigation actiofise assessment

identifies potential gaps in core capabilities. Filling those gaps may eventually become mitigation actions in the
plan. Assessment findings were shared with City departments adebelpped the recommended mitigation

actions. If a department identified an opportunity to add or expand a capability, then doing so has been identified
as a mitigation action. The City views each core capability to be fully adaptable as needed to bbestt the

interests of the City. This adaptability is an overarching City capability that is acknowledged by this reference.

6.3.1 Planning and Regulatory Capabilities

Jurisdictions have the ability to develop policies and programs and to implement rules angbnsgiolgtrotect

and serve residents. Local policies are typically identified in a variety of community plans, implemented via a
local ordinance, and enforced through a governmental Bodgssessment @glanningand regulatory

capabilities is presented Trable6-3.

Table 6-3. Planning and Regulatory Capability

Integration
State Mandatg Opportunity?

Codes, Ordinances and Requirements
Building Code Yes No Yes No

Comment The 2@82California Building Standards Code was adopted by the City of Roseville and incorporated by re
City of Roseville Municipal Code

Zoning Code Yes No No No
Comment Roseville Municipal Code, Title 19

Subdivisions Yes No Yes No
Comment Roseville Municipal Code, Title 18

Stormwater Management Yes No Yes Yes
Comment Roseville Municipal Code, Chapter 14.20

PostDisaster Recovery No No No No
Comment

Real Estate Disclosure No Yes Yes No

Comment State o€alifornia Natural Hazards Disclosure Act, effective 6/1/1998 (California Civil Code Section 1003
estate sellers and brokers are legally required to disclose if a property being sold lies within one or more
mapped hazaadeas.
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Integration

State Mandatg Opportunity?
Flood Damage Prevent©@ndinance Yes Yes Yes Yes
Comment The Roseville Zoning Ordinance incorporates combining or overlay of districts to regulate floodplain dev
preservation, and other sensitive habitat. The Flood Damage Prevention Ordinance (RMC 9.80) regu
special flodthzard areas. Outside agencies with jurisdiction over sensitive habitats include the U.S. Army
and California Department of Fish and Wildlife.

Growth Management Yes No Yes Yes
Comment Growth management strategi@scamporated into the Land Use Element and Housing Element of the Gent
Site Plan Review Yes No No No

Comment The Zoning Ordinance (RMC 19.74.010.(C)) requires a design review permit for all new constriastidy an
twoefamily residences. Site design, building architecture, landscape design, and lighting are reviewed thr
review permit. Design review permits are reviewed and approvédlsstha Caynmittee or Planning Commi

Environmentali@tection Yes No Yes Yes

Comment The Cii§ General Plan Open Space and Conservation Element includes policies for all new planning are
requirements to preserve and protect natural habitat areas (including riparian cepédtasiaiuotgaEcies, an
preserve floodplain areas within open space&The€iBrdinance specifically regulates the removal of and
for native oak trees.

Emergency Management Yes No Yes Yes
Comment Roseville Municipal Code, Chapter 9.28.075 (Emergency Management System).
Climate Change Yes No Yes Yes

Comment The Cii§ General Plan has integrated climate change resilience and adaptation goals and policies throu
Planjncluding within the Safety Element, Open Space and Conservation Element, and Air Quality and C
Element. Municipal Climate Action Plan adopted 2009.

Planning Documents

General Plan Yes No Yes Yes

Is the plan compliant with Assembly Bill 2Y4£?

Comment The Ci General Plan 2035 was adopted by the City Council on August 5, 2020, and is implemented th
plangAmoruso Ranch, Sierra Vista, Creekview, Downtown, RiversiSeuHzdasiiRposeville, Northeast Rose
Northwest Roseville, North Central Roseville, North Roseville, Highland Reserve North, Stoneridge, Del
Roseville) and one other planning area (North Industrial). Infill Area is also accounted for.

Capital Improvement Plan Yes No No Yes

How often is the plan updated Every B years

Comment The5yearCapital ImprovemBlain addresses roads, water, selgetric, and pdakilities. FY 202023 2026

2027.
Floodplairor WatershedPlan No No No No
Comment
Stormwater Plan Yes No Yes Yes

Comment Stormwater Management Plan, Februayh200ldn is required by the State of California as part of the fede
Pollution Discharge Elimination System program. Outside jurisdictional authority is through the State W:
Control Board and Regional Water Quality Controlr@hidaley Region). City also r&asest System
Management Plan on February 20, 2022.

Urban Water Management Plan Yes No Yes Yes
Comment The 2020 Urban Water Management Plan is updated every 5 years in accordance witivVidnealdeaaniVate
Planning Act and chart the course toward ensuring a reliable water future for the community.

Habitat Conservation Plan No No No No

Comment There are no Habitat Conservation Plans within the City. However, preserve asablshedea condition
Section 404 permits and biological opinions of the U.S. Fish and Wildlife Service and are reguléted thro
Overarching Open Space Preserve Management Plan approved by the U.S. Fish and Wildlife Seficpsa
of Engineers. The Open Space and Conservation Elemeid@ Giather&lifylan also contains policies relative t
conservation.
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Integration

State Mandatg Opportunity?|

Economic Development Plan Yes No No No
Comment Current economic development strategy was adopted by the City Council in 2022. This document will gt
efforts related to business attraction, retention, expansion, and creation.

Community Wildfire Protection Plan No Yes, Placer Coun No Yes
Comment 2012 Placer County Community Wildfire Protection Plan, currently updating
Climate Action Plan Yes No Yes Yes

Comment Municipal Climate Action Plan adopted 2009

Response/Recovery Planning

Emergency Operations Plan Yes No Yes Yes

Comment The City of Roseville emergency operations plan was adopted by the City Council on July 21, 2604 )(Riex
previously updated in January 2011 conjunction with theHz¥EtdWitigation Plan update. The EOP was
subsequently reviewed parallel to the 2023 hazard mitigation plan update. The plan is mandated by the
Emergency Services.

Threat and Hazard Identification and Risk Assessr No No No No
Comment

Terrorism Plan Yes No No No
Comment Terrorism Contingency Pldf 20

PostDisaster Recovery Plan No No No No
Comment

Continuity of Operations Plan No No No No

Comment The EOP contains a general overview of continuity of government and continuity of operations guideline
currently have a stahoheplan buis currently in the process of developing a continuity of government and «
operatins plan.

Public Health Plan No No No No

Comment

6.3.2 Integration Opportunity

The assessment looked for opportunities to integrate this mitigation plan with the planning and regulatory
capabilities identified. Capabilities were identified as integration opportunities if they can support or enhance the
actions identified in this plaor be supported or enhanced by components of this plan. The City considered
actions to implement this integratiofhe column inTable6-3 labeledfintegration Opportunytd identifies

capabilities that can support or be supported by components of this plan. fmiie indicated in this column,

the City has considered actions to integrate these capabilities with the plan.

6.3.3 Administrative and Technical Capabilities

A mitigation strateggannot be successfully implementeithout appropriate personndlhe assessment of
administrative and technical capabilities foesen the availability of personnel resources responsible for
implementing hazard mitigation. These resouinelide technical experts, such as engineers and scientists, as
well as personnel with capabilities that may be found in multiple departments, such as granflaters.
assessment is presented able6-4.
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Table 6-4. Administrative and Technical Capability

Staff/ Personnel Resources

Available

Department or Agency (Positions

Planners or engineers with Y Departments of Development Services, Public Works, Environmentz

knowledge of land development a Electric, and Parks, Recreation & LiftltesrsEngineers, Landscape

land management practices Architegt

Engineers or professionalsitrad in Y Public WorkBevelopment Services DepartEragiheering Division

construction practices related to (Engineering Inspectors); Building Inspection Division (Building Insp

buildings and/or infrastructure Environmental Utilities DepartBregingers atspectors for
Water/Sewer/Storm wakajks, Recreation & Libraries (Park Developi

Planners or engeers with an Y Development Servibepartment (PlannétagineerifygPublic Works

understanding of natural hazards (EngineersEnvironmental Utilities (Engineers)

Floodplain manager Y Public Works, Floodplain Management Division (Engineer)

Surveyaos N No licensed surveyors on City staff. City can and has contracted for
on asneeded basis.

Personnel skilled or trained in GI< Y Development ServibepartmenB(siness Serviceschnicians); Public

Applications Works (Engineering Assistants); Fire Department (GIS Analysts); Et
Utilities Department (Mapping Manager); Information Tpentioggt
(GIS Manager)

Scientist familiar with local natura N

hazards

Emergency manager Y Fire Departmemolice Departmé@Bmergency Preparedi@sslanage)

Mutual aid agreements Y Fire Departmgiitire Marshal)

Grant writers Y City ManaggrOffice (Government Relations Manager)

Resilience Officer Y CityManag& OfficeCityManager)

Staff with expertise or training in Y Finance Department (administration and budget); Cify ®féinager

benefit/cost analysis

(Economic Development Team); Public Works; Environmental Utiliti
DepartmeriElectric Department

6.3.4 Fiscal Capabilities

Assessing a jurisdictidn fiscal capability provides an understanding of the ability to fulfill the financial needs
associated with hazard mitigation projects. This assessment identifies both outside resoressyreunt
funding eligibility, and local jurisdictional authority to generate internal financial capability, such as through
impact feesTheassessment of fiscal capabilities is presentdabie6-5.

Table 6-5. Fiscal Capability

Financial Resources Accessible or Eligible to Use (Y or N

Community Development Block Grants

Capital Improvements Project Funding
Authority to Levy Taxes for Specific Purposes
User Feefor WaterWastewateandElectric Service

Y

Impact Fees for Buyers or Developers of New Development/Homes
Incur Debt through General Obligation Bonds

Incur Debt through Special Bonds

Incur Debt through Private Activity Bonds

Could Withhold Public Expenditures in HaResde Areas
StateSponsored Grant Programs

<ZZ<=<=<<=<<<
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6.3.5 Development and Permitting Capability

Jurisdictions regulate land use through the adoption and enforcehzemimg, subdivision and land

development ordinances, building codes, building permit ordinances, floodplain, and stormwater management
ordinances. When effectively prepared and administered, these regulations can lead to hazard mitigation.
Development ath permitting capabilities are presented able6-6.

Table 6-6. Development and Permitting Capability

Criterion Response

Does your jurisdiction issue development permits? Yes

1 If no, who does? If yes, which department? Development Services Department

Does your jurisdiction have the ability to track permits by Yes, focertain hazards

hazard area?

Does your jurisdiction have a buildable lands inventory? Yes

1 If yes, please briefly describe. As of 2023, the City has a developed residential inventory
units with a further 16,656 units of allocated capacity rem
built.

6.3.6 NFIP Compliance

Flooding is the costliest natural hazard in the United States. Community participation in the NFIP opens up
opportunityfor additional grant funding associated specifically with flooding issues. Assessment of the
jurisdictionts current NFIP status and compliance provides planners with a greater understanding of the local
flood management program, opportunities for improsetnand available grant funding opportunities.
Information on NFIP compliance is presented able6-7.

6.3.7 Public Outreach Capacity

Regular engagement with the pulidic issues regarding hazard mitigation provides an opportunity to directly
interface with community members. Assessing this outreach and education capability illustrates the connection
between the government and community members, which opensveaiywdiabgue that can result in a more
resilient community based on education and public engageAreassessment of education and outreach
capabilities is presented Trable6-8.

6.3.8 Participation in Other Programs

Other programs, such as the Community Rating System and Firewise USA, can enhance a juEsthdttgrio
mitigate, prepare for, and respond to natural hazards. These programs indicate a juésdiesion to gbeyond
minimum requirements set forth by local, state, and federal regulations in order to create a more resilient
community. These programs complement each other by focusing on communication, mitigation, and community
preparedness to save lives and minathe impact of natural hazards on a commugitgssifications under

various community mitigation programs are presentekhine6-9.
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Table 6-7. National Flood Insurance Program Compliance

Criterion Response

Whatlocaldepartment is responsible for floodplain management?

Who is your floodplain administrat@@partment/position)

Are any certified floodplain managers on staff in your jurisdiction?

What is the datibatyour flood damage prevention ordinames last amendéd

Public Works

Public Worl&#nior Cisilngineer
Yes

2010

Does your floodplamanagement program meet or exceed minimum requireme Meets

If exceeds, in what ways?

When was the most recent Community Assistance Visit or Community Assista March 27, 2023

Contact?

Does your jurisdiction have any outstanding NFIP compliance violations that n No

be addressed?
If so, state what they are.

How does your jurisdiction make Substantial Damage determinations?

How many substantidhmage closed paid losses?
Are any RiskMAP projects currently underway in your jurisdiction?

If so, state what they are.

All permits for improvements or dar
tobuildings within the Regulatory
Flooglairhave eligible costs totaled
rollinglLOyear cumulative basis. If cc
exceed 50 percent of building value
building must be made compliant w
current NFIP regulations.

67

No

Do your flood hazard maps adequately address the flood risk within youiigarf?sc Yes

If nostate why.

Does your floodplain management staff need any assistance or training to sug Yes

floodplain management program?

If so, what type of assistance/training is needed?

Does your jurisdiction participate in the Community Rating System (CRS)?
If yes, is your jurisdiction interested in improving its CRS Classification?

If no, is your jurisdictitarested in joining the CRS program?

How many flood insurance policies are in force in your jurisdiction?

What is the insurance in force?
What is the premium in force?

How many total loss claims have been filed in your jurisdéction?
What were the total payments for losses?

Trainingn changes to the NFIP and
CRSdriven by flood insurance refor
Yes

Class 1 Community

N/A

311

$101,453,200

$212,151

300

$9,864,992

a.As of December 2, 2022

6-12
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Table 6-8. Education and Outreach

Criteria Response

Do you have public information officer or Yesi A Public Affairs & Communications Department and multiple P

communications offi®e Information Officers serving the City, including Public Works, Police,
departments. Staff is hgawilolved in developing and sharing mitigatio
specific information and other related communication.

Do you havegrsonnel skilled or trained in Yes multiple
website development?
Do you have hazard mitigation information  Yes
available on yowrebsit®
1 If yes, please briefly describe. City website contains the maintained mitigation website:
Roseville.ca.us/hazardplan. This page includes information on the H
Mitigation Plan, meetings, input opportunities, and progress reports.
Doyou utilize social media for hazard mitigati Yes
education and outreach?
1 If yes, please briefly describe. Facebook, Twitter, Nextdoor, and other communication channels are
used for educating and engaging the public.
Do you have amgsidentboards or commission Ye$ the Roseville Coalition of Neighborhood Assiscéatiangve
that address issues related to hazard mitigati neighborhood association that participat@) 28#ten Steering Committs
TheCity engages this group on an ongoing basis.
Do you have any otherograms already in plac Yes
that could be used to communicate harslated

information?

1 If yes, please briefly describe. Roseville has regular email news updates, cawenisjtieighborhood |
Station Tours, media coverage, and other opportunities for the publit
information.

Do you have any established warning systerr Ye$ Alert Rosevillhich is a community notification systemrte plesti¢

hazard events? about emergency events and other important public safety informatic

can elect to receive alerts for multiple locations, fkechabildr elderly
parerd residence, for example.

Table 6-9. Community Classifications

Participating?Yes or No ID or Classification Date Classified

FIPS Code Yes 061-62938 N/A
Unique Entity Identifier Yes WA49TKZLUYCJ3 N/A
Community Rating System Yes 1 10/01/06
BuildingCode Effectiveness Grading Sched Yes 2/2 11/28/2011
Public Protection Yes 2 May 2015
Storm Ready Yes Blue N/A
Firewi® No N/A N/A

6.3.9 Adaptive Capacity

An adaptive capacity assessment evaluates a jurisdigtidnility to anticipate impacts frofature conditions. By
looking at public support, technical adaptive capacity, and other factors, jurisdictions identify their core capability
for resilience against issues such as sea level rise. The adaptive capacity assessment provides jurisdarions with
opportunity to identify areas for improvement by ranking their capacity high, medium, ortevcommunits

adaptive capacity for the impacts of climate change is preseniadie6-10.
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Table 6-10. Adaptive Capacity for Climate Change

AdaptiveCapacityAssessmenQuestions JurisdictionRating
TechnicalCapacity
Jurisdictionlevelunderstandingf potentiaklimatechangempacts High

CommentAirQualitpndClimat&€hangé&lemendf GeneraPlan2035 CommunityideSustainabilictiorPlan Specifi®lans
MunicipaClimaté\ctiorPlan

Jurisdictionlevelmonitoringof climatechangempacts Medium
CommentCommunityideSustainabilifyctiorPlandetailprimarandsupportinmeasuresastupdatedh 2010
Technicatesourcego assesgproposedstrategiedor feasibilityandexternalities Medium
CommentVariouprojecspecifidirQualitympacAnalyses

Jurisdictionlevelcapacityfor developmendf greenhousgasemissionsnventory High

CommentCityofRosevill&reenhousBasEmissionReductioRlanAnalysiRlaceCountyGHGEmissionkventorieavailable,
determineldcallyn Rosevillena projecbyprojecbasigex.GreenhousBasEmissionsomimplementatiofiproposedrojedt
Capitaplanningandlandusedecisionsinformedby potentiaklimateimpacts High
CommentGoal U6.3nLandJseElementCoordinatendtakea leadrole wherdeasiblewithlocal statefederalandother
agenciesnregionaksue®fimportanc&cludingutnotlimitedoairqualityclimatehangenitigatioandresiliencyransportatior

watesupplysewagdreatmensolidvastedisposaandrecyclingloodcontrolhazardousastenanagemenmgsourcerotection,
andtransit.

Participationn regionalgroupsaddressinglimaterisks Medium
CommentPlaceCountyAirPollutioontraDistrict

Implementatio@apacity

Clearauthority/mandat® considerclimatechangampactsduringpublicdecisionmakingprocesses High

CommentGHGemissionandclimatehangd heCaliforni&nvironment@ualityAct(CEQA)equiregvaluatioafgreenhouse
gasesandclimatehangdoralllanddevelopmeptojectsTheseémpactsveresvaluateditywidaspartoftheupdate@035Genera
Planacbptedn 2035andarealsoaddressefbrindividugirojectsvhictrequirec EQAcompliance.

Identifiedstrategiedor greenhousgasmitigationefforts Medium
Comment2035GeneraPlan

Identifiedstrategiedor adaptatiorio impacts High
CommentCommunitgustainabilictiorPlan HazardMitigatioRlan

Championgor climateactionin localgovernmentlepartments Medium
CommentDevelopmeBervicePlannin@epartment

Politicalsupportfor implementinglimatechangeadaptatiorstrategies Medium
CommentCityCouncil

Financiaftesourceslevotedo climatechangeadaptation Medium

CommentFY20223budgeimentionéntensifiefiheffocusonwaysomitigatelimatehang@Rosevill@ransiStrategy reduce
airemissionandtrafficElectri¢/ehiclé®rogralandCampaigrBuildindlectrificationCA2045carbomeutralitgoal

Localauthorityoversectorslikelyto be negativampacted Medium
CommentRosevillEnvironmentdtilitieandRosevill&lectric
PublicCapacity

Residentdknowledgeandunderstandingf climatechangerisks Medium
CommentCommunitywide Sustainability Action Plan had opportunities for community participation/input in the dev
Resident8supportof adaptatiorefforts Unsure
CommentDryCreekConservancy

Resident8capacityto adaptto climateimpacts Medium

CommentRosevillgVateFuturdnitiative
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AdaptiveCapacityAssessmenQuestions JurisdictionRating
Localeconomycurrentcapacityto adaptto climateimpacts Hight

CommentGreerpricingprogranthrougtiRosevill&lectricPropertissesse@learEnergyPACEjinancinfprhomeownets
makeenewablenergyenergyndwateefficiencypgradeandwildfiré earthquakieardeningphomes

Localecosystemsapacityto adaptto climateimpacts Medium
CommentWatershegbstoratioalongDryCreekn2021

6.4 OPPORTUNITIES FOR INTEGRATION AND EXPANSION

6.4.1 Integration with Existing Policies and Programs

The City of Roseville has a high degree of core capability for funding, administrative and technical functions, and
public outreach with its existing plans and programs. These capabilities represent opportunities for future
integration with this hazard ngfation plan. TheCity has begun this integration process with the concurrent
planning efforts for this hazard mitigation plan and the ongoing implementation and update of its general plan.
This hazard mitigation plan includes information that can be fasddture updates sucdummarized in Table

6-11.

Table 6-11. Summary of Integration with Existing Policies and Programs

Existing Plan / Program Incorporatednto Hazard Mitigation Plalpdate Process

City® General Plan Review Safety element to ensure compliance with current guidance
Climate action/adaptation plans Utilizeupdated data frivazard mitigation plgalate to updatestirg climate plans
Resilience plan Incorporate relevaatzard mitigation pation items into resiliency plans

Emergency response and operation [ Utilize identified hazards in developm@eargéncy operations céraigings and
exercises and response

Capital improvement plan Update plan to include any new action items
Municipal codes Review codes to ensure compliance with current guitiigatien
Community design guidelines Update city guidelines as warranted based upon any new information or dat

conductinigazard mitigation plan update

Water efficient landscape design guic Update city guidelines as a result of changimgnemtal condition learned during
hazard mitigation plgalate

Stormwater management programs  Utilized the Creek Erosion and Flood Prevention Programs; incorporated CF
hazard mitigation plan

Water system vulnerability assessme Reviewed delivery of Environmental Utilities Programs and incorporated ass
hazard mitigatiplan

Master fire protection plans Reassessed the existing fire master plan and mutual aid agreements especi
fires and updated any dated codes

TheCity is fully committed to plan integration where feasible and valuableyidenced by the identification of
plan integration in the action plan provided in Chapter 20.

6.4.2 Expansion of Existing Policies and Programs

This section discusses opportunities for @ity of Rosevilleto expand on and improve its core capabildiegith
anemphasis oplanningregulatory,administrativeechnical, financiahnd NFIP complianceapabilitie® as
required for local hazard mitigation plans (44 CFR Section 201.6(c)(3)).
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Planning and Regulatory Capabilities

Any of theCity& planning and regulatgrcapabilities could be expanded to some degree to address the impacts

from the hazards assessed by this plan. Codes can include higher standards; plans can include enhanced focus an
hazards and impacts. Opportunities to integrate these plans and oaguéth this hazard mitigation plamne

identified inTable6-3. These points of integration will occur as plac@des, and standardee reviewed and

revised. TheCity has identified 21 actions that involve the expansion of existing planning and regulatory

capabilities ¢eeTable20-1, ActionsDF-1, EQ-2, F1,F-5, 8, F9, F11,F-12,F-14, F15, R21, 24, HG2,

HC-10, HH1, HH-2, MH-2, MH-3, MH-4, MH-10, and WF2).

Over the next yeahe Citywill be reviewing andupdating various emergency plans including emergency

operations, continuitpf operationshazardmitigation, training and exercises, recovery, evacuations, among
others as part of the Cidycommitment to its emergency management program.

Administrative and Technical Capabilities

As shown inTable6-4, theCity possesses a high level of administrative and technical capability that will be
utilized to implement the actions identified in this plan. This existing capability will be maintained Gitythe

and expandeds deemed necessary basedievelopmenbf new programer change in scope of existing
programslmprovement irthe availability of resources, including personnel to assist and programs implemented,
for vulnerable populations including the homeless, &fdaw-income households, and others will be a focus
during this planning cycle; the departments and divisior$oafsing Public Affairs & CommunicationsHuman
Resources, and the Roseville Coalition of Neighborhood Associations will focus on this@ndeav

Fiscal Capabilities

One primary City objective for the creation of this local hazard mitigation plan is to gain eligibility to pursue
hazard mitigation grant funding under FEK&Asuite of Hazard Mitigation Assistance (HMA) grant programs,
thusleveraging the Cit§s funding for capital improvement projects. This plan identifies 60 actions across eight
mitigation categories and represents a comprehensive range of mitigation alternatives. Each action, once
implemented, will increase the Ciyyreslience to the hazards assessed by this plan.

The HMA grant programs typically fund projects at 75 percent, and communities must have sources for the
remaining 25 percent local match. The financial capability assessment found that the CitiGaktak

capabilities assessed, providing a sound local footing for funding mitigation actions. Based on this assessment, the
City will expand itdinancial capabilitieby continuing to apply for FEMA HMA funds to improve the City and

offset costs

NFIP Compliance

The City is currentlyn full compliance and good standimgth the National Flood Insurance Program and
participates in the CRS program. Participation in the CRS progrprasentsn expansion of the minimum
requirements of the NFIP. Ti@ty has identified two mitigation actions-@ F4) that state the Citg
commitmentto maintaining is good standing under the NFIP and CRS prograims hazard mitigation plan
represents an opportunity to enhaRmesevillds CRS prograntlassification which theCity may pursue under
future verification of its CRS program.
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Public Outreach Capabilities

As identified inTable6-8, the City of Roseville has extensive public outreach capacities and capabilities. The
City will continue to use ankbverage these capabilities.g, the StoryMap)o communicate risknd promote the
mitigation goals, objectives and actions identified in this plan during its implementation. Additionally, the city

will utilize these capabilities to keep itssidentsnformed on the plas progress pursuant to the plan

maintenance strategy identified in Cha#of this planImprovement in communications with vulnerable
populations including the homeless, elderly, Jomvome households, and others will be a focushduhis

planning cycle; the departments and divisions of Housing, Public Affairs & Communications, Human Resources,
andRCONAwill focus on thisoutreachendeavorincreasing communications with these populations will assist

in the identification of potdral mitigation strategies tonplement andeduce the populatid@s vulnerability.
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7. RISK ASSESSMENT METHODOLOGY

The risk assessments in this plan describe the risks associated with each identified hazard of concern. The
following steps were used to define the risk of each hazard:

1 Identify and profile each hazardd The following information is given for each hazard:

A summary of past events that have impacted the planning area
Geographic areas most affected by the hazard

Event frequency estimates

Severity descriptions

Warning time likely to be available for response

[ i e i e i

 Determine exposure to each hazad@ Exposure was assessed by overlaying hazard maps with an
inventory of structures, facilities, and systems to decide which of them would be exposed to each hazard.

 Assess the vulnerability of exposed facilitiés Vulnerability of exposed structures and infrastructure
was evaluated by interpreting the probability of occurrence of each event and assessing structures,
facilities, and systems that are exposed to each hazard. Tools such as GIS and Hazus were used for this
assessm for the dam failure, earthqualendflood hazards. Outputs similar to those from Hazus were
generated for other hazards, using data generated through GIS.

7.1 RISK ASSESSMENT TOOLS

7.1.1 Mapping

National, stateandlocal databasewere reviewed to locate spdljabased dat relevant to this planning effort.
Maps were produced usiggographic information system (GIS) softwezeshow the spatial extent and location
of identified hazards when such data was available.

7.1.2 Modeling

Overview

FEMA developed the standazdd GlSbased software program Hazards U.S. (Hazus) to estimate losses caused

by earthquakes, hurricanes and floods and identify areas that face the highest risk and potential for loss. Hazus is
used to support risk assessments, mitigation planning,raadyency planning and response. It provides a wide

range of inventory data, such as demographics, building stock, critical facilities, and transportation and utility
infrastructure, and multiple models to estimate potential losses from natural disasgusodram maps and

calculates hazard data and damage and economic loss estimates for buildings and infrastructure. Its advantages
include the following:

f  Provides a consistent methodology for assessing risk across geographic and political entities.
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f  Provides a way to save data so that they can readily be updated as population, inventory, and other factors
change and as mitigation planning efforts evolve.

f Facilitatesreview of mitigation plans because it helps to ensure that FEMA methodologies are
incorporated.

I Supports grant applications by calculating benefits using FEMA definitions and terminology.
! Produces hazard data and loss estimates that can be used in coatiotumiith local stakeholders.

f Is administered by the local government and can be used to manage and update a hazard mitigation plan
throughout its implementation.

For floodrelated hazards, Hazus calculates losses to structures due to inubhdaéidrordepth of flooding and

type of structure. Using historical flood insurance claim data, Hazus estimates the percentage of damage to
structures and their contents by applying established damage functions to an inventory. The Hazus analysis also
estimates thguantity of debris that would be caused by the flooding.

For earthquake, once the location and size of a hypothetical earthquake are identified, Hazus estimates the
intensity of the ground shaking, the number of buildings damaged, the number of casbaltesnage to
transportation systems and utilities, the number of people displaced from their homes, and the estimated cost of
repair and clean up.

Levels of Detail for Evaluation

Hazus provides default data for inventory, vulnerability bagards; this default data can be supplemented with
local data to provide a more refined analysis. The model can carry out three levels of analysis, depending on the
format and level of detail of information about the planning area:

f Level 16 All of the information needed to produce an estimate of losses is included in the s@sftware
default data. This data is derived from national databases and describes in general terms the characteristic
parameters of the planning area.

1 Level 20 More accurate estimates aidses require more detailed information altbetplanning area
Level 2 estimates of losseequiredetailed informatioron local geology, hydrology, hydraulicbuilding
inventory, utilities and critical facilities. This information is needed in a Gi8fat.

f  Level 3 This level of analysis generates the most accurate estimate of losses. It requires detailed
engineering and geotechnical information to customize it for the planning area.

7.2 RISK ASSESSMENT APPROACH

7.2.1 Hazard Profile Development

Hazard profiles wre developed through wddased research and review of previously developed reports and
plans, including general plans and state and local hazard mitigation plans. Frequency and severity indicators
include past events and the expert opinions of geologiststgency management specialists, and others.

7.2.2 Assessment of Exposure and Vulnerability

The risk assessment for this plan determined exposure and vulnerabdiytified hazards of concern for the
overall planning areand individual citiesThe approeh used for each hazard is described below.
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Flood, Dam Failure, and Earthquake

Exposure and vulnerability ftood, dam failure, and earthquakere evaluated using Haz(\ersion 5.} as
follows:

f Floodd A Level 2,userdefinedanalysis was performedd assess the risk and vulnerability to flooding in
the planning aretor general building stock and for critickcilities. To estimate damage that would
result from a flood, Hazus uses ftefined relationships between floddpt at a structure and resulting
damage, with damage given as a percent of total replacement value. @i these relationships
have been developed for damage to structures and for damage todgpteals within a structure. By
inputting flood deth data and known property replacement cost vatl@karvalue estimates of damage
were generated

 Dam Failured A Level 2 analysis was run fene combined dmfailure inundation areasing the flood
methodology described above.

 Earthquaked Once the locatin and size of a hypothetical earthquake are identifladusestimates the
intensity of the ground shaking, the number of buildings damaged, the number of casualties, the amount
of damage to transportation systems and utilities, the number of peopéeedsfrom their homes, and
the estimated cost of repair and cleanAipevel 2 analysis was performed to assess earthquake exposure
and vulnerability for two scenario events amkprobabilistic event:

U A Magnitude6.8 event on th€oncordGreen ValleyFault with an epicentés6 miles southwesof
Roseville

0 A Magnitude7.1 event on th&reat ValleyFault with an epicentés8 mileswest northwest of
Roseville

U The standartHazus100-yearprobabilistic event

Severe Weather and Wildfire

For most of the hazards of concern, historical data was not adequate to model future losses. éfoazaaqd
inventory susceptible to some of the hazards of concern were mappegkposure was evaluated. For other
hazards, a qualitative analg was conducted using the best available data and professional judgment.

Drought

The risk assessment methodologies used fepdatdocus onimpactsto structures. Because drought does not
impact structures, the risk assessment for drought was muted and qualitative than the assessment for the
other hazards of concern.

Health Hazards and Human-Caused Hazards

The nonnatural hazards of concern were assessed to different standards for the following reasons:

f  The assessment of notural hazards igptional undefederal hazard mitigatioplanning requirements
(44 CFRSection 201.b

f  The data needed to assess risk, such as maps of extent and location and applied damage functions, are no
readily available for these types of hazards.

A key element ofisk is the probability of occurrence. Probabilities are usually assigned based on past
historical occurrences. While humaaused and human health hazards have had significant impacts on
our nation as a whole, they have not impacted regions of the gauniformly as do natural hazard
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events. The lack of record of past occurrences within a planning area makes it difficult to assign
probability of occurrence.

Socially Vulnerable Populations

Hazard impacts on socially vulnerable populations were asseased orhousehold income; households with
incomes of $40,000 or less were defined as economically disadvarisgedgraphiciumbers were calculated
using 2020 Census data at the Census block level provided with Hiaeusousehold income level of $40,060
the closest interval in the Census data to $35,000 which is the upper limit of low income as defined in the
RosevilleGeneral Plan. For the geographic analysis, hazard areas were intersected with the Census block
polygons. All households in the intecsed blocks were consider&mlbein the hazard area when determining the
count of households.

7.3 SOURCES OF DATA USED IN MODELING

7.3.1 Building and Cost Data

Replacement cost values and detailed structure informdéiowed from parcel and tax assessor data provided by
the City of Rosevillavere loaded into Hazus. When available, an updated inventory was used in place of the
Hazus defaults for criticdhcilities.

Replacement cost is the cost to replace the entiretste with one of equal quality and utility. Replacement cost

is based on industrgtandard cosestimation models published RS Means Square FoGbsts(Gordian n.d.)It

is calculated using the RS Means square foot cost $tructure, which is based on thezusoccupancy class

(e.g., multifamily residential, commercial retail trade), multiplied by the square footage of the structure from the
tax assessor data. For sinfgenily residential, the construction class andnber of stories also factor into
determining the square foot costs.

7.3.2 Hazus Data Inputs

The followinghazard datavere usedor theHazusLevel 2 analysis conducted for the risk assessment

Floodd TheeffectiveDigital Flood Insurance Rate Map (DFIRN®r theplanning areavasused to
delineate flood hazard areas and estimate potential losses from theal@D0yearand 10yearflood
evens andthe fiarea with reduced risk due to lewdkat is delineated in the DFIRM datasing the
DFIRM floodplain boundarieand base flood elevation informatiandthe Central Valley Flood
Delineation Projec8-foot digital elevation modedata, flood depth grids were generated and integrated
into the Hazus modeHazususal Census data at the block leMEEMA floodplain dataand GIS data for
the Cityds regulatory floodplain

f Dam Failured Inundation area data from the Folsom Dam Containment Dike Failure Risk Assessment
Project, provided by the Cityf ®Roseville, and the-Boot digital elevation modelvere used to develop
depth gridg¢hat were integrated into the Hazus model

 Earthquaked Earthquake shake maps prepared by the USGS were used for the analysis of this hazard.
Data from the California Geolazpl Survey orNational Earthquake Hazard Reduction Progsaih
types and liquefaction zones wetlso integrated into the Hazus model.
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7.3.3 Other Local Hazard Data

Locally relevant information on hazards was gathered from a variety of sokregaency and severity indicators
include past events and the expert opinions of geologists, emergency management specialists and others. Data
sources for specific hazards were as follows:

' Severe Stornd No GIS format severe storm area data were identiGethé City of Roseville

f  Wildfire 0 California Department of Forestry and Fire Protection (CAL FIRE) fire severity data was
downloaded from the CAL FIRE website

7.3.4 Data Source Summary
Table7-1 summarizes the data sources used for the risk assessment for this project.

Table 7-1. Hazus Model Data Documentation

Data Source Date Format

Property parcel da% City of Roseville 2022 Digital (GIS) format
Address points City of Roseville 2022 Digital (GIS) format
Building footprints City of Roseville 2022 Digital (GIS) format
Building informatidh City of Roseville 2022 Digital (GI$yprmat
Building replacement cost RS Means 2022 Printed. Updated RS Means v
Population data California, Department of Finance 2020  Digital (GIS and tabular) fort
Digital Flood Insurance Rate Map FEMA 2018 Digital (GIS) format
First floorelevation data Hazus Default Methodology 2022 Digital (tabular) format
Earthquake shake maps USGS Earthquake Hazards Program\ 2017 Digital (GIS) format
National Earthquake Hazard Reduc  California Departmer@afiservation 2015 Digital (GIS) format
Prograntoils

Dam inundation area City of Roseville, Bureau of Reclami 2010 Digital (GIS) format
Landslide California Geological Survey 2016 Digital (GIS) format
Wildfire CAL FIRE 2008 Digital (GIS) format
DigitalElevation Model City of Roseville 2016 Digital (GIS) format
CRITICAL FACILITIES AND ASSETS

Landmarké City of Roseville 2022 Digital (GIS) format
State and local bridges Caltrans 2022 Digital (GIS) forma
Rail facilities Caltrans 2022 Digital (GI$)rmat
Telecommunications facilities City or Roseville 2022 Digital (GIS) format
Consolidated communications facilit Consolidated Communications = 2022 Digital (GIS) format
Hazardous material facilities U.S. EPA Toxic Release Inventor 2022 Digital (GIS) format
Potable water facilities City of Roseville 2022 Digital (GIS) format
Sewer facilities City of Roseville 2022 Digital (GIS) format

a. Parcel datacluded county tax assessor information such as use code, yéailtinitf, sapdre footage

b. Building information inclades, occupancy, date of construction, and stories

c. PlaceCountfIRMeffective 11/02/2018

d. Landmarks include fire stations, police stations, schools, medical betipéals|itieis facilities, electric power facilities, potable
water facilities, sewer facilities, and various government facilities
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7.4 LIMITATIONS

Loss estimates, exposure assessments and Fegerific vulnerability evaluations rely on the best availabta da

and methodologies. Uncertainties are inherent in any loss estimation methodology and arise in part from
incomplete scientific knowledge concerning hazards and their effects on the built environment. Uncertainties also
result from the following:

Approximations and simplifications necessary to conduct a study

Incomplete or outdated inventory, demographic, or economic parameter data
The unique nature, geographic extent and severity of each hazard

Mitigation measures already employed

The amount of advance tice residents have to prepare for a specific hazard event.

= =4 —a -—a _—_a _a

The uncertain spatial ac@acy of the dam inundation ardata.

These factors can affect loss estimates by a factor of two or more. Therefore, potential exposure and loss estimate:
are approximatand should be used only to understand relative @sier the long term, the City of Roseville will
collect additional data to assist in estimating potential losses associated with other hazards.
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8. CLIMATE CHANGE CONSIDERATIONS FOR HAZARD
MITIGATION

Climate change will affect the people, property, economy and ecosystéines@ify of Rosevillén a variety of

ways. Climate change impacts are most frequently associatedegtive consequences, such as increased flood
vulnerability or increased heatlated illnesseand othepublic health concerns; however, other changes may
present opportunities. The most important effect for the development of this Plan is that cliearage will have

a measurable impact on the occurrence and severity of natural hazards.

8.1 GENERAL BACKGROUND

fiClimate changerefers to alterations in the lotsigrm patterns of temperature, precipitation, humidity, wamdi
seasons that play a fundamemtdé in shaping natural ecosystems and the human economies and cultures that
depend on them. These shifts may result from natural processes (e.g., cyclical ocean patterns like El Nifio, La
Nifia and the Pacific Decadal Oscillation, volcanic activity, chamgéhe sués energy output, variations in

Earthts orbit), but they can also be driven by human activity. Many of the changes observed@ dliartiie

since the early 20th century have been attributed to human activity.

8.1.1 Greenhouse Gases

Thewell-estabished worldwidevarming trencbf recent decadeand its related impacts are caused by increasing
concentrations of carbon dioxide and other greenhouse gases in tiie &antsephere. Greenhouse gases are
gases that trap heat in the atmosphere, resuttingniarming effect. Carbon dioxide is the most commonly
known greenhouse gas; however, methane, nitrous oxide and fluorinated gases also contribute to warming.
Emissions of these gases come from a variety of sources, siodsibfuel combustion for engy and
transportation, wastewater treatmeagricultural productioflivestock landfills, and changes in land use.
Figure8-1 showsgreenhouse gasmissions by economic sector in California for 2019, the most current data.
Transportation is the largest source of @@ the state.

8.1.2 Atmospheric Carbon Dioxide

According to the U.S. Environmental Protection Agency (EPA), carbon dioxide concentrations measured about
280 parts per million (ppm) before the industrial era began in the late 1700s and have piseredt since then,
reaching 39 ppm in 204 (seeFigure8-2). Scientists are able to place this rise in carbon dioxide in a longer
historical context through the measurement of carbon dioxide in ice cores. According todbess sarbon

dioxide concentrations in the atmosphere are the highest that they have been in B FIOASA 2022) The

latest carbon dioxide measurement taken in February 2022 was 418Ip®A 2022) According to NASA,

most of this trend is likely humanduced(NASA 2022)
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Source: (California Air Resources Board 2022)
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Figure 8-1. California® 2020 Greenhouse Gas Emission Inventory by Sector
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8.2 HOW CLIMATE CHANGE AFFECTS HAZARD MITIGATION

Climate change will affect the people, property, econany ecosystems tifie planning arem a variety of

ways. Consequences$ climate changéncludeincreased flood vulnerabilittnd increased heaklated illnesses

The most important effect for the development of this plan is that climate change will have a measurable impact
on the occurrence and severity of natural hazards.

An essential aspect of hazard mitigation is predictimeglikelihood of hazard events in a planning area. Typically,
predictions are based on statistical projections from records of past events. This approach assumes that the
likelihood of hazard events remains essentially unchanged over time. Thus, avessgksrbthe past

frequencies of, for example, floods are used to estimate future frequencies: if a river has flooded an average of
once evenp yeardor the past 100 years, then it can be expected to continue to flood an average of once every
5years

Forhazards that are affected by climate conditions, the assumption that future behavior will be equivalent to past
behavior is not valid if climate conditions are changing. As flooding is generally associated with precipitation
frequency and quantity, for arple, the frequency of flooding will not remain constant if broad precipitation
patterns change over time. Specifically, as hydrology chasgmascurrently consideretb bethe 100year

flood might strike more often, leaving many communities at greiste For this reason, an understanding of

climate change is pertinent to efforts to mitigate natural hazards. Information about how climate patterns are
changing provides insight on the reliability of future hazard projections used in mitigation «nalysi

8.2.1 Current Indications of Climate Change

Global Indicators

The major scientific agencies of the United S@tasluding NASA and the National Oceanic and Atmaospheric
Administration (NOAAP have presented evidence tbhinate change is occurrinASA summarizes key
evidence as followéfNational Aeronautics and Space Administration 2022)

Global Temperature Riséd The planeds average surface temperature has risen about 2.12 °F since th
late 19th century, a change driven largely by increased carbon dioxide emissions into the atmosphere and
other human activities. Most of the warming occurred in the past 40 years, with the seven most recent
years being the warmest. The years 2016 an@ a62tied for the warmest year on record.

 Warming Oceangd The ocean has absorbed muchhef world®increased heat, with the t800feet of
ocean showing warming of more than 0.6 °F since 1969. Earth stores 90 percent of its extra energy in the
ocean.

f  Shrinking Ice Sheet® The Greenland and Antarctic ice sheets have decreased in mass. Data from
NASAG Gravity Recovery and Climate Expeent show Greenland lost an average of Rifibn tons
of ice per year between 1993 and 2Cdri8jAntarctica lost about 148 billion tons of ice per year.

 Glacial Retreatd Glaciers are retreating almost everywhere around the &anicluding in the Alps,
Himalayas, Andes, Rockies, Alaska and Africa.

I Decreased Snow Covér Satellite observations reveal that the amount of spring snow cover in the
northern hemisphere has decreased over the past five decades and that snow is melting earlier.

f Sea Level Risd Globalsea level rose about 8 inches in the last century. The rate in the last two decades
is nearly double that of the last century and is accelerating slightly every year.
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' Declining Arctic Sea Ic& Both the extent and thickness of Arctic sea ice has declinetlyaper the
last several decades.

Extreme Event®d The number of record high temperature events in the United States has been
increasing since 1950, while the number of record low temperature events has been decreasing. The U.S.
has also witnessed increaginumbers of intense rainfall events.

f  Ocean Acidificationd Since the beginning of the Industrial Revolution, the acidity of surface ocean
waters has increased by about 30 percent. The amount of carbon dioxide absorbed by the upper layer of
the oceans is areasing by about 7 to 10 billion tons per year.

California Indicators

Monitoring and research efforts acrd3alifornia have generatethta that describe changes already undeiway
the stateNotable examples across the state include the follog@adifornia Office of Environmental Health
Hazard Assessment 2018)

f Dissolved oxygen in coastal watéssdeclining hroughout the south coast survey region
f  Since 1950, the northern SieiMavada showed an overall snowpack decliné.4finches.

f Unusually warm waters occurred in the PadBicean in 20142015, leading to widespread impacts on
marine life. This marine heatave first appeared as a large area of exceptionally high sea surface
temperatures in the Gulf of Alaska in NovemB613 andater extended along the entire west coast of
North America.

f  The surface area of seven Sierra Nevada glaciers has decreased dramatically since the beginning of the
20thcentury. In 2014, the size of these glaciers ranged from 14 to 52 perdesit 4003 area.

f  Sea level has risen by abounéhes since 1900 at S&nancisco and by aboutiiches since 1924 at
La Jolla.

 Since 1906, the fraction of annual snowmelt runoff that flows into the Sacramento River between April
and July has decreased by ab@percent.

f Compared to the 1930s, forests across much of California today have lower densities of large trees, and
higherdensities of small trees. Water stress, which increases in a warming climate, poses a greater risk to
large trees than to small trees.

Annual tree mortality in California forests increased in 2@, seep increases in mortality followed in
subsequent yas; the highest number, Gillion tree deaths, was recorded in 2016.

f  Future droughts may bwtter,aswarm temperatures coincide with periodic dry yedfsd 6and2020
werethe warmest years on record.

f  Heatrelated deathandillnesses in Californiancreased dramatically in 2006 following a recdmeaking
heatwave.At least 14Qdeaths occurred between July 15 and August 1. Deaths related to this heat wave
were largely attributed to elevated nighttime temperatures.

f  The number of acres burned by wil@frstatewide has been increasing since 1950. Large fires affecting
1,000 acres or more account for most of the area burned each year.

8.2.2 Projected Future Impacts

Climate change projections contain inherent uncertainty, largely because they depend on projections of future
greenhouse gas emissions. Uncertainty about future greenhouse gas emissions is addressed by assessing multiple
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scenariod low-emissions or higlemissions. In lowemissions scenarios, greenhouse gas emissions are assumed
to be reduced substantially from current levels. In {@ghissions scenarios, greenhouse gas emissions generally
are assumed to increase or continue at current levels. Uncertainticomes is generally addressed by averaging

a variety of model outcomes. Despite this uncertainty, climate change projections present valuable information to
help guide decisioimaking for possible future conditions.

Global and National Projections

The Irtergovernmental Panel on Climate Change, which includes more than 1,300 scientists from the United
States and other countriggpject that Eartfs average temperatures will raisb to 10 °Fover the next century.
The Third and FourtNational Climate Asessment Reporitsdicate the followingdNational Aeronautics and
Space Administration 2022)

f Change continung through this century and beyond Global climate is projected to continue to
change over this century and beyond. The magnitude of climate change beyond the next few decades
depends primarily on the amount of h&apping gases emitted globally, and how sensitive the &arth
climate is tathose emissions.

 Temperatures continuing to rised Because humamduced warming is superimposed on a naturally
varying climate, the temperature rise has not been, and will not be, uniform or smooth across the country
or over time.

f Lengthening frost-free season and growing seasah The lengths of the frodtee season and the
corresponding growing season have been increasing nationally since the 1980s, with the largest increases
in the western United States, affecting ecosystems and agriculture. AcrossttteSiaies, the growing
season is projected to continue to lengthen. Increases of a month or more in the lengths offtbe frost
and growing seasons are projected across most of the United States by the end of the century, with
slightly smaller increasesn the northern Great Plains. The largest increases in thefiieesteason (more
than eight weeks) are projected for the western United States, particularly in high elevation and coastal
areas. The increases will be smaller if Feapping gas emissigrare reduced.

f  Changing precipitation patternsd Average U.S. precipitation has increased since 198fe areas
have had increases greater than the national average, and some areas have had decreases. More winter ai
spring precipitation is projected ovérig century for the northern United Stategth less for the
SouthwestTherecent trend toward increased heavy precipitation events will conéaee where total
precipitation is expected to decrease, such as the Southwest.

f More droughts and heat waved Droughts in the Southwest and heat waves everywhere are projected
to become more intense, and cold waves less intense every@hamaer temperatures are projected to
continue rising, and a reduction of soil moisture, which exacerbates heat wavegdgegdrgr much of
the western and centrdhited Statesn summer. By the end of this century, what have beenior2é-
year extreme heat days (eday events) are projected to occur every two or three years over most of the
nation.

f Stronger and more intense hurricane® The intensity, frequency, and duration of North Atlantic
hurricanes, as well as the frequency of the strongest (Category 4 and 5) hurricanes, have all increased
since the early 1980s. The relative contributions of human and natural catheesetimcreases are still
uncertain. Hurrican@ssociated storm intensity and rainfall rates are projected to increase as the climate
continues to warm.

f Arctic Oceanlikely ice-free in summerd The Arctic Ocean isurrentlyexpected to become essentially
ice free in summer befo205Q
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1l

Sea level rising 1 to 8 feet by 21@0Global sea level has risen by about 8 inches since reliable record
keeping began in 1880. It is projected to rise another 1 to 8 feet by 2100. This is the result of added water
from meltingland ice and the expansion of seawater as it wdmike next several decades, storm

surges and high tides could combine with-ie@| rise and land subsidencesulting inincreasd

flooding in many regions. Sdavel rise will continue past 2100 because the oceans take a very long time

to respond teemperatureonditions at the Earés surface.

Projections for California

According toCaliforniaés Fourth Climate Change Assessméme state can expect the follogiclimate change
impacts(State of California 2022)

l
l
l

By 2100, the average annual maximum daily temperature is projected to increase by 36.to 8.8
By 2100, the water supply from snowpack is projected to decline byhivds.

By 2050, agricultural production could face climatéated water shortages of up to 16 percent in certain
regions.

By 2100, the frequency of extreme wildfires will increase, and the average area burned statewide would
increase by 77 percent.

By 2100, 31to 67 percent of Southern California beaches may completely erode duddoedetse.
By 2100, the miles of highways susceptible to coastal flooding in d&0storm event will triple.

By 2050, heat waves in cities could cause 2 to 3 times morgdiatdd deaths.

Projections for Roseville

The California Climate Adaptation Strategy outlines the following climate change impact concerns for the
Northern Sierra Nevada Region communifi€alifornia Natural Resources Agency 2021)

1l

= =4 -4 -—a A

1l

Increased temperature
Decreased precipitation
Reduced snowpack
Reduced tourism
Ecosystem change
Sensitive species stress

Increased wildfire frequency and area burned.

CalAdapt, a publicly available resource, offers information on hlinvate change might impact local
communities. It presents visualization tools that present the most current data available whenever possible. The
following sections summarize projections by -@alapt for the Roseville arélocal climate.

Temperature

Thehistorical average (1961990) temperature in the Roseville area is 74(6d+Adapt 2022) By 2099, the
average temperature in the City is expected to increase above this baseline in the araihighemissions
scenarig by 5.2°F and 8.5°F, respectively, as showFignire8-3.

8-6
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Figure 8-3. Observed and Projected Average Temperatures in the Roseville Area

Precipitation

According to CalAdapt, precipitation projections for California remain uncertain. Models show differing impacts
from slightly wetter winters to slightly drier winters, with potential dgrto a 0.3nch derease irtotal annual
precipitationby the end of the centufCalAdapt 2022) Changes in precipitation patterns, coupled with warmer
temperatures, may lead to significant changes in hydrology. Indmigésions scenariogjore precipitation may

fall as rain rather than snow, and snow may melt earlier in the season, impacting the timing of stream flow
changes and flood€alAdapt 2022)

Wildfire

Wildfire risk is expected to change in the comitecades. Under the higimissions scenario, tlaanual average
area burned is expected to decrease by 17.8 agr2399(seeFigure8-4).

8.3 RESPONSES TO CLIMATE CHANGE
8.3.1 California Senate Bill No. 379

California Senate Bill 379, adopted October 8, 2015, requires that local hazard mitigation plans include all of the
following:

1 A vulnerability assessment that identifies the risks that climate change poses to the local jurisdiction and
the geographic areas at riskm climate change impacts, including but not limited to flood and fire
hazards. Information available from federal, state, regional and local agencies should be used in the
development of this assessment, including the following:
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OBSERVED MEDIUM EMISSIONS (RCP 4.5) HIGH EMISSIONS (RCP 8.5)
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Figure 8-4. Annual Average Area Burned (acres) in Roseville, California

U Information from thdnternetbased CaAdapt tool

U Information from the most recent version of the California Adaptation Planning Guide

U Information from local agencies on the types of assets, resources, and populations that will be
sensitive to various climate change exposures

U Information from local agencies on their current ability to deal with the impacts of climate change

U Historical data on natural events and hazards, including locally prepared maps of areas subject to
previous risk, areas that are vulnerable, and sitehévat been repeatedly damaged

U Existing and planned development in identifiedigk areas, including structures, roads, utilities, and
essential public facilities

U Federal, state, regional, and local agencies with responsibility for the protection offmaith and
safety and the environment, including special districts and local offices of emergency services

1 A set of adaptation and resilience goals, policies, and objectives based on the available information

1 A set of feasible implementation measuresgtesd to carry out the goals, policies, and objectives
including, but not limited to, all of the following:

i Feasible ways to avoid or minimize climate change impacts associated with new uses of land

U Siting new essential public facilities outside cfigk areas when feasible (including, but not limited
to, hospitals and health care facilities, emergency shelters, emergency command centers, and
emergency communications facilities) or, if these facilities are locatedriskatreasysing
construction or ther methods to minimize damage

U The designation of adequate and feasible infrastructure inrisk @rea

U0 Guidelines for working cooperatively with relevant local, regional, state, and federal agencies.
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U The identification of natural infrastructure thatyrze used in adaptation projects, where feasible.
Where feasible, the plan shall use existing natural features and ecosystem processes or restore natural
features and ecosystem processes, when developing alternatives for consideration.

8.3.2 City of Roseville Sustainability Efforts

The City of Roseville has taken steps to reduce the impacts of climate change through greenhouse gas mitigation
and community sustainability efforts:

f  The City of Rosevillé general plan highlights existing policies amdgrams that either reduce
greenhouse gas emissipimaprove air quality, oassist in protecting residents from the potential adverse
impacts of climate chand€ity of Roseville 202Q)

f In 2009, the City Council adopted th&yCoperations Climate Action Plan, which set a greenhouse gas
emission reduction goal of 22.8 perc€ity of Roseville 2009)

f In 2010 the Communityide Sustainability Action Plan was developed, recommending 11 stepstio reac
the greenhouse gas emission targé@ity of Roseville 201Q)

8.4 CLIMATE CHANGE IMPACTS ON HAZARDS

The following sections provide information on how each identified hazard of concern for this planning process
may be impactedybclimate change. They describe how these impacts may alter current exposure and
vulnerability to these hazard$ the people, property, critical facilities and environment in the City of Roseville.
Detailed hazard profiles and risk assessment informatiozach hazard of concern are presented in Cha&pters
throughl6.

8.4.1 Dam Failure

Climate Change Impacts on the Hazard

On average, changes in Califor@@annual precipitation levels are not expected to be dramatic; however, small
changes may have significant impacts for water resource systems, includindpdamsaredesigned partly

based on assumptions about a @sdlow behavior, expressed as hydrographs. Changes in weather patterns can
have significant effects on the hydrograph used for the design of ardawee If the hygrograph changes, it is
conceivable thiathe dantan lose some or all of its designed marginadéty, also known as freeboard.

If damfreeboard is reduced, dam operators may be forced to release increased volumes earlier in a storm cycle in
order to maintain the required margins of safetyhSearly releases of increased volumes can increase flood
potential downstream. According to the California Department of Water Resources, flood flows on many
California rivers have been recosgtting since the 1950s. This means that water infrastrusturie,as dams,

have been forced to manage flows for which they were not designed (DWR, 2007). The California Division of
Dam Safety has indicated that climate change may result in the need for increased safety precautions to address
higher winter runoff, fequent fluctuations of water levels, and increased potential for sedimentation and debris
accumulation from changing erosion patteand increases in wildfires. According to the Divisidimate

changealsowill impact the abilityof dam operators to imate extreme flood eventPWR, 2008).

Dams are constructed with safety features knowdspilwayso Spillways are put in place on dams as a safety
measure in the event of the reservoir filling too quickly. Spillway overflow events, often refersetiEsmn
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failurespresult in increased discharges downstream and increased flooding potential. Although climate change
will not increase the probability of catastrophic dam failure, it may increase the probability of design failures.

Exposure and Vulnerability

The following summarizes changes in exposure and vulnerability to the drought hazard resulting from climate
change:

Populationd Population exposure and vulnerability to the dam failure hazard are unlikely to change as a
result of climate change.

I Propertyd Property exposure and vulnerability to the dam failure hazard are unlikely to change as a
result of climate change.

I Critical facilities 8 The exposure and vulnerability of critical facilities are unlikely to change as result of
climate change. Dam owrseand operators are sensitive to the risk and may need to alter maintenance
and operations to account for changes in the hydrograph and increased sedimentation.

' Environmentd The exposure and vulnerability of the environment to dam failure are unlikelptgeh
as a result of climate change. Ecosystem services may be used to mitigate some factors that could increase
the risk of design failures, such as increasing the natural water storage capacity in watersheds above
dams.

8.4.2 Drought

Climate Change Impacts on Hazard

The longterm effects of climate change on regional water resources are unknown, but global water resources are
already experiencing the following stresses without climate change:

f  Growing populations

Increased competition for available water
Poorwater quality

Environmental claims

Uncertain reserved water rights

= =4 —a -—a -—a

Groundwater overdraft

' Aging urban water infrastructure

With a warmer climate, droughts could become more frequent, more severe, and longeAlesbirting to the
National Climate Assesgent,fhigher surface temperatures brought about by global warming increase the
potential for drought. Evaporation and the higher rate at which plants lose moisture through their leaves both
increase with temperature. Unless higher evapotranspiratioraratesatched by increases in precipitation,
environments will tend to dry, promoting drought conditidfi$.S. Climate Resilience Toolkit 2021)

Because changes in precipitation patterns are still uncertain, the potentigbkianmpdtikelihood of drought are

uncertain Californiats Department of Water ResourcB8NR) has noted impacts of climate change on statewide
water resources by charting changes in snowpack, sea level, and river flow. As temperatures rise and more
precipi@ation comes in the form of rain instead of snow, these changes will likely continue or grow even more
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significant. DWR estimates that parts of the state will experiart&to 65percent losén snowpack by the end
of the century compared to historieakrage (California Department of Water Resources 20P2)pjections for
the planning area show a significant decline in projected snow water equivalent in April sndwpaesing
temperatures may also increase net evaporation from resewbict would reduce water availability for
ecosystems and human (seount, EscrivaBou and Sencan 2021)

Exposure and Vulnerability

The following summarizes changes in exposure and vulnerability to the drought hazard resulting from climate
change:

Populationd Population exposure and vulnerability to drought are unlikely to increase as a result of
climate change. While greater numbers of people may need to engage in behavior change, such as water
saving efforts, significant life or health impacts are unlikely.

Propertyd Property exposure and vulnerability may increase as a result of increased drought resulting
from climate change, although this would most likely occur instomctural property such as crops and
landscaping. It is unlikely that structure exposamd vulnerability would increase as a direct result of
drought, although secondary impacts of drought, such as wildfire, may increase and threaten structures.

f Ciritical facilities 8 Critical facility exposure and vulnerability are unlikely to increase asaltrof
increased drought resulting from climate change; however, critical facility operators may be sensitive to
changes and need to alter standard management practices and actively manage resources, particularly in
waterrelated service sectors

f  Environmentd The vulnerability of the environment may increase as a result of increased drought
resulting from climate change. Prolonged or more frequent drought resulting from climate change may
stress ecosystems in the region, which include many systatak spcies.

8.4.3 Earthquake

Climate Change Impacts on Hazard

The impacts of global climate change on earthquake probability are unkalinough scientists have identified
tiny earthquakes triggered by the change of fault stress loads from rain and snow. Sloniigitlstm drought
can result in a significant change in the stress load on thedEarttst.

Pumping of groundwater from underground aquifers by humans, which is exacerbated during times of drought,
has also been shown to impact patterns of stress bydisweighting the Earthfs crustA 2014 study looked at

the effects of groundwater extraction in Califofsi€entral Valley on seismicity on the adjacent San Andreas

Fault. The researchers found that such extractions can promote lateral changss io 8teetwo sides of the San
Andreas, which move horizontally against each other along the boundary of two major tectonic plates. This could
cause them to unclamp and slip, resulting in an earthqik@snal Aeronautics and Space Administration

2019)

Secondary impacts of earthquakes could be magnified by climate change. Soils saturated by repetitive storms or
heavy precipitation could experience liquefaction during seismic activity due to the incsaigation. Dams
storing increased volumes of water due to changes in the hydrograph could fail during seismic events.
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Exposure and Vulnerability

Because impacts of climate change on the earthquake hazard are not well understood, increases in exposure and
vulnerability of the local resources are not able to be determined.

8.4.4 Flood

Climate Change Impacts on Hazard

Use of historical hydrologic data has long been the standard of practice for designing and operating water supply
and flood protection projects. Fexample, historical data are used for flood forecasting models and to forecast
snowmelt runoff for water supply. This method of forecasting assumes that the climate of the future will be
similar to that of the period of historical record. Howegeigntids project greater storm intensigyth climate
changeresulting in more direct runoff and flooding. High frequency flood events (e-gedfloods) in

particular will likely increase with a changing climat®hatis currently considered apercertamualchance

(100-yean flood alsomay strike more often, leaving many communities at greaterGisikg forward, model

calibration must happen more frequently, new forebased tools must be developed, and a standard of practice
that explicitly consider climate change must be adopted.

Climate change is already impacting water resources, and resource managers have observed the following:

f Historical hydrologic patterns can no longer be solely relied upon to forecast the water future.

f  Precipitation and rusff patterns are changing, increasing the uncertainty for water supply and quality,
flood management and ecosystem functions.

f  Extreme climatic events will become more frequent, necessitating improvement in flood protection,
drought preparedness and ememyeresponse.

The amount of snow is critical for water supply and environmental needs, but so is the timing of snowmelt runoff
into rivers and streams. Rising snowlines caused by climate change will allow more mountain areas, such as the
Sierra Nevada watsheds, to @ntribute to peak storm runoffhanges in watershed vegetation and soil moisture
conditions will likewise change runoff and recharge patterns. As stream flows and velocities change, erosion
patterns will also change, altering channel shapeslapths, possibly increasing sedimentation behind dams, and
affecting habitat and water quality.

Exposure and Vulnerability

The following summarizes changes in exposure and vulnerability to the flood hazard resulting from climate
change:

f  Population and Propertyd Population and property exposure and vulnerability may increase as a result
of climate change impacts on the flood hazard. Runoff patterns may change, resulting in flooding in areas
where it has not previously occurred.

§ Critical facilities 8 Critical facility exposure and vulnerability may increase as a result of climate change
impacts on the flood hazard. Runoff patterns may change, resulting in risk to facilities that have not
historically been at risk from flooding. Changes in the management amph @ésiood protection critical
facilities may be needed as additional stress is placed on these sytamers will need to factor a new
level of safety into the design, operation, and regulation of flood protection facilities such as dams, bypass
chamels and levees, as well as the design of local sewers and storm drains.
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f Environmentd The exposure and vulnerability of the environment may increase as a redintadé
change impacts on the flood hazard. Changes in the timing and frequency of flood events may have
broader ecosystem impacts that alter the ability of already stressed species to survive.

8.4.5 Severe Weather

Climate Change Impacts on the Hazard

The science for linking the severity of spec#&vereveather events to climate change is still evolving; however,
some trends provide an indication of how climate change may be impacting these events

f Anincrease in average surface temperatures canideadre intense heat waves. Evidence suggests that
heat waves are already increasing, especially in western gtatesding to information on Caldapt,
extreme heat days in Roseville (103°F is the extreme heat day threshold) are likely to increase from
historical average for four days annually. This increase would be coupled with an increase in heat waves
and warm nights (67°F threshold).

f Climate change impacts on winds are not well understdotl. recently,scientists had predicted rapid
inland waming would weaken one of the primary drivéss Santa Ana winds and reduce their
frequency. But 2021studyfoundthat bouts of hot Santa Ana winds are not declimingcould even be
increasingScience 2021)

f Climate changenay increase the frequency and intensity of thunderstorms and lightning. Thunderstorms
occur when thé&eating of the Earfis surface by sunlight and infrared radiation causes water to condense
as buoyant air rise#s land surface warms, stronger updrafts more likely to produce lightning
(Environmental Journal 2021)

Exposure and Vulnerability

The following summarizes changes in exposure and vulnerability to the severe weather hazard resulting from
climate change:

f  Population and Propertyd Population and property exposure and vulnerability would be unlikely to
increase as a direct result of climate change impacts on the severe weatheSeaeaedweather events
may occur more frequently, but exposure and vulnerability efifiain the same. Secondary impacts,
such as the extent of localized flooding, may increase, impacting greater numbers of people and
structures. Exposure of the population to higher heat stress and lower air quality could lead to lower
quality of health intie City.

§ Critical facilities 0 Critical facility exposure and vulnerability would be unlikely to increase as a result of
climate change impacts on the severe weather hazard; however, critical facility owners and operators may
experience more frequent disruption to service provision. For example, more frequent and intense storms
may cause more frequent disruptions in poveevise.

" Environmentd Exposure and vulnerability of the environment would be unlikely to increase; however,
more frequent heat events and more intense rainfall may place additional stress on already stressed
systems.
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8.4.6 Wildfire

Climate Change Impacts on Hazard

Climate change has the potential to affect multiple elements gfiltiire system: fire behavior, ignitions, fire
management, and vegetation fuels. Hot dry spells create the highest fire risk. Increased temperatures may
intensifywildfire danger by waning and drying out vegetation.

Changes in climate patterns may impact the distribution and perseverance of insect outbreaks that create dead
trees (increase fuelWWhen climate alters fuel loads and fuel moisture, forest susceptibilitifdfires changes

Climate change also may increase winds that spread fires. Faster fires are harder to contain, and thus are more
likely to expand into residential neighborhoods.

Exposure and Vulnerability

The following summarizes changes in exposure and vulnerabilibhetwildfire hazard resulting from climate
change:

U Population, Property and Ciritical facilitiesd According to the CaAdapt projections, wildfire risk in
the areas surrounding the City of Roseville is expected to increase by 2099. Larger, more freguent fire
may impact people, property and critical facilities by increasing the risk of ignition from nearby fire
sources. Additionally, secondary impacts such as air quality issues may increase.

Environmentd It is likely that the exposure and vulnerability of #r@vironment will be impacted by
changes in wildfire risk due to climate change. Natural fire regimes may change, resulting in more
frequent or higher intensity burns. These impacts may alter the composition of the ecosystems in areas in
and surroundinglanning areaWhether areas burn more frequently, or more acreage is burned in each
fire, wildlife has the potential to become more stressed as suitable habitat is lost.
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9. DAM FAILURE

9.1 GENERAL BACKGROUND

9.1.1 Definition and Classification of Dams

A dam is an artificial barrier that can store water, wastewater, or{mprite materials for many reaséniood

control, human water supply, irrigation, livestock water supply, energy generation, containment of mine tailings,
recreation, or pollution cdrol. Many dams fulfill a combination of these functions. They are an important
resource in the United States. In California, dams are regulated by the State of California Division of Safety of
Dams.Additional regulatory oversight of dams is cited in Cleap and described iAppendix B

The California Wate€Code (Division 3) defines a dam asgyaartificial barrier, together with appurtenant works,
that does or may impound divert water, and that either:

f  Has aheightof more than 6 feet and it impounds 50 af@et or more of water, or

f  Has a height 025 fed or higher and impounds more than 15 deet of water
Dams can be classified according to their purpose, the construction material or methods used, their slope or cross
section, the way they resist the force of the water pressure, or the means asetféting seepage. Materials

used to construct dams include earth, rock, tailings from mining or milling, concrete, masonry, steel, timber,
plastic, rubber, and combinations of these.

9.1.2 Causes of Dam Failure

Partial or full failure of dams has the poteht@acause massive destruction to the ecosystems and communities
located downstream. Partial or full failure can occur as a result of one or a combination of the following reasons
(FEMA 2016)

f  Overtopping caused by floodisat exceed the dam capacity (inadequate spillway capacity)
Prolonged periods of rainfall and flooding

Deliberateacts of sabotage (terrorism)

Structural failure of materials used in dam construction

Movement and/or failure of the foundation supportingdam

Settlement and cracking of concrete or embankment dams

Piping and internal erosion of soil in embankment dams

= =4 4 -—a _—_a _—_a -2

Inadequate or negligent operation, maintenaacd upkeep
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f Failure of upstream dams on the same waterway

 Earthquake (liquefaction/landslides)
Many dam failures in the United States have been secondary results of other disasters. The most common causes
are earthquakes, landslides, extreme storms, equipment malfunction, structural damage, foundation failures, and
sabotage. Poor construction, lafkmaintenance and repair, and deficient operational procedures are preventable

or correctable by a program of regular inspections. Terrorism and vandalism are serious concerns that all
operators of public facilities must plan for; these threats are @odénuous review by public safety agencies.

9.1.3 Planning Requirements

State of California

All dams whose inundation areas may impact the planning area have emergency action plans (EAPEh@n file.
EAPsmustinclude the followingCal OES 2021)

f  Emergency natification flow charts

Information on a fousstep responsgrocess

Description of agenciésoles and actions in response to an emergency incident
Description of actions to be taken in advance of an emergency

Inundation maps

= =4 —a -—a -

Additional information such as revision records and distribution lists

After the EAPs arapprovedy the statethe law requireslam ownerso send the approved EAlRo relevant
stakeholders. Local public agenc@sthen adopt emergency procedures that incorporate the information in the
EAP in a manner that conforms to local needs anddeslimethods and procedures for alerting and warning the
public and other response and preparedness related(@amSES 2021)

Federal Energy Requlatory Commission

Dams that fall under the jurisdiction of the Federal Energguratory Commission (FERC) also have specified

planning requirements. FER®@s the largest dam safety program in the United Statoperates with a large

number of federal and state agencies to ensure and promote dam safety and, more recentiy, $ecuety.
FERCrequires licensees to prepare emergency action plans and conducts training sessions on how to develop and
test these plans. The plans are designed to serve as an early warning system if there is a potential for, or a sudden
release of watr from, a dam failure or accident to the dam. The plans include operational procedures that may be
used, such as reducing reservoir levels and reducing downstream flows and procedures for notifying affected
residents and agencies responsible for emergaacsagement. These plans are frequently updated and tested to
ensure that in emergency situations everyone knows what toutosaving lives and minimizing property

damage.

FEMA Guidance for Flood Mapping

FEMAG Federal Guidelines for Inundation Mappig Flood Risks Associated with Dam Incidents and Failures
is part of the National Dam Safety Program, a partnership of states, federal agencies, and other stakeholders
formed to encourage individual and community responsibility for dam safety. Underabiam, states are
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responsible for regulating ndiederal dams. The guidelines provide information for federal and state agencies,
local governments, dam owners, and emergency management officials to use for reducing flood hazards and the
resulting potengl for economic damage and loss of life. It is a resource for developingptaidic guidelines

for dam safety and as a reference manual for mapping dam breach inundagsiirEMA 2013)

Rehabilitation of High Hazard Potential Dams

FEMAG Rehabilitation of High Hazard Potential Dams grant program provides assistance for eligible
rehabilitation activities that reduce dam risk and increase community preparedness. For the purposgghof the
Hazard Potential Damprogram, the ternfirehabilitatio® means the repair, replacement, reconstruction, or
removal of a dam that is carried out to meet applicable state dam safety and security StieB§&d2020)

9.1.4 Rating Dam Hazards

Dam failure ca be catastrophic to all life and property downstream. The Division of Safety of Dams has
developed a hazard potential classification system for-jgtaseliction dams, as shown dmable9-1. This system
is modified from federal guidelines, which recommend ttiereclassification. The California system adds a
fourth hazard classification @é&xtremely higho Dams classified as extremely high hazard mapact highly
populated areas or critical infrastructure or have short evacuation warning times.

Table 9-1. State of California Downstream Hazard Potential Classification

Potential Downstream Impacts on Life and Property

Low No probable loss of human life and low economic and environmental losses. Losses are expected to
to the own@rproperty.

Significant  Noprobable loss of human life but can cause economic loss, environmental damage, impacts to critic
significant impacts.

High Expected to cause loss of at least one human life.
Extremely  Expected to cause loss of at least one human life and one of the following: result in an inundation ari
High of 1,000 or momeyesult in the inundation of facilities or infrastructure, the inundation of which poses a

topublic safety as determined by the department-by@acadeasis.

9.1.5 Secondary Hazards

Dam failure can cause severe downstream flooding depending on the magnitude of the failure. Other potential
secondary hazards of dam failure include landslides arihenabservoir perimeter, bank erosion on the rivers,
and destruction of downstream habitat.

9.2 HAZARD PROFILE

9.2.1 Past Events

According to the2021Placer County MultHazard Mitigation Plan, there have besndam failures iror
affectingPlacer County (nonea@known to have impacted the Roseville planning area):

1 Hell Hole Dam Failured In 1964, construction of the Hell Hole Dam wawderwayand the contractor
had stopped operations for the winter. A major storm event in December caused the Hell Hole Reservoir
to fill, and since the dam was not completed, it failed, sending a considerable amount of water toward
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Auburn. The water washed out a bridge on Highway 49 over the American River at the confluence of the
North and Middle Forks and flooded a quarry. Duéhtoway the construction contract was worded, the
contractor had to rebuild the dam at his own expense. As a result, Placer County incurred no costs related
to this event. No claims for damage were filed against the Placer County Water Agency (PCWA) by

either the quarry owner or the state.

1986 Auburn Coffer Dam Failured As a result of flooding, the Coffer Dam at Auburn breached and
partially washed away. The U.S. Bureau of Reclamation had designed the Coffer Dam for a controlled
failure by building a soft ethen plug into the dam for this purpose. It appears the dam failed as designed.

f August 2004 Ralston Dam Release Gate BreakA broken release gate on Ralston Dam in the Middle
Fork of the American River prompted the National Weather Service to issue f#dtasvarningfor
Placer CountyThegate near the Ralston Powerhouse malfunctioned, and the sudden release of water
from Ralston Reservoir south of Auburn sent a wall of water4 feet high down the riveiThe volume
of water released wa0 to 1,00Gcrefeet. Sherifts deputies and California Highway Patrol officers
alerted campers in the Auburn State Recreation Area to move to higher ground. The CHP monitored the
muddy water as it approached Highway 49. There were no reports of injuries or dé&onggeeariver,
which is popular with rafters, kayakers and residents during summer.

f August 2009 Cottonwood Damd A privately owned and constructed dam on Miners Rawitiiee
Hidden Valley Estates subdivisioth€ Auburn Folsom Rad and Twin Rocks Bad areaof Granite Bay),
failed and leached flows and sediment into Miners Ravine. NGiAerieqquickly became involved
because of the impaats critical fish species. A temporary fixanotch in the concrete portion of the
damd was approved and made while tiemeowners associati@md interested agencies determined
next steps. A dam removal project with creek restoration is now being proposed.

f  January 2016 Folsom Dard Seepageccurred athe Folsom cofferdam during final consttion of the
new Folsom Dam Auxiliary Spillwagn January 20, 2016I'heseepage was in the spillway basin. At no
time was there a threat of a dam failure.

I February 2017 Oroville Spillwayd The Oroville Spillway in Butte County was at threat of collapse. A
emergencywas declared?lacer County supplied evacuation andtual aid support to Butte County and
other affected nearby counties. No damagssustained ifPlacerCounty.

Hazard Declarations

Between 1950 anduly 2023, the State dZaliforniawas include in threedam failurerelatedfederal major
disaster (DR) or emergency (EM) declaratioc@enerally, these disasters cover a wide region of the state;
therefore, they may have impacted many counties. HowBlarer Countyas notincluded inanyDRs or BVs,
therefore the Cithas not been included in any declaragi(FEMA 2023)

9.2.2 Location

According to the California Division of Safety of Dams, as d@2there are83 dams in Placer County. Of these,
the western levees along Folsom Lake, which is a reservoir lined by a series of containmema ik
potential tosignificantly impact the City of Rosevilia the event of a failuteAnother damthe Miners Ravine
Detention Facility located near Rosevifleeastertoundary has the potential to adversely impact Roseville
should it fail. Figure9-1 shows the area expected to be inundated in the event of a faithessefdamsrable9-2
provides summary information abatlie two facilities.
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Table 9-2. Dams in Placer and Sacramento Counties With Potential to Impact Roseville

Folsom 1A American Riv US Bureau of Reclamat 1956 Gravity 102,00( 275 975,000 1,885
Miners Ravine 1B Dry Creek Placer County Flood & W 2007 Earther 2000 22.5 120 14
Detention Facilil Conservation District

a. Downstream Hazard Class 1A: > 300 lives at risk, 1B: 31 to 300 lives at risk

9.2.3 Coordination with Dam Owners/Operators

As a CRS Class 1 community, the City of Roseville must meet classification prerequisites that pertain to ongoing
coordinatiorwith owners/operators of high hazard potential dams that can impact the City. These coordination
requirements include the following:

f  An adopted dam failure warning and response filahincludes notification protocols from the dam
owner/operator

1 Procedurs and predetermined conditions for when the operator of the dam notifies local emergency
managers of a potential or actual dam breach

At least quarterly communication checks betweerddraoperator and emergency services officials

f An annual exercise of ¢hplan with a lessorgarned report

' An annual outreach project to properties within dam failure inundation areas
The classification prerequisites have allowed the City to establish strong relationships with the owners/operators
of both dams that have imgta within the City of Roseville. These relationships have allowed the City to address
its greatest limitation with regards to this hazard of concern: risk communication. What and how the City

communicates to its citizens annuallynteet these prerequisiteis developed through derative process with
dam owners/operatorshese relationships were leveraged during the update of this hazard mitigation plan by:

Vetting and validating extent and location data utilized by the plan
Coordination on goadetting

Messaging for the cit public outreach strategies

= =4 —a -

Coordination on action planning

9.2.4 Frequency

Dam failure events are infrequent and usually coincide with the events that cause them, such as earthquakes,
landslides and excessive rainfall and snovirdeStanford University study found an average of about 10 dam
failures per year nationwide over a period of record from 1848 through(3@drford University 2018All

dams face aresidual risk of failure, which repesents the risk that conditions may exceed those for which the

dam was designed. For example, dams may be designed to withstand a probable maximum precipitation, defined
asfithe maximum depth of precipitation at a location for a given duration that éoroktgically possibi@

(Sarkar and Maity 2020 he chance of a precipitation event of a greater magnitude than that represents residual
risk for such dams. This represents a theoretical probability of future occurrenaaforfailure event, though

the probability of an event exceeding the assumed maximum is not generally calculated as part of dam design.
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9.2.5 Severity

Dam failure can be catastrophic to all life and property downstream. Cal@haaard ratings, as describad i
Table9-1 describe the potentiabnsequences of dam failure based on hazard ratings. For the dams assessed in
this plan, with hazard ratings of extremely high, ctetefailure is expected to cause loss of at least one human
life and inundate an area with a population of 1,000 or more or critical facilities whose inundation poses a
significant threat to public safetBased on the inundation modeling/mapping fordbeabined inundation areas

in Roseville, dam inundation flood depths can range from shalldee(3r less) to deep (I8et or greater).

The Stanford University study of dam failures nationwide found that many failures were of small dams, with
limited flooding or downstream impact. More thang@8cent of the failures did not result in {gafety
consequences or significant property dam@ianford University 2018)

9.2.6 Warning Time

Warning time for dam failurdepends on the cause of the failure. In events of extreme precipitation or massive
snowmelt, evacuations can be planned with sufficient time. In the event of a structural failure due to earthquake, it
is possible that there would be no warning tiffilee USGS Earthquake Hazards Program has severakdéaty

related earthquake programs, including espacific earthquake monitoring programs in California to help

monitor safety concerns following seismic eveAtslants structural type affects warning tintearthen damdo

not tend to fail completely or instantaneously. Once a breach is initiated, discharging water erodes the breach until
the reservoir is empty or the erosistops Concrete dams also tend to begin with a partial breach. The time of
breach fomation ranges from a few minutes to a few hqurs. Army Corps of Engineers 2014)

The Cityof Rosevillehas established protocols for flood warning and response to imminent dam failure in the
flood warning portion of its ampted emergency operations pldhe City provides specific information on
evacuation routes and directions to residents upon request.

9.2.7 Folsom Dam Containment Dike Failure Risk Assessment

During the 2005 review of the initial Roseville Hazard Mitigation Plan, FEMA Regiaviewersnoted the risk
of failure of the western dikes on Folsom LdkeeFigure9-2). Six dikes, increasing in size and numeric
designation (from 1 to 6) from north to south, fill gaps along the western edge of Folsom Lake.

Source: United States Army Corps of Engineers, Michael Nevins

Figure 9-2. Folsom Dam and Folsom Lake on the American River, Looking Northeast
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TheCity developed a comprehensive, scendiased risk assessment of the western dikes on the FDlaom
complexduring the 2011 Plan updateetailed inundation modeling and mapping performed as part of this
assessment are available to inform the &ifyreparedness and response to a dam breach of the Folsom Lake
containment dike systerfigure9-3 shows mapping that was created by the City to inform citizens of the
direction of flow and possible routes for evacuation during a dam failure event.

The study provided inundation mapgito determine the probable impact of flooding in Roseville if any of the
western dikes were to fail. It addressed the relative risk of failure of each dike based on the freibemlisich

the dikes impound water, the potential for overtopping, recerkt W upgrade the dikes to reduce the risk of

failure due to piping, and a new reservoir spillway. Models were prepared to simulate dike failures and resulting
inundation. These simulations provide the basis for inundation area mapping and other enmeagageynent

tools such as maps that illustrate the time from failure to flooding.

The northernmost dikes are relatively low height embankments above the normal operating range of the lake.
Though the occurrence of inundation due to dam failure is basext@mely remote conditions, failure of these
facilities has the potential to cause significant property damage and loss of life in the City. The degree of impact
would be affected by the water level of the lake at the time of failure, which could b&duwst the top of the

dikes in the case of failure by overtopping. The study mapped the maximum depth of flooding and the timing of
the flood wave from the time of failure for various scenarios. The study found that flood depths could reach as
much as 58 fet in parts of the City.

9.3 EXPOSURE

The flood module oHazuswas used for a Levelrisk assessment @xposurdor thecombined danfiailure
inundation area

9.3.1 Population and Property

Table9-3 summarizes thestimated population living in trevaluated flood hazard areas anddgkémated
property exposure. Thaumber and valuef exposed structures lmgcupancy class shown inFigure9-4 and
Figure9-5, respectively.

Table 9-3. Exposed Population and Property in Combined Dam Failure Inundation Area

Population

Population Exposed 56,468

% of Total Planning Area Population 38.2%
e —
Acres of Inundation Area 9,690

Number of Buildings Exposed 19,535

Value of Exposed Structures $9,510,224,560

Value of Exposed Contents $6,554,512,266

Total Exposed Property Value $16,064,736,825

Total Exposed Value as % of Planning Area Total 33.%
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Figure 9-4. Number of Structures in the Dam Failure Inundation Area, by Occupancy Class
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Figure 9-5. Value of Structures in the Dam Failure Inundation Area, by Occupancy Class

9.3.2 Critical Facilities

GIS analysis was used to determihat291 of the planning arda critical facilities(48.4 percentof the tota) are
in thecombined danfiailure inundation arearigure9-6 shows the distribution afxposed «tical facilities by
occupancy class.

9.3.3 Environment

The environment would be exposed to a numbeis&s$ in the event of dam failure. The inundation could
introduce many foreign elements into local waterways. This could result in destruction of downstream habitat and
could have detrimental effects on many species of animals, especially endangeesdssfpdcas salmon.
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Figure 9-6. Number of Critical Facilities in Combined Dam Failure Inundation Area

9.4 VULNERABILITY

The flood module oHazuswas used for a Levelizsk assessment aulnerability for thecombined danfailure
inundation area

9.4.1 Population

Impacts on Persons and Households

The following cam failure impacts on persons and households were estimated through the Level 2 Hazus analysis
{1 Displaced Population 22,335
1 PopulationRequiringShortTerm Sheltei 51

Vulnerable Populations

Vulnerable populations are all populations downstream from dam failures that are incapable of escaping the area
within the allowable time framé&ocially vulnerable populations include the very young, therlgldend those
experiencing poverty. These socially vulnerable populations are most susceptible based on many factors,
including their physical and financial ability to react or respond during a hazard and the ability te be self
sustaining for prolonged deds of time after an incident because of limited ability to stockpile supplies. Socially
vulnerable populations may live in areas with substantial population density, inhibiting their ability to escape to
safety in enough time. Vulnerable populations myp lack adequate warning from television, radio emergency
warning systems, or alert and warning messages released on social media due to a lack of access to these tools
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caused by disparities in economic opportunity and socioeconomic Jtatupotentibfor loss of life is affected
by the capacity and number of evacuation routes available to populations living in areas of potential inundation.

An especially vulnerable population is found among those experiencing homelessness. Not mdg do th
experiening homelessnedace an inequitable lack of access to resources and basic ngettigyalso face an
exceptional risk of injury due to common shelter locations. Those experiencing homelessness often set up shelter
under bridgesiear or along waterways, pegging an exceptional threat to their lives in the event of dam failure

and subsequent flooding.

If a dam failure were toccur,it would affect at least senior livingcenter andommunityand a psychosocial
rehabilitation and case management facilityduse of their locations in the inundation area.

Table9-4 shows the findings of the social vulnerability assessment for dam failure, basednamically
disadvantaged households.

Table 9-4. Economically Disadvantaged Households in the Mapped Dam Failure Inundation Area

Number within the Mapped Hazard A % of Totaih MappedHazard Area
AllHouseholds 30,652 100.0%
HouseholdsvithIncome Below45000 7,456 24.3%

9.4.2 Property

The most ulnerable properties are those closest to thefddune inundation area. These properties would

experience the largest, most destructive surge of waterlyiog/areas are also vulnerable since they are where

the dam waters would collect. Transportationtes are vulnerable to ddailure inundation and have the

potential to be wiped out, creating isolation issues. This includes all roads, railroads and bridges in the path of the
damfailure inundation. Those that are most vulnerable are those thalr@aely in poor condition and would not

be able to withstand a large water surge. Utilities such as overhead power lines, cable and phone lines could also
be vulnerable. Loss of these utilities could create additional isolation issues for the inundaison ar

Table9-5 summarizes Hazus estimategdaim failuredamage in the planning area. The debris estimate includes
only structural debris and building finishes; it does not include additional debris that may result from a flood
event, such as from trees, sediment, building contents, bridges, or utilityHigese9-7 shows estimated

damage by occupancy class.

Table 9-5. Estimated Property Impacts of a Dam Failure Event in the Planning Area
Impacted Structures

Number of Structures Impacted 19,093

Estimated Loss
Structures $3,769,937,244
Contents $3,358,591,189
Total $7,128,528,433
% of Total Planning Area Replacement Value 15.06

Debris

Debristo Be Removed 422,41%0ns
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Figure 9-7. Damage to Structures in the Dam Failure Inundation Area, by Occupancy Class

9.4.3 Critical Facilities

Significant Facilities Affected

Critical facilities that would be affected by failure of tbembined damiclude the following:

7 fire stations 12 potable watedistribution facilities
1 police station 12 medical care facilities
26 schools 6 electrical power facilities

30 communications transmitters

57 bridges

5 government facilities

= —a _—a _a

4 community centers
15 wastewater collection or treatment facilities

= —& _—a _—_a _a _a

Estimated Damage

Figure9-8 showsthe estimatednumber of affectedritical facilitiesand theestimatedlamagdor the combined
damfailure scenarioDepending on community lifeline categotiie average amount of damage to structures,
measured as a percentage of total value, ranges from per&ht of total valueAveragedamage to contents
ranges from 53 to 77 percent.
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Figure 9-8. Average Damage to Critical Facilities from the Combined Dam Failure Scenario

9.4.4 Environment

The environment would beulnerable to a number of risks in the event of dam failure. The inundation could
introduce foreign elements into local waterways, resulting in destruction of downstream habitat and detrimental
effects on many species of animals, especially endangereiéspach as coho salmon. The extent of the
vulnerability of the environment is the same as the exposure of the environment.

9.5 FUTURE TRENDS IN DEVELOPMENT

All land use decisiemaking is guided by the goals, policies and implementation measantsned in the Land

Use Element of Rosevilie General Plan. The Safety Element of the General Plan establishes standards and plans
for the protection of the community from hazards. Dam failure is currently not addressed asatostamazard

in the Séety Element, but flooding is. The City has established comprehensive policies regarding sound land use
in identified flood hazard areas. Most of the areas vulnerable to the more severe impacts fromtilie bank
combined danfailure scenario intersect ti@&tyds flood hazard areas. Floodlated policies in the General Plan

will help to reduce the risk associated with the dam failure hazard for all future development within the City.

The dam failure risk exposure in thanning aredthe value of propertwithin the dam failure inundation area)
increased by 2percent since the last update to this Péemincrease in value ofver $2billion dollars. This
increase in risk exposure can be attributed population growth rate of 14percentover the pedrmance period
of the prior plan. The planning area also saincrease in assessed vadlaa of real property of over 3dercent
This increase in value can be attributed to the continued economiergdémm the 2008 economic dowann,
which had a sigificant impact on th&tate of California as well as the City of Rosevifl@y increase in asset
value increasgrisk exposurevhen risk is measured by assets exppasit is in this Plan
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While thevalue of propertyithin the dam failure inundatiorreaincreasedtheestimatedossvalue in the event
of a dam failuralecreasetly over 28 percenihis decrease in vulnerability could be attributetito factors:

0 Newconstruction that occurred during the performance period for theyalatuilt to hjh code
standardshat reduce the risk-he City of Roseville does not have standards adopted specifically for the
dam failure inundation arebuyt itsstandardsapplied citywide, include severathat would reduce
inundationrisk within a dam failure inadation area.

i Theaccuracy of the Hazus model hasreasedor the current updatdhedigital elevation model used in
currentHazus wadased orLiDAR data available to the City andri®re accurate than the DEM from
the last update.

9.6 REVIEW OF EXISTING ORDINANCES, PROGRAMS AND PLANS

Since most of the dam failure inundation areas overlay the regulated floodplain within the planning area,
ordinances and programs in Chapterre applicable to this hazard. The extent of dam failure inundation as well
as the estimated flood depths significantly exceed those projected for flooding. Future revisions to the flood
programs may want to consider the potential imgpatdam failure in their scope, even though the statistical
probability of such an event is low.

9.7 SCENARIO

According to the 201Folsom Dam Containment Dike Failure Risk Assessment Project, theaasesscenario

would be a baniull failure of Dikes 4, 5and 6 due to overtoppin@vertopping flows may quickly erode the top

and downstream portions of the dikes, causing failure. Therefore, there is a possibility of simultaneous failure due
to overtopping. However, the likelihood of reservoir inflows thatld@ause overtopping is extremely low. The
completion of the new Folsom Dam spillway in early 2016 decreased the likelihood even katluee. from

piping could occur at any water surface elevation within the reservoir.

An earthquake within the regiaould lead to liquefaction of soils around the dams. This could occur without
warning during any time of the day. A hurreaused failure such as a terrorist attack also could trigger a
catastrophic failure of a dam that impacts the planning area.

9.8 ISSUES

The most significant issue associated with dam failure involves the properties and populations in the inundation
zones. Flooding as a result of a dam failure would significantly impact theseAsmesgalysis run on the dam

failure inundation area reveal6,868 individuals are exposed to the dam failure hazard, making up&&ent

of the City.Of the 55,236 households in the inundation area, 10,714 of those householgwe(iomn of total
households in the inundation area) are veryilmeome populatins. Twenty-five (25) critical health and medical
facilities (home health care, assisted living, healthcare centers, planned parenthood, etc.) which assist socially
vulnerable populations, including 65+ populations and pregnant individuals, are locaiadhetinundation

zone; the loss of these facilities for vulnerable populations could be detrimental to health areingell

Dam failuresare frequently associated with other natural hazard events such as eartHgndkkdespr severe
weather, whicHimits their predictability and compounds the haz&dm failures may be easier to predict if
occurring as a result of severe weather, particularly heavy 2amss are designed using a hydrograph to
evaluate dam safety issues for situations wheresgrvoir inflow peak discharge is greater than the maximum
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spillway capacity, the reservoir has large surcharge storage, and/or the reservoir has dedicated flood control space
(USBR 2003)Understanding thhkistory behind construction of the dam (previous failure, flooding event, etc.)
can assist in identifying preetermined markers to send notifications to the pasldperform preventative tasks

The combined dam inundatidrazard area flow and emergency evacuation routes Figyré 9-3) shows the
potential difficulty in evacuating the area. In many instances within the map, the ftoe @facuation routes
crosseshe flow of water oendsup being stuck between the Dry Creek &behsant Grove Creekainage
basins.There is often limited warning time for dam failureaking the evacuation routes more concerning, as the
rapidly flowing water will impede on the functionality of the defined evacuation routes, especially those which
pass through the inundation area. Sending or posting notifications regarding an evacuation may be difficult, as
some populations may not speak English, haveatgshone, have a social media account, or have access to the
internet. Furthermore, there are 52 communication critical facilities within the dam inundation area, including
communications transmitters and offices and data centers. Should these ceitiiakfae interrupted prior to
notifications being released, losses of life could occur.

Another significant issuis the loss of the Citg primary potable water supply source if the dam were to fail (not
overtop).There are 27 critical water facilitiés the dam inundation area, including potable wadtewater

treatment facilities, potable amndhstewatetreatment pump stations, and potable water wels. Citywould

have to rely on significant water demand reductions, interties with other water agencies not dependent pn Folsom
and groundwater wells to provide some level of water supply to the comnilimée is great difficult in making

any of these instancesreality as the State is frequently in drought conditions and could enforce water
consumption restrictions (see Section Deoughtfor more information on the drobghazard).

Other mportant issues associated with dam failure include the following:

I Federally regulated dams have an adequate level of oversight and sophistication in the development of
emergency action plans for public notification in the unlikely ee¢failure. However, the protocol for
notification of downstream citizens of imminent failure needs to be tied to local emergency response
planning.

' Mapping for federally regulated dams is already required and available; however, mapping that estimates
inundation depths is needed for datimat are nofederally regulatedn orderto better assess the risk
associated with failuref these facilities.

' Most dam failure mapping required at federal levels requires determination of the probable maximum
flood. While the probable maximum flood represents a woase scenario, it is generally the event with
the lowest probability of occurrendeor damsthat are nofederally regulatedmapping of failure
scenarios that are less extreme than the probable maximoanbiut have a higher probability of
occurrence can be valuable to downstream community officials and emergency managers. This type of
mapping can illustrate areas potentially impacted by more frequent events to support emergency response
and preparednesgtions.

f  The concept of residual risk associated with structural flood control projects should be considered in the
design of capital projects and the application of land use regulations.

f Addressing security concerns and the need to inform the publie oisk associated with dam failure is a
challenge for public officials.
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10. DROUGHT

10.1 GENERAL BACKGROUND

Drought is a significant decrease in water supply relative to wihgtitsalin a given locationlt is a normal

phase in the climateycle of most regions, originatirfgpom a deficiency of precipitation over an extended period
of time, usually a seasom more. This leads ta water shortage for some activity, group or environmental sector.
Drought can be characterizbdsed onhe following:

' Meteorologicaimeasurements such @snfall deficit comparedio normal or expected rainfall
f Agricultural impacts due to reduced rainfall and water supply (e.g., crop loss, herd culling, etc.)

f Hydrologicalmeasurements stream flows, groundwater, and reservoir levelativeto normal
conditions

f Direct and indirecsocioeconomic impacts on society and the economy (e.g., increased unemployment
due to failure of an industry because of drought)

Droughts are climatic patterns thatcar over long periods of time as the result of many ca@ebal weather

patterns thaproduce persistent, uppkavel highpressure systems along the West Coesilt inwarm, dry air
andreducedorecipitation Anomalies of precipitation and temperature may last from several months to several
decadesHow long they last depend on interiaais between the atmosphere and the oceans, soil moisture and

land surface processes, topography, internal dynamics, and the accumulated influence of global weather systems.

Droughts originate from a deficiency of precipitation resulting from an unuswadherepattern. If the weather
pattern lasts a short time (a few weeks or a coafpheonthg, the drought is considerathiortterm If the weather
pattern becomes entrenched and the precipitation deficits last for several months or years, the drought is
consideredong-term It is possible for a region to experience a kbagn pattern that produces drought, and to
have shorterm changes that result in wet spalithin thelong-term pattern. Likewise, it is possible for a leng
term wet pattern to be inteipted by weather spells that result in stierm drought.

10.1.1 Monitoring and Rating Drought

NOAA Drought Indices

The National Oceanic and Atmospheric Administrati®AA) has developedeveral indiceto measure
drought impacts and severity and to map thgient and locations

f  ThePalmer Droughtindex is based ofong-termweathempatternsTheintensity of droughin a given
month is dependent on current weather plus the cumulative patterns of previous months. Weather patterns
can change quickly, and tiRalmer DroughSeveritylndexcan respondairly rapidly.
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' ThePalmer Z Indexmeasures sheterm drought on a monthly scale

f  ThePalmer Hydrological Drought Indexquantifieshydrological effectgreservoir levels, groundwater
levels, etc.)whichtake longer to develop amaist longer Thisindexresponds more slowly to changing
conditions than th@almer Drought Index

f  ThePamer Crop Moisture Indexmeasures shaterm drought weekly tassesimpacts on agriculture.

f TheStandardized Precipitation Indegonsiders only precipitatior valueof zero indicates the median
precipitation amount; the index is negative for droughit pasitive for wet conditions. TH&tandardized
Precipitation Indexs computed for time scales ranging from one month to 24 months.

Maps of these indices show drought conditions nationwide at a given point in time. They are not necessarily
indicators of any given aré&alongterm susceptibility to drought. The most current versions of the maps at the
time of this plads preparation are shown &igure10-1.

U.S. Drought Monitor

The U.S. Drought Monitor (USDM) is a map that is updated weekly to show the intensity of drought across the
country. The USDM uses a fisxaategory systerfNational Integrated Drought Information System 2022)

1 DO0d Abnormally Dry

U Shortterm dryness slowing planting, growth of crops
U Some lingering water deficits
U Pastures or crops not fully recovered

f D10 Moderate Drought

U Some damage to crops, pastures
U Some water shortages developing
i Voluntary watefuse ratrictions requested

D20 Severe Drought
U Crop or pasture loss likely

U Water shortages common
i Water restrictions imposed

D30 Extreme Drought

U Major crop/pasture losses
i Widespread water shortages or restrictions

D40 Exceptional Drought

U Exceptional and widespreatbp/pasture losses
i Shortages of water creating water emergencie

The USDM categories show expérassessments of conditions related to drought. These experts check variables
including temperature, soil moisture, water levels in streams and lakes, srenwvasal meltwater runoff. They

also check whether areas are showing drought impacts such as water shortages and business interruptions.
Associated statistics show what proportion of various geographic areas are in each category of dryness or drought,
and fow many people are affectdd.S. Drought Monitor data go back to 2000.
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Palmer Drought Index
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10.1.2 Drought Impacts

Drought can have a widespread impact on the environment and the economy, although it typically does not result
in loss of life or damage ttructuresas do other natural disasters

The National Drought Mitigation Center uses three categories to dekkeilyedrought impacts:

f Economic Impact®d These impacts of drought cost people (or businesses) money. Faropssare
destroyed; low water supply necessitates spending on irrigation or drilling of new wellsrelatied
businesses (such as sales oftbaad fishing equipment) may experience reduced revenue.

f  Environmental Impactsd Plants and animals depend on water. When a drought occurs, their food
supply can shrink, and their habitat can be damaged.

f  Social Impactd Social impacts include public safetealth, conflicts between people when thieneot
enough water to go around, and changes in lifestyle

Thedemandhatsociety placeon water systems and suppéiesuch as expanding populations, irrigation, and
environmental needscontributes to drought impactdDrought can lead to difficult decisions regarding the
allocation of water, as well as stringent water use restrictions, water quality problems, and inadequate water
supplies for fire suppression. There are also issues such as grawflicts between agricultural uses of surface
water and irstream uses, surface water and groundwater interrelationships, and the effects of growing water
demand on uses of water.

Vulnerability of an activity to drought depends on its water demand arwidiee supplies available to meet the
demandTheimpacts of drought vary between sectors of the community in both timing and severity

Water supplyd Thewater supply sector encompasses urban and rural drinking water systems that are
affected when a drouglepleteggroundwatesupplies due to reduced recharge from rainfall.

f  Agriculture and commerced Impacts onhe agriculture and commerce sestoclude the reduction of
crop yield and livestock sizes due to insufficient water supply for crop irrigation and maintenance of
ground cover for grazing.

f  Environment, public health, and safetyy The environmental, public health, and safety sector focuses
onwildfires that are both detrimental to the forest ecosystem and hazardous to the public. It also includes
the impact of desiccating streams, such as the reductiorstreim hbitats for native species

10.1.3 Secondary Hazards

The secondary hazard most commyaassociated with drought is wildfire. A prolonged lack of precipitation dries
out vegetation, which becomes increasingly susceptible to ignition as the duration of the drought extends.
Millions of board feet of timber have been lost, and in many casse®aroccurred, which caused serious damage
to aquatic life, irrigation, and power production by heavy silting of streams, reservoirs, and rivers.

Drought also is often accompanied by extreme heat, exposing people to the risk of sunstroke, heat cramps and
heat exhaustion. Pets and livestock are also vulnerable toetetad injuries.
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10.2 HAZARD PROFILE
10.2.1 Roseville Water System and Drought Response

Water Supply Infrastructure

Rain and snowfall in the American River watershed eventually flow into Folsom Ladésemair within the U.S.
Central Valley Project. These flows directly affect water availability for Roseville water users. The City of
Roseville owns the Roseville water system and water treatment plant and has negotiated contracts with the U.S.
Bureau ofReclamation, the Placer County Water Agency (PCWA), and the San Juan Water District (SJWD) to
ensure that water needs are met for existing and future growth.

The City of Roseville Water Treatment Plant is on Barton Road east of Roseville. Constructt] itnd §lant

treats water from Folsom Lake to Environmental Protection Agency (EPA) domestic drinking water standards.
The City owns a water system network consisting of water mains ranging from 4nich66 in diameter. The

system is designed to deliven adequate supply of water throughout the community at an acceptable pressure
level for domestic and fire flow purposes. A booster pump station near East Roseville Parkway and North Sunrise
Boulevard is designed to provide sufficient water pressufgetbigher elevations of the City and to fill and

manage reservoirs in the system. Some areas within the Roseville city limits are served by PCWA, SJWD, or the
City of Citrus Heights where topography and facility locations make it beneficial to do so.

The City maintains the capability to supplement its water supply in drought conditions with groundwater wells.
These wells are planned to be used primarily to offset surface water cutbacks in times of drought or other
emergencies. The Ciliy groundwater wks are equipped to implement aquifer storage and recovery, in which

potable water can be injected into the underground aquifers in wet years and recovered in dry years for public use.
In addition, the City operates a recycled water system to lesseretoé petable water for irrigating landscaped

areas.

The Water Forum

The Water Forum is a group of business and agricultural leaders, citizens groups, environmentalists, water
managers, and local governmeotiginally formedin Sacramento County. Water naayers in Placer and El
Dorado Countiegoined the group i1995.The Cityof Rosevilleis a member of the Water Forum amdignatory
to theJanuary 200@Vater Forum Agreement. The agreemamatvidesa frameworkfor how future surface water
and groundwatesupplies will be used ithe region through 2@

Although Rosevillés watercontract entitlements total 66,080refeet per yearthe Citys diversions from the
American River are limited bthe Water Forum Agreemenin normal/wet years, the City hagraed to limit
diversions fom the American River to 58,9@@refeet per yearln driest years (also called critically dry years),
the maximum diversion from the American River is 39,80fefeet In drier years, the City may diveretween
39,800 and 5800acrefeet, depending on the unimpaired flow into Folsom Lake.

Duringthe drier and driest years, the City agreed to have PCWA release an additionab26e®&& per yeaof
water down the American River on the @#yehalf through reperation oPCWAG American RiveMiddle
Fork Project This is not part of the Ci€g contracted supply of 66,0@@refeet per yearThe intent oMiddle
Fork Projecte-operational releases during drier and driest years is to mitigate environmentzbkingsalting
from increased diversions above 1995 baseline levels.
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Rosevillés water supply contracts, in combination with future planned supply sources, base level conservation
measures, and groundwater resoureasure that the City is well positioneimeet projected water needs.

Local Water Contractsd Definition of Drought

Rosevillés drought levels are defined by B@00Water Forum agreement. The definition is based on the type of
hydrologic year for inflow to Folsom Lake, as defined by 70 yeahydifologic data into the lake. The
hydrological year types are as follows:

 Baselinéd Baseline means the maximum amount of water that suppliers diverted from the American
River in any one year through 1995 ior certain instancesther amounts specified a Purveyor
Specific Agreement. For the City of Roseville, the baseline amount is 19,86f@ecper year.

f Normal/Wet Yearsd When the projected unimpaired flow into Folsom Reservoir is greater than or equal
to 950,000acrefeet

 Drier Yearsd When the projeted unimpaired flow into Folsom Reservoir is between 408c08feet
and 950,00@&crefeet

 Driest Yearsd When the projected unimpaired flow into Folsom Reservoir is less than 4G feet

Water Future Initiative

In the face of water supply challenges related to changing weather conditions and increasingly stringent State
regulations, the City has embartkon the Roseville Water Future Initiativa proactive, comprehensive planning
effort to diversify water supplies and maintain a high level of reliability for years to come. The Roseville Water
Future Initiative will ensure that the City can work throwagdjhregulatory hurdles and build an investment strategy
that includes funding mechanisms to cover any costs should a project component beconf@ityiaiile

Roseville 2022)

The Water Future Initiative will improve tteysten@s drought resilience and increase drinking water supply by
providing additional storage of recycled water for the City. The project will construct a new 12 gdllon

perday tertiary filtration system and use innovative technology to pilottndnased advanced treatment train

to recycle water for reuse. It will also expand Roseslkkquifer Storage and Recover Program with six new well
sites to store the recycled water in the aquifer, protecting the water supply from the impacts othhmgge

while promoting statewide water conservat{&®A 2022) The project will achieve the followin@EPA 2022)

f Diversify drinking water supplies and improve reliability, reducing impactsaight due to climate
change.

f  Promote water reuse in a watemstrained region by advancing an alternative water recycling
technology.

f Provide greater flexibility for operations of Folsom Lake by storing flood water for beneficial uses
locally.

1 Save the Qy of Roseville an estimated $8 million from financing with a WIFIA loan.

Water Supply Strategy

The water supply strategy for the City of Roseville uses a comprehensive approach to ensure water reliability for
customers. The City has a diverse set of waieply optiond including surface water contracts, recycled water,
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and groundwater wells to ensure that even following a period of dry years, a combination of available water
supplies and water conservation measures will meet the comi@unayer needs.he City has contracts for
surface water with three agencies ($able10-1):

1

The primary water contract is with the U.S. Bureau of Reclamation (UBBRP,000 acrdeet per year
of surface water from Folsom Lake.

The City also has a contract with PCWA for 30,000 dieet of water from PCW#& American River
Middle Fork Project. The City has a lotgrm agreement with the USBR to wheel PCWA water segpl
through Folsom Reservoir for delivery to the Gityvater treatment plant.

The third source of surface water for the City of Roseville is an additional 4,00fkat PCWA water
transferred through SJWD. SJWD is a water district in Sacramentdacet Eounties that draws water

from Folsom Lake. SJWD also wholesales water to Citrus Heights Water District, Fair Oaks Water
District and Orangevale Water Company in Sacramento County. The City of Roseville has entered into a
reallocation agreement witsfJWD for this 4,000 actieet per year, which is a normgear water supply

onlyd it is not available for use during drought conditions.

With the approval of the Amoruso Ranch Specific Plan, the City is pursuing an additional contract
through PCWA, througits planned Ophir Water Treatment Plant facility. This new source and supply of
water will not be dependent on Folsom Lake deliveries and will increase water reliability citywide. It is
not subject to cutbacks during dry or drigsairs ands estimatedd provide 1,500 acréeet of additional
supply once the plant @nline

The City maintains six groundwater wells for emergency ang/eay supply, with plans to install
10 more in coming years as new development progresses. All wells are equippedfésrstgrage and
recovery.

Table 10-1. City of Roseville Water Supply Contracts and Resources

Contract Amount Supply Projectiors

:

U.S. Bureau &eclamation 32,000 32,000 32,000 32,000 32,000 32,000
San Juan Water District 4,000 4,000 4,000 4,000 4,000 4,000
Placer County Water Agency 30,000 30,000 30,000 30,000 30,000
Treated Water (Additional Future Purcha N/A 0 1,500 1,500 1,500 1,500
Exercised 10,000
Two additional options 20,000
Placer County Water Agency Total 30,000
Recycled Water N/A 4,022 4,435 4,933 4,933 4,933
Total 66,000 70022 71,935 7243 72,433 72,433

a. N/A = Not Applicable based ondotitract or existing recycled resources
b. Based on reasonable available volume.

Based on hydrologic data for the American River, there is a probability that rainfall will be insufficient once every

17 years to supply Folsom Lake and guarantee the CRps@éville its existing contract amounts. In these years,
the City by agreement is required to find alternate sources of supply.

Having the flexibility to use both the USBR and PC\@ntractual supplies during a drier year or driest year
enables the City to provide a reliable surface water supply for municipal and industridinysekortages can
easilybe compensated for by water use reductions through conservation (implemesftdtimunght stages as
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outlined in the Roseville Municipal Coddy incorporatingemergencygroundwatereservesnto the water
supply strategy, the Cify reliability is increased further still.

The Cityés 2020 Urban Water Management Plan outlines thabtetvater supply reliability for normal and dry

years, as well as for a thrgear drought. Water would be supplied by the American River through Folsom Lake,
with conservation measures and groundwater reserves implemented as needed. Roseydledvater utility

is expected to provide an offset to demand for irrigation supply, thereby reducing the demand for potable water. A
summary of the water supply reliability until 2040 for multiple dry water years is providiabie 10-2.

Table 10-2. Water Supply Reliability by 2040

Normal Single Dry Multiple Dry Water Years
Water Year Water Year
Surface Water (acfeet) 60,400 39,500 52,894 55,500 46,926
Groundwater (aciffeet) 0 6569 0 0 0
Recycled Water (a€ieet) 4,838 4,838 4,838 4,838 4,838
Projected Demand (adeet) 50,90% 50,90¢ 50,90H 50,90H 50,90H
Surplus or (Deficit) (acfeet® 4,655 0 6,826 8,931 857

a. Although additional water is under contract, surface water supplies are available based on Water Forum agreement divers
commitments. This projection includes anticipated PCWA suplyrieddptheWater Treatment Plant project.

b. Although contracts are in place for normal water year supplies ofe&t, 508 sapply shown is consistent with Water Forum
agreement diversion limits and the limitation that 4€20@&BEBNVDFulies are only available for use in normal years.

c. Surface supply reduction is consistent with Water Forum supply agreement anticipating worst case shortage (driest years)

d. No conservation measures are assumed for any year type.

e. Assume fullse of available recycled water to offset potable demand for landscape irrigation.

Source(Contra Costa Health Services 2022)

10.2.2 Past Events

State of California

The California Department of Water Resources has Byatelogic data back to the early 1900s
(http://watersupplyconditions.water.ca.goVhe hydrologic data show muitear droughts from 1912 to 1913,
1918 to 1920 andi922 to 1924. Since thefour prolonged periods of drought occurred in California:

1929 to 1934 Droughd The 1929 to 1934 drought established the criteria for designing the supply and
yield of many large Northern California reservoirs. The Sacramenteywialhoff was 55 percent of
average for the time period from 1901 to 1996, with only 9.8 millionfeaereceived.

 1975to 1977 Droughd California had one of its most severe droughts due to lack of rainfall during the
winters of 1976 and 1977. 1977 whs driest period on record in California, with the previous winter
recorded as the fourth driest in Califor@idydrological history. The cumulative impact led to
widespread water shortages and severe water conservation measures throughout the #tpefdeiyt
of the average Sacramento Valley runoff was received, with just 6.6 milliorfiesmtreecorded. Over
$2.6billion in crop damage was recorded in 31 counties. A federal disaster declaration was declared in
Placer County and surrounding counties.

f  1987to 1992 Drough® California received precipitation well below average levels for four consecutive
years. While the Central Coast was most affected by the lack of rainfall and low runoff, the Sierra Nevada
rangein Northern CalifornieandCentral Vallg counties including Placer County were also affected.

During this drought, only 56 percent of average runoff for the Sacramento Valley was received, totaling
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just 10 million acrefeet. By February 1991, all 58 counties in California were suffering framgiht
conditions Urban areas as well as rural and agricultural areas were impacted.

2012to 2016 Drough® Californiads 20121 2016drought set several records for the state
U The period from2012 to 2014anked as the driest three consecutive yearst&ewide precipitation.

i 2014 set new climate records for statewide average temperatures and fotowowseder allocations
in the State Water Project and federal Central Valley Project.

0 2013 set minimum annual precipitation records for many communities.

20207 2022 The drought from 2020 to 2022t a new record fdhe driest thregear periodn the
state 2022sawthe driest January, February, and March in over 100 y€atgornia Department of
Water Resources 2022)n March 28, 2022the Governor signed aexecutive ordeproclaiming
continuing drought condition3.he 2022vater yeaendedwith statewide precipitation at 76 percent of
average. As of October 3, 2022, statewide reservoir storag@9 percent of average ftrattime of
year. Lake Oroville, the State Water Profedairgest reservoiwyasat 64 percent of average fibrattime
of year(California Department of Water Resources 2022)

Placer County

Thefollowing additionaldroughtimpacs have affectedPlacer County:

1l

19770 A federal disaster declaration was made as a result of a drought affdatiegdhd surrounding
counties. The PCWA declared a water shortage and restricted water use for both irrigation and treated
water users. The restrictions included apgbcent reduction in water usage by customers and rate
increases. This shortage lastedilWanuary 1978 when the PCWA terminaisdestrictions.

1988 Again the PCWA declared a water emergency. All customers had their water use reduced by

25 percentand rates were again increased for excessive usage. The countywide emergency prohibited
washing of sidewalks, driveways, parking lots and other hard surfaces, restricted the washing of vehicles,
airplanes, and trailers to 3 gallons of water, prohibitedHiydrant flushing and drills, prohibited filling of
pools, and prohibited new agricultural land irrigation.

19915 Raw water customers had their water usage reduced by 50 percent annually aperog25
seasonally. Treated water users were given mdbeafame restrictions and prohibitions as in 1988. Due
to a very late storm season, the emergency was lifted by April 1991.

2008 The Governor of California declared a drought on June 4,.20081ly 2009 PCWA reported the
implementation of normal ongairconservation measures.

20145 On February 6, 2014, PCWA adopted a resolution declaring a water shortage emergency. This is
the mest recent declaration from PCWAWas rescinded in February 2016.

20220 On May 24, the PCWA moved to Stage 2 of its Water @lgerContingency Plan, asking users to

reduce their water usage by gércent This requested resale water suppliers to implement comparative
conservation measuragstricted landscape and turf watering to specific hours; and prohibited washing
impervious surfaces and nassential flushing of mains and fire hydrafREWA 2022)

Roseville Drought History

Rosevillgs drought history paliels the water shortages for the State of California and Placer County. The
Roseville City Council has declared official drought alerts three times:
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T FromApril 1991 to March 1993 when Stage 2 drought water restrictions were in effect and enforced
through fulttime water patrols

1 In May 2008 when the City of RosevieEnvironmental Utilities Department activated a Sthge
drought alert

f In 2014 whenthe City enacted a Stage 3 drought alert asking resideméduce water demand by
28 percentcompared to2013wateruse

U Inresponse to the 2014 drought, the City of Roseville took a proactive approach to water conservation.
The City enacted water waste patrols, limited watering for residential arasidential customers to
specific days of the wé&edepending on the time of year, and enacted funding for utility support. With a
2015 reduction target of 2°¢fallons per capital per day, Rosevile&eonservation efforts resulted in an
actual accomplishment of 165 gallons per capital per day, far exgegaials and expectatio(Sity of
Roseville 2022)

U In May 2016, the City of Roseville adopted a 10 percent voluntary water reduction goal for water
customers that lasted through January ATi#% of Roseville 2016)

1 In August202], the City of Rosevillennounced a mandatory 20 percent water use reduction, building
upon a voluntary water use reduction announced in M#yeofame year. This was in response to severe
reductions in water supply at Folsom Lake and Stage 2 drought cond@ioynsf Roseville 2021)

Hazard Declarations

Between 1950 anduly 2023, the State dZaliforniawas inclwed inonedroughtrelatedfederalEM declaration.
Placer Countyvasincluded in that EM, therefore the Cityas been included mnedeclaratiofFEMA 2023)
refer toTable10-3.

Table 10-3. Drought Declarations Including Placer County Between 1950 and 2023

Designatio
Number |Date DeclareqDate of Event |Counties Inclded Event Name
EM3023CA January 20, January 20, 1977 Alameda, Alpine, AmaBotte, Calaveras, Col@mtra California
1977 Costa, El Dorado, Fresno, Glenn, Inyo, Kern, Kings, Lal Drought
Madera, Marin, Mariposa, Mendocino, Merced, Modoc,
Napa, Nevada, Placer, Plumas, Sacramento, San Benit
Joaquin, San Luis Obispo, San Mateo, Santa Barbara, !
Clarasanta Cruz, Shasta, Sierra, Siskiyou, Solano, Son
Stanislaus, Sutter, Tehama, Trinity, Tulare, Tuolumne, ®
SourcelFEMA 2023

10.2.3 Location

Drought is a regional phenomenon. A drought that affects the planning areaaffeatdhe entirety of the area
simultaneously antas the potential to directly or indirectly impact every person in the county as well as
adversely affect the local economy.

At the end of 2022 and start of 2023, Califoraei@erienced nine atnospheric riversn three weeksThe state
experienced a flood emergency while still in an active drought emergemese stormdid not end the drought
in California butprovided an opportunitio raise runoff storage above and below ground. Thiéo@da drought
mapshows rain and temperature effects on moisture orradi?h Standardized Precipitati®@vapotranspiration
Index (SPEI) Placer Countis SPEI is primarily near normal, as showrrigure10-2.
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Source: (State of California n.d.)

12 month SPEI

Extremely wet

| Severely wet
| Moderately wet

Near normal
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Note: Placer County is highlighted in red

Figure 10-2. California Current Drought Map

10.2.4 Frequency

Drought has a high probability of occurrence in the planning &rean January 2000 #pril 2023, some part of
PlacerCounty experienced a USDM rating of D1 or highe8@®out of1,218weeks (se€&igurel0-3).

Historical drought data for the Placer County region inditagin the 93 years from 1929 through 20, five
multi-yeardroughtshavespanned a total of2years Thisaverageso afive-yeardroughtabouteveryl8years,
oran18.6percent chance of a drought in any given year.

10.2.5 Severity

Placer County and Rosevilteve a history of severe droughts. As showririgure10-3, at least part of the
county has experienced extreme (D3) or exceptional (D4) drooghtiple timessince2014
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Figure 10-3. Percent of Placer County Affected by USDM Ratings, 2000 i 2023

Drought can have a widespread impact on the environment and the economy, although it typically does not result
in loss of life or damage to property, as do other natural disasters. Nationwide, the impacts of drought occur
primarily in the agriculture, traaportation, recreation and tourism, forestry, and energy sectors. Social and
environmental impacts are also significant, although it is difficult to put a precise cost on these impacts. The
National Drought Mitigation Center ustig followingcategoriesd describe likely drought impacts:

1 Water supplg Drought threatens supplies of water for irrigated crops and for communities.

1 Fire hazar@ Drought increases the threat of wildfires from dry conditions in forest and rangelands.

The current drought map for the State, showRigure10-2, uses thé&tandardized Precipitation
Evapotranspiration Index (SPHEY calculate the level of drought throughout the State. &P4tl extension of the
widely used Standardized Precipitation Index ($Rlis designed to take into account both precipitation and
potential evapotranspiration (PET) in determining droughowing for the capture of impacts of increased
temperatures on water demahike the SPI, the SPEI can be calculated on a range of timescales-#&m 1
months(the California current drought map uses aniénhth timescale)

The severity of a drought depends on the degree of moisture deficiency, the duration, and the size and location of
the affected area. The longer the duration of the drought and the largeedhiepacted, the more severe the

potential impacts. When measuring the severity of droughts, analysts typically look at economic impacts. All
people could pay more for water if utilities increase their rates due to shofdigeswateror electricity

dependent industries are commonly forced to shut down all or a portion of their facilities, resulting in further
layoffs. A drought can harm recreational companies that use water (e.g., swimming pools, water parks, and river
rafting companies) as well &andscape and nursery businesses.

Drought generally does not affect groundwater sources as quickly as surface water supplies, but groundwater
supplies generally take longer to recover. Reduced precipitation during a drought means that groundwater
suppliesare not replenished at a normal rate. This can lead to a reduction in groundwater levels and problems
such as reduced pumping capacity or wells going dry. Shallow wells are more susceptible than deep wells.
Reduced replenishment of groundwater affect@stee Much of the flow in streams comes from groundwater,
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especially during the summer when there is less precipitation and after snowmelt ends. Reduced groundwater
levels mean that even less water will enter streams when steam flows are lowest.

Roseville s largely urbanized withittle agricultural interest remaining. Lack of sufficient water supply would
affect residents and businesses that rely on water for their daily household, employee, and industffdieneeds.
longer the duration of droughts, the maahese impacts could be felt by the residents of Roseville.

10.2.6 Warning Time

Droughts are climatic patterns that occur over long periods of time. Only generalized warning can take place due
to the numerous variables that scientists have not pieced togetthenaugh to make accurate and precise
predictions.

Empirical studies conducted over the past century have shown that meteorological drought is never the result of a
single cause. It is the result of many causes, often synergistic in nature; theseglotiatiereather patterns that
produce persistent, uppkavel highpressure systems along the West Coast with warm, dry air resulting in less
precipitation.

At this time, scientists do not know how to predict drought more than a month in advammesfdocations.
Predicting drought depends on the ability to forecast precipitation and temperature. Anomalies of precipitation
and temperature may last from several months to several decades.

10.3 EXPOSURE AND VULNERABILITY

All people, property and environmenwithin the City of Roseville would be exposed to some degree to the
impacts of moderate to extreme drought conditions.

10.3.1 Population

Drought can affect peopie health and safety as well as other impacts. Health problems related to low water
flows, poor wagr quality, or dust could arise. Additional possible impacts include recreational risks; air quality
reduction; diminished living conditions related to compromised, local hydroelectric power sources; compromised
food and nutrition; and increased incidené¢diness and disease. Vulnerable populations who rely on rainfall
catchment for residential water supply may be especially impacted if they do not have the physical or financial
ability to obtain imported water to refill dry catchment tanks. How andhiat wWegree drought affects tBéyds
vulnerablepopulatiors does varydepending on scope and severity.

The City of Roseville, regional water purveyors, members of the Water Forum, and the USBR have spent
considerable time and effort to protect life, safatd health should several consecutive dry years occur.

Provisions and measures have been taken to analyze and account for anticipated water shortages. The City has th
ability to minimize any impacts on residents and water consumers in Roseville. Nicagtife or health

impacts are anticipated as a result of drought in Roseville.

Vulnerable Populations

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural hazards,
including disproportionate deatmjiry, loss, or disruption of livelihood. Social vulnerability considers the social,
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economic, demographic, and housing characteristics of a community that influence its ability to prepare for,
respond to, cope with, recover from, and adapt to environiieatards.

Socially vulnerable populations include the very young, the elderly, and those experiencing poverty. These
socially vulnerable populations are most susceptible based on many factors, including their physical and financial
ability to react or rgmond during a hazard and the ability to be-saltaining for prolonged periods of time after

an incident because of limited ability to stockpile supplies. Socially vulnerable populations may live in areas with
substantial population density; droughts aften associated with times of extreme heat, in which these densely
populated areas may experience even higher temperatures due to close proximities. Vulnerable populations may
also lack adequate warning from television, radio emergency warning systeatest and warning messages

released on social media due to a lack of access to theseaasésd by disparities in economic opportunity and
socioeconomic status. The potential for loss of life is affected by the availability of potable water and the
avdlability of assistance in acquiring resources to stay hydrated and manage body temperature.

An especially vulnerable population is found among those experiencing homelgspae#ially those in

Roseville served by the Sacramento Steps Forward orgianizidot only do those experiencing homelessness

face an inequitable lack of access to resources and basic needs, but they also face an exceptional risk of injury due
to common shelter locations. Those experiencing homelessness often set up shelterdgedenear or along
waterwaysLocations near bridges, especially if the bridges are built of cement, retain heat, and would adversely
impact living conditions; similarly, drought conditions may dry up waterways which would otherwise produce a
slight breeze and cool the surround areas due to the flow of the \lateéng times of drought, these populations

may seek relief at cooling centers or shelters to stay out of the heat associated with drought conditions. Homeless
populations may be seen more freggiieand food distribution centers in attempt to find food (varying on food
availability due to potential losses from drought conditions) and a source for potable water.

10.3.2 Property

No structures will be directly affected by drought conditions in Rosewiltejgh some structures may become
vulnerable to wildfires, which are more likely following years of drought.

10.3.3 Critical Facilities

Critical facilities as defined for thBlanwill continue to be operational during a drought. Critical facility
elements such as landscaping may not be maintained due to limited resources, but the iGikytis trdical
facilities inventory will be largely aesthetic. These aesthetic impagtsairconsidered significant.

10.3.4 Environment

Environmental losses are the result of damage to plants, animals, habitat, and air and watewritpiaisy;

degradation of landscape; loss of biodiversity; and soil erosion. Some of the effects arsteort! conditions

quickly return to normal following the end of the drought. Other environmental effects linger for some time or

may even become permanent. Wildlife habitat, for example, may be degraded through the loss of wetlands, lakes,
and vegetation. Hogwer, many species will eventually recover from this temporary aberration. The degradation

of landscape quality, including increased soil erosion, may lead to a more permanent loss of biological
productivity. Although environmental losses are difficulgteantify, growing public awareness and concern for
environmental quality has forced public officials to focus greater attention and resources on these effects.
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10.3.5 Economic Impact

Economic impact will be largely associated with industries that use wateremdalep water for their business.

For example, landscaping businesses were affected in the droughts of the past as the demand for service
significantly declined because landscaping was not watered. This Eityironmental Utilities Department,

through thewater conservation programs, works to ensure that businesses that rely on water receive allotments to
continue operating.

There is always the possibility of some financial exposure for the City as a result of drought conditions. The
Environmental UtilitiedDepartment plans proactively for this possibility in order to mitigate these impacts to the
greatest extent possible.

10.4 FUTURE TRENDS IN DEVELOPMENT

Since the entire planning arisssusceptible to droughényincrease in building stock valuation represesm
increase in property value exposed to the drought haZarslever, since mughts typically do not kill oinjure
people or damage structurése increased exposure is not associated with any increasmérability tothe
drought hazard

Tablel10-4 lists past, current, and projected water use f&ih0to 204Q Water userojections for 2020 through
2040 are based on land us&sed water demamdojections documented in the GgyGeneral Plan

Table 10-4. City of Roseville Past, Current, and Projected Water Use

Single familyesidential 15,836 11,680 21,262 22,425 23,862 25,254 26,365
MultiFamily residential 2,196 1,464 2,399 2,530 2,692 2,849 2,974
Commercial 2,042 1,930 3,402 3,588 3,818 4,041 4,219
Industrial 891 934 1,699 1,792 1,907 2,018 2,107
Institutional and Governmental 667 561 1,001 1,056 1,123 1,189 1,241
Landscape 5,534 4,152 7,559 7,973 8,483 8,978 9,373
Lossed 1,195 2,160 3,732 3,936 4,189 4,433 4,628
Total 28,361 22,881 41,0564 43,300 46,074 48,762 50,907

a. Losses includmbilled/unmetered logee2010 and 2015
Source(City of Roseville 2022)

10.5 REVIEW OF EXISTING ORDINANCES, PROGRAMS AND PLANS

Since Californiés 1975 to 1977 drought, Roseville has had a policy of no water waste supported by City
ordinances. The City adoptedido Wast® ordinance in 1989 and updated the Water Conservation Ordinance
(Roseville Municipal Code Chapter 14d@®Vater Conservation) toclude drought mitigation measures in April

1991. The ordinance provides conservation measures for shortages in water supply due to drought. Drought
mitigation is achieved through a tiered approach that is based on the surface water available to Reseville.

water supplies decrease, additional restrictions are imposed. Conservation measures (water use restrictions) have
been established to address conditions from adequate water supplies to conditions in which surface water supplies
are capable of meetingly 50 percent of Rosevilie water needs.
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A significant portion of Rosevillis water is used for landscape irrigation. Landscape irrigation also accounts for a
large portion of water wasted in Roseville. Conservation patrols are used to enforce Cépaaslirestricting

water waste. These patrols generally consist of existing service workers that identify and document water waste
during daily travels or when responding to complaints. Evening calls are made in response to resident complaints.

In times ofreduced water availability, higher drought stages are implemented. In summer 1991, Roseville hired
temporary employees to serve as the first dedicated water patrol. This patrol supplemented existing service crew
coverage and provided 2¥urperday capabity. These patrols led to the issuance of over 500 water waste
citations that greatly decreased water wasted through malfunctioning irrigation systems and/or excessive
watering.In response to the current drought, Roseville instituted these water jpatrelsnore.

Roseville has a number of programs and policies that are implemented as early as possible to reduce water use in
the event of a prolonged water shortage. As a USBR contractor, Roseville is required to develop and maintain a
water conservation gh consistent with the requirements of the Central Valley Project Improvement Act of 1992.

In addition, Roseville is a member and signatory to the American River Water Forum, which also includes
requirements for water conservation programs.

To proactivelypromote water conservation and to be prepared in the event of a water shortage, the City
implements demand management (conservation) measures, is developing supplemental water supplies, and has a
water shortage contingency plan. These are summarized @ityhef Roseville 2010 Urban Water Management

Plan Update and detailed in the work programs for the Environmental Utilities Department Water Division.

TheRoseville City Council adopted a revised Water Efficient Lands€&yglinanceon March 162016.The
revisedordinancerespon@dto state legislation mandating stricter requirements for reducing landscape irrigation,
water consumption and wastkherevised ordinancaddresses the objectives of the Department of Water
Resources model ordinance by incorporating the new water afflaiedscape requirements into Chapidr18

of the Roseville Municipal Code.

10.6 SCENARIO

An extreme multiyear droughtanimpact the region with little warning. Combinations of low precipitation and
unusually high temperatures could occur over several cotige years. Intensified by such conditions, extreme
wildfires could break out throughout Placer County, increasing the need for water. Surrounding communities, also
in drought conditions, could increase their demand for water supplies relied upor€CitytbERoseville, causing

social and political conflicts. If such conditions persisted for several years, the economy of Placer County and
Roseville could experience setbacks, especially in water dependent industries.

10.7 ISSUES

The planning team has idend@l the following droughtelated issues:

Identification and development of alternative water supplies

Utilization of groundwater recharge techniques to stabilize the groundwater supply

The probability of increased drought frequencies and durations dlism&decchange

= =4 A -

The promotion of active water conservation even duringdronght periods.
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11. EARTHQUAKE

11.1 GENERAL BACKGROUND

An earthquake is the vibration of the eésthurfacdollowing a release of energy in the edstlerust. This energy

can be generated by a sudden dislocation of the crust or by a volcanic eruption. Most destructive quakes are
caused by dislocations of the crust. The crust may first bend and then, when the stress exceeds the strength of the
rocks, brak and snap to a new position. In the process of breaking, vibrationsfeglisihic wavesare

generated. These waves travel outward from the source of the earthquake at varying speeds.

11.1.1 Earthquake Location

The location of an earthquake is commonly désctiby its focal depth and the geographic position of its
epicenter. The focal depth of an earthquake is the depth from thésEantface to the region where an
earthquakés energy originates (the focus or hypocenter). The epicenter of an earthghakeamt on the
Earthis surface directly above the hypocenter.

11.1.2 Earthquake Geology

Tectonic Plates

The Eartl@s crust, which is the rigid outermost shell of the planet, is broken into seven or eight major tectonic

plates (depending on how they are defined) many minor plates. Where the plates meet, they move in one of

three ways along their mutual boundary: convergent (two plates moving together), divergent (two plates moving
apart), or transform (two plates moving parallel to one another). Earthquakesiig@ctivity, mountain

building, and oceanic trench formation occur along these plate boundaries. Subduction is a geological process that
takes place at convergent boundaries of tectonic plate, in which one plate moves under another. Regions where
this process occurs are known as subduction zones, and they have the potential to generate highly damaging
earthquakes.

California is seismically active because of movement of the North American Plate, east of the San Andreas Fault,
and the Pacific Plate to theest, which includes the stéecoastal communities. The transform (parallel)

movement of these tectonic plates against one another creates stresses that build as the rocks are gradually
deformed. The rock deformation, or strain, is stored in the rack#aatic strain energy. When the strength of the

rock is exceeded, rupture occurs along a fault. The rocks on opposite sides of the fault slide past each other as
they spring back into a relaxed position. The strain energy is released partly as heatlaag plastic waves

called seismic waves. The passage of these seismic waves produces the ground shaking in earthquakes.
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Faults

Geologists have found that earthquakes reoccur along faults, which are zones of weakness ifstbausarth
When a fault gperiences an earthquake, there is no guarantee that all the stress has been relieved. Another
earthquake can still occur. In fact, relieving stress along one part of a fault may increase it in another part.

Faults are more likely to have future earthqsate them if they have more rapid rates of movement, have had

recent earthquakes along them, experience greater total displacements, and are aligned so that movement can
relieve the accumulating tectonic stresses. Geologists classify faults by theieretatardsiActiveo faults,

which represent the highest hazard, are those that have ruptured to the ground surface during the Holocene period
(about the last 11,000 year&Potentially activé faults are those that displaced layers of rock from the

Quatenary period (the last 1,800,000 yegiGalifornia Department of Conservation 2022)

Determining if a fault igiactived or fipotentially activé depends on geologic evidence, which may not be
available for every fault. Tdmajority of the seismic hazards are on elbwn active faults. However, inactive
faults, where no displacements have been recorded, also have the potential to reactivate or experience
displacement along a branch sometime in the future. An examplawi aone that has been reactivated is the
Foothills Fault Zone. The zone was considered inactive until evidence of an earthquake (approximately 1.6
million years ago) was found near Spenceville, California. Then, in 1975, an earthquake occurred on anothe
branch of the zone near Oroville, California (now known as the Cleveland Hills Fault). The State Division of
Mines and Geology indicates that increased earthquake activity throughout California may cause tectonic
movement along currently inactive fawtssems.

11.1.3 Earthquake-Related Hazards

According to the U.S. Geologic8urvey(USGS) Earthquake Hazards Program, an earthquake hazard is anything
associated with an earthquake that may affeoplés normal activitiesThis includes the following

Surface Faultingd Displacement that reaches the e@&turface during slip along a fault. Commonly
occurs with shallow earthquakes, those with an epicenter less than 20 kilometers.

f  Ground Motion (shaking)d The movement of the eatthsurface fronearthquakes or explosions.
Ground motion or shaking is produced by waves that are generated by sudden slip on a fault or sudden
pressure at the explosive source and travel through the earth and along its surface.

f Landslided A movement of surface materialwn a slope.

f Liguefactiond A process by which wat&raturated sediment temporarily loses strength and acts as a
fluid. Earthquake shaking can cause this effect.

f  Tectonic Deformationd A change in the original shape of a material dugtiain

f  Tsunami (in coagal areas) A sea wave of local or distant origin that results from |Z&rcae seafloor
displacements associated with large earthquakes, major submarine slides, or violent underwater volcanic
eruptions.

11.1.4 Earthquake Classifications

Earthquakes are typicaltlassified in one of two ways: By the amount of energy released, measured as
magnitude; or by the impact on people and structures, measured as intensity.
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Magnitude

An earthquaké magnitude is a measure of the energy released at the source of the earttiggakude is
commonly expressed by ratings on the moment magnitude(8¢g)ethe most common scale used toddye

moment magnitude scale is a more accurate measure of earthquake size than tkeobeitRichterscale(M )

(U.S. Geological Survey 2021Jhis scale is based on the total moment release of the earthquake (the product of
the distance a fault moved, and the force required to move it). The scale is as follows:

1 Gread Mw > 8 f Lightd Mw =4.07 4.9
f Majord Mw =7.07 7.9 f Minord Mw = 3.01 3.9
1 Strong Mw =6.07 6.9 1 Microd Mw < 3

! Moderat® Mw =5.07 5.9

Intensity

Themost commonly useihtensity scale ishe modified Mercalli intensity scal®atings of the scale as well as

the percaied shaking and damage potential for structures are shoWablal1-1. The modified Mercalli

intensity scale is generally represented visually using a USGS pradiect @ ShakeMap (see Sectibhl.6,

which shows the expecteglound shakingt any given locatioproduced by an earthquakéth a specified

magnitude and epicear. An earthquake has only one magnitude and one epicenter, but it produces a range of
ground shaking at sites throughout the region, depending on the distance from the earthquake, the rock and soil
conditions at sites, and variations in the propagatiGgeismic waves from the earthquake due to complexities in
the structure of the eafihcrust. AShakeMagshows the variation of ground shakiinga region immediately

following significant earthquakg$or technical information about ShakeMaps €48GS 2021)

Table 11-1. Mercalli Scale and Peak Ground Acceleration Comparison

Modified Potential Structure Damage Estimated PGA
Mercalli Scale Perceived Shaking
I Not Felt None None <0.17%
IHII Weak None None 0.17% 1.4%
\Y) Light None None 1.4% 3.9%
\% Moderate Very Light Light 3.9% 9.2%
VI Strong Light Moderate 9.2% 18%
Vi Very Strong Moderate Moderate/Heavy 18%- 34%
VIl Severe Moderate/Heavy Heavy 34% 65%
IX Violent Heavy Very Heavy 65%- 124%
X1 Xl Extreme Very Heavy Very Heavy >124%

a. PGA= peak ground acceleratieashted in percent of g, where g is the accelgratiity of
SourceqUSGS 202X JSGS 2011)

11.1.5 Ground Motion

Earthquake hazard assessment is based on expected ground motion. During an earthquake when the ground is
shaking, it also experiences accelierat The peak acceleration is the largest increase in velocity recorded by a
particular station during an earthquake. Estimates are developed of the annual probability that certain ground
motion accelerations will be exceeded; the annual probabilitiedhearbe summed over a time period of interest.

TETRA TECH 11-3



City of Roseville 2023 Multi-Hazard Mitigation Plan

The most commonly mapped ground motion parameters are horizontal and vertical peak ground accelerations
(PGA) for a given soil type. PGA is a measure of how hard the earth shakes, or accelerates, in agyaghige

area. Instruments called accelerographs record levels of ground motion due to earthquakes at stations throughout
region. PGA is measured in g (the acceleration due to gravity) or expressed as a percent acceleration force of
gravity (%g). Theseaadings are recorded by state and federal agencies that namnitpredict seismic activity.

Maps of PGA values form the basis of seismic zone maps that are included in building codes such as the
International Building Code. Building codes that includisreéc provisions specify the horizontal force due to

lateral acceleration that a building should be able to withstand during an earthquake. PGA values are directly
related to these lateral forces that could danfiagert period structurége.g.,singlefamily dwellings). Longer

period response components determine the lateral forces that damage larger structures with longer natural periods
(apartment buildings, factories, higises, bridges)Table11-2 lists damage potential and perceived shaking by

PGA factors, compared to the Mercalli scale.

Table 11-2. Mercalli Scale and Peak Ground Acceleration Comparison

Mdlified Potential Structure Damage Estimated PGA
Mercalli Scale Perceived Shaking
I Not Felt None None <0.17%
IHII Weak None None 0.17% 1.4%
v Light None None 1.4% 3.9%
V Moderate Very Light Light 3.9% 9.2%
VI Strong Light Moderate 9.2% 18%
Vi Very Strong Moderate Moderate/Heavy 18%- 34%
VIl Severe Moderate/Heavy Heavy 34% 65%
IX Violent Heavy Very Heavy 65%- 124%
X-XIl Extreme Very Heavy Very Heavy >124%

a. PGAmeasured in percent of g, where g is the acceleration of gravity
SourceJUSGS 200§USGS 2010)

11.1.6 USGS Earthquake Mapping Programs

ShakeMaps

TheUSGS Earthquake Hazards Prognaraduces maps called ShakeMaps that grapnd motion and shaking
intensity following significant earthquakeShakeMap$ocus on the ground shakimgused byhe earthquake,
rather tharon characteristics of thearthquake sourceuch as magnitude angieenter An earthquake has only
one magnitude and one epicenter, but it produces a range of ground shaking at sites throughout the region,
depending on the distance from the earthquake, the rock and soil conditions at sites, and variations in the
propagabn of seismic waves from the earthquake due to complexities in the structure of tbeaagh

A ShakeMagshows the extent and variation of ground shaking immediatebss the surrounding region
following significant earthquakeSuch mapping idelived from peak ground motion amplitesirecorded on
seismic sensorsvith interpolation where data are lacking based on estimated amplitudescQubdor
instrumental intensity maps are derived from empirical relations between peak ground motions aied Modif
Mercalli intensity.In addition to the maps of recorded events, the USGS creates the following:

f  Scenario ShakeMaps of hypothetical earthquakes of an assumed magnitude on known faults.
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71 Probabilistic ShakeMaps, basedmedicted shakinfrom all possibé earthquakes over a 10,098ar
period In a probabilistic map, information from millions of scenario miagombined to make a forecast
for the future The mapsndicate the ground motion at any given point that has a given probability of
being exceedkin a given timeframe, su@sa 100year (kpercentannual chance) event

National Seismic Hazard Map

National maps of earthquake shaking hazards provide information for creating and updating seismic design
requirements for building codes, insurance satactures, earthquake loss studies, retrofit priorities and land use
planning. After thorough review of the studies, professional organizations of engineers update theiskismic

maps and seismic design requirements contained in building (@deen, et al. 2001)The USGS updated the

National Seismic Hazard Maps in 2018. New seismic, geologic, and geodetic information on earthquake rates and
associated ground shaking were incorporated into these revisedTha@818map shown inFigurel1-1,

represents the best available data as determined by the USGS.

Source: (USGS 2018)

b USGS Highest hazard
=
£ A

science for a changing world

Lowest hazard

Figure 11-1. 2018 USGS National Seismic Hazard Map

11.1.7 Liquefaction and Soil Types

Soil liquefaction occurs when watsaturated sands, silts or gravelly soils are shaken so violently that the
individual grains lose contact with one anothed float freely in the water, turning the ground into a pudding
like liquid. Building and road foundations lose lel€aring strength and may sink irtee ground.
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A program called the National Earthquake Hazard Reduction Program (NEHRP) creates e ps lsad
characteristics to help identify locations subject to liquefacditHHRP soil types define the locations that will be
significantly impacted by an earthquaRKeble11-3 summarizes NEHRP soil classifications. NEH&®#tls B and

C typically can sustain ground shaking without much effect, dependent on the earthquake magnitude. The areas
that are commonly most affected by ground shaking have NEHRP Soils D, E and F. In general, these areas are
also most susceptible tajliefaction.

Table 11-3. NEHRP Soil Classification System

NEHRP A Mean Shear Velocity to 3(
Soil Tvpe Description m/s

A Hard Rock 1,500

B Firm to Hard Rock 7601,500

C Dense Soil/Soft Rock 360760

D Stiff Soil 180360

E Soft Clays <180

F Special Study Soils (liquefiable soils, sensitive clays, organic soils, soft clay

11.1.8 Secondary Hazards

Earthquakes can cause large and sometimes disastrous mudslides. Building &nahdstbns can lose load
bearing strength and may sink into what was previously solid ground. Earthen dams and levees are highly
susceptible to seismic events, and the impacts of their failures can be considered secondary risks for earthquakes.

Unless prperly secured, hazardous materials can be released, causing significant damage to the environment and
people. Hazardous materials releases can occur during an earthquake from fixed facilities or transptatation
incidents. During an earthquake, stures storing these materials could rupture and leak into the surrounding

area or an adjacent waterway, having a disastrous effect on the environment. Transportation corridors can be
disrupted during an earthquake, leading to the release of materiatsstartbunding environment.

11.2 HAZARD PROFILE
11.2.1 Past Events

The last seismic event recorded in the Roseville vicinity measuring at least 4.0 on the Richter scale occurred
between Placerville and Roseville in 1908 on a nediith fault line between Folsom and Auburn. No significant
seismic events in the RosevillEwity have been recorded since then. Significant recent earthquakes in
California include the 1906 earthquake in San Francisco, the 1971 San Fernando Earthquake, the 1989 Loma
Prieta Earthquake, and the 1994 Northridge earthqladpere11-2 shows the location of the most recent events

in relation to RosevilleTable11-4 lists recent earthquakes with a magnitude of 5.0 or greater within-enil€0

radius of Roseville.
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Figure 11-2. Location of Recent Earthquakes in Roseville Vicinity

Table 11-4. Recent Earthquakes Magnitude 5.0 or Larger Within 100-mile radius

Date
12/14/2016
8/10/2016
8/24/2014
5/24/2013
4/26/2008
10/31/2007
8/10/2001
9/3/2000
10/30/1998
12/28/1995
12/23/1995
9/12/1994
9/12/1994
3/31/1986

Magnitude

5.0
5.1
6.0
5.7
5.1
5.6
5.5
5.17
5.35
5.33
5.08
5.95
5.12
5.70

Epicenter Location
6 miles west of Cobb, CA
12 miles north northeast of Upper Lake, CA
6 miles southwest of Napa, CA
12 miles southeast of Chester, CA
6 miles west of Reno, NV
10 miles northeast of San Jose, CA
9 miles west of Portola, CA
8 milesmorthwest of Napa, CA
4 miles soudoutheast of Truckee, CA
7 miles easiortheast of Markleeville, CA
8 miles east of Markleeville, CA
7 miles nortortheast dllarkleeville, CA
7 miles nortiortheast of Markleeville, CA
12 miles eanbrtheast of Milpitas, CA

Source: Earthquake Catalogs, Northern California Earthquake Data Center, USGS
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Hazard Declarations

Between 1950 anduly 2023, the State ofaliforniawas included irl4 earthquakeelatedfederal DR or EM

declaratios. Generally, these disasters cover a wide region of the state; therefore, they may have impacted many
counties. HoweveRlacer Countyvas notincluded in any DRs or BMs, therefore the Citllas not been included

in any declaration(FEMA 2023)

11.2.2 Location

Faults

A directrelationship exists between a fdaltength and location and its ability to generate damaging ground
motion at a given sit&small, local faults produce lower magnitude quakes, but ground shaking can be strong and
damage can be significant in areas ckosthe fault. Large regional faults can generate earthquakes of great
magnitudes but, because of their distance and depth, they may result in only moderate shaking iften area.

City of Roseville is in a region of moderate seismicity between the selgndctive Coast Ranges and the

Foothills Fault Zone in the Sierra Nevada.

East of Roseville

The Great Valley Faufoneis the geomorphic boundary of the CoBanges and the Central Valleyidt
underlain by a 30nile long seismically active foldndthrust belt that has been the source of recent
earthquéies, such as the 1983 Magnitesl® Coalinga and the 1985 Magnitu@el Kettleman Hills earthquakes.
Nearly the entire thrust systemdsncealed. The Great Vallégult systenconsistof 14 segmentgjamed
numerically based on location along the fault system from north (1) to south (14).

The Foothill Fault Zone, a complex series of northwest trerfdinlys that are related to the Sierra Nevada uplift,

runs from about Oroville in the north to east oé$no in the soutihis was the source of Orovite1975

earthquake and an event in the 1940s. Subsequent research of these events led to the identification and naming of
the zone. Earthquakes on fault segments in the zone could be a source of grmgdrsifdacer County.

The closest potentially active faults in the near vicinity of Roseville are the Bear Mountain and Melones Faults.
The closest recently active fault in the western Sierra Nevada foothills is the Cleveland Hills Fault, about 36 miles
northwest of Auburn.

Eastern Placer County borders the Basin and Rgagiegicalprovince which includesnost of Nevada and
western Utah. This area is riddled with active faults that form the boundary between each basin or valley and the
neighboring mourdin range.

The Lake Tahoe Basin is seismically active with earthquakes greater than 7.0 that have occurred beneath Lake
Tahoe. According to the Placer County Miidzard Mitigation Plan, a series of small earthquakes also occurred
in late 2003 and early0®4 due to volcanic magma (molten rock) moving 20 miles below the Sierra Nevada
Mountains. The earthquakes reflect the movement of the Sierra Nevada range to the northwest atlzordte of

half an inchper year.
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West of Roseville

Tectonic stresses assated with the North AmericaRacific Plate boundary can generate damaging earthquakes
along faults 30 to 100 miles west of Placer County. Both the San Andreas fault (source of the estimated
8.0-Richter magnitude San Francisco earthquake that caused den&ayamento in 1906) and the closer

Hayward fault have the potential for experiencing major to great events. Another potential earthquake source is
the Midland Fault Zone on the western side of the Sacramento Valley. This was the source of the 188 VVacav
Winters earthquake.

The Petrolia (coastal Humboldt County) earthquake increased concern about how amplifigetiotgnotions

from much closer major events, such as on the San Andreas Fault or the Hayward Fault, might reach damaging
levels and affecSacramentdOther potential earthquake sources are the faults associated with the western edge of
the Central Valley, recently defined as the Coast Range Central Valley Boundary Thrust Fault System. Various
documents define portions of thigle-knownsystem as the Midland Fault Zone or the Dunnigan Hills fault

where the 1892 Vacavillé/inters earthquake occurred. A southern part of the system may have been the source
of the 1983 Coalinga earthquake.

Inactive Faults

Active faults are those that havepexienced displacement in historical time. However, inactive faults, for which

no such displacements have been recorded, also have the potential to reactivate or experience displacement along
a branch sometime in the future. An example of a fault zond&#sabeen reactivated is the Foothills Fault Zone.

The zone was considered inactive until evidence of an earthquake (approximately 1.6 million years ago) was

found near Spenceville, California. Then, in 1975, an earthquake occurred on another branzbnef trear

Oroville, California (how known as the Cleveland Hills Fault). The State Division of Mines and Geology

indicates that increased earthquake activity throughout California may cause tectonic movement along currently
inactive fault systemdo active faults are known to exist in Placer Coumitye followinginactive faultshave
beenidentified within the city limits:

f  The Volcano Hill fault extends northwest from Volcano Hill for a distance of 1 mile, terminating near
Eureka Road. No activitigas been recorded along this fault; therefore, it is considered inactive.

f Identified in 1973, the Linda Creek fault is located along Linda Creek in Roseville and Sacramento
County. No activity has been recorded along this fault.

f  The Willows Fault and Stotkn Fault are in the Roseville vicinigndare considered inactive as
displacement occurred greater than 1.8 million years ago.

f An unnamed fault extends east to west between Folsom Lake and the City of Rocklin. Segments of the
fault are concealed and teéore unmapped. However, the east/west alignment suggests that the fault
could connect to the Bear Mountain Fault, branches of which are located beneath Folsom Lake. The Bear
Mountain Fault is a fault that could be undergoing reactivation as a resutitofestdal tectonic activity.
However, no evidence has been identified along the unnamed fault alignment of such reactivation.

NEHRP Soils

NEHRP soil types define locations that will be significantly impacted by an earthquake. NEHRP Soils B and C
typically can sustain lownagnitude ground shaking without much efféateaswith NEHRP Soils D, E and F
are most commonly affected by ground shakfigure11-3 shows NEHRP il classifications in the county.
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11.2.3 Frequency

California experiences hundreds of earthquakes each year, most with minimal damage and magnitudes below 3.0
on the Richter Scale. Earthquakes that cause moderate damage to structures occur several tiiesadiagr.

to the USGS, a strong earthquake measuring greater than 5.0 on the Richter Scale occurs every two to three years
and major earthquakes of more than 7.0 on the Richter Scale occur once a decade. Both the San Andreas Fault an
the closer Hayward kgt have the potential for experiencing major to great events. The State Hazard Mitigation
Planindicatesthat in the next 30 years in California there is over-p&gent probability of a magnitude 6.7

earthquake and a 9¥ercent probability of a magnde 7.0 earthquake.

11.2.4 Severity

Although Roseville is in California and has three faults documented in thé&s Gigneral Plan, the seismic hazard

is not considered to be a serious risk to life or property. Studies have not identified the Sierra Foothills, including
Placer County, as a likely location for a significant seismic event. Roseville is fortunate irothahan three

quarters of the development in the City has occurred in the past two decades and all applicable seismic building
codes have been enforced through the planning and development process.

Ground Shaking

Placer County and Roseville are identifeesia lowseverity zone. While there are several faults with the potential
for largemagnitude earthquakes in the vicinity, the distance betweaa thults and the City of Roseville would
result in very low, peakrround acceleratioria theCity. The bigyest contributor to potential intensity of shaking
in Roseville is the Foothills Fault Zone.

Liguefaction

Liguefactionof loose sandy soil with a high water content during an earthquadermines the grouidslability

to solidly support building structureBoundations supported on liquefiable soils can lose their ability to support
load andcan experience settlement on the order of several inches or more. Differential settlement can cause
significant damage to buildings, lifelines, and transportatiorctstres, with partial or total collapse.

The City of Roseville is not specifically addressed in currently available State Division of Mines and Geology
liquefaction risk data. No determination has been made as to whether liquefaction potential exissilie.Ros
Based on projeespecific analysis that has been done for many of Ros@&vilkvelopment projects, liquefaction
has not been identified as a significant problem in Roseville.

The prevailing water table in the vicinity of Roseville is approxima@@lyeet below grade. Without water to

saturate the soil, liquefaction is not possible. The liquefaction potential in Roseville is, therefore, considered to be
very low. The most likely location for liquefaction would be along the&ityeek beds. The ©& policy of

protecting floodplain areas has avoided development in many of the most susceptible areas.

Ground Failure

Rosevillgs geographic location, soil conditions, and surface terrain combine to minimize risk of major damage
from landslides, subsidee (gradual shrinking of the eadhsurface due to underground resource extraction), or
other geologic hazards resulting from seismic activity and related natural forces.
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11.2.5 Warning Time

There is no current reliable way to predict the day or month tharétmgeake will occur at any given locatidn.

2019, Governor Gavin Newsom announced the launch of the c@ufitsg statewide Earthquake Early Warning
System. The California Earthquake Early Warning System uses ground motion sensors from acrosgdhe stat
detect earthquakes before humans can feel them. Notifications provide up to 19 seconds for Californians to take
protective action and stay safe during the earthquake. As of October 2022, more than two million users have
downloaded Californi@a MyShakeApp.

11.3 EXPOSURE

The entire planning area is exposed to the earthquake hazard, so an earthquake has the potential to affect the entil
population 0fL52,928 all 50,516buildings in the planning area, with a total replacement valud a#®illion,
all of the planning aréa 539identified critical facilities, and the entire environment of the planning area.

The Cityés Water Treatment Plant on Barton Road is the only critical facility located near an identified local
inactive fault. All other City facilites are within Roseville and are not located near an inactive local fault.
However, all are considered to be exposed to the same earthquake risk as the general building stock.

11.4 VULNERABILITY

Earthquake vulnerability dafar therisk assessmentas generatedsinga Hazus Level 2 (usefefined) analysis
for thescenaricevents listed iMable11-5. Summary findings of the risk assessment, showing vulnerability
results forthe entire planning area, are provided in the sections below.

Table 11-5. Earthquakes Modeled for Risk Assessment

Scenario Event Focal Dept Epicenter Location

100Year Probabilistic Event N/A N/A Figurel1-4
ConcordGreen Valley Fault ScengdMb.8) 5.6 miles 56 miles southwest of RoseeileVallejo  Figurel1-5
Great Valley FalBcenarigM7.1) 8.8 miles 58 miles west northwest of Roseville Figurel1-6

11.4.1 Population

Vulnerable Populations

While all people located in the NEHRP Class D and E Soils areas are considered exposed and potentially
vulnerable, socially vulnerable populations incluke Yery young, the elderly, and those experiencing poverty.
These socially vulnerable populations are most susceptible based on many factors, including their physical and
financial ability to react or respond during a hazard and the ability to beusslining for prolonged periods of

time after an incident because of limited ability to stockpile supplies.

Socially vulnerable populations may live in structures that do not conform to seismic building codes; therefore,
homes will sustain more damage duramgeventThose experiencing homelessness are also especially vulnerable
due to their lack of stable sheltnd,depending on their location, may be threatened by bridge or other structural
collapseThose organizations (3.4) with physical structuresphatide care, services, and shelter may be
impacted as a result of an earthquake.
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The measurable impact of earthquake on loss of life is minimal in Roseville and has not been estimated for this
Plan. The lifesafety exposure to earthquake in Rosevillews &nd would most likely occur in buildings as a

result of damage to structures. To prevent damage to structures that could lead to loss of life, the City has a strict
code enforcement policy to prevent improper alterations to original buildings. ThieaSifunded facade grants

to renovatelder commerciastructures antias established an infill development team to work with property

owners to upgrade and add value to older properties.

The City encourages residents to be prepared through public edumadidraining via the Roseville Fire

Department and local neprofits. Local employers such as Union Pacific, Sutter Roseville Medical Center,

Kaiser Hospital, HP and NEC maintain emergency response plans that include earthquake preparedness and
responséraining to protect life and property. Earthquake preparedness and response training prepares employees
to continue service to the community in the event of a seismic event.

The City of Roseville faces potential social impacts in the wake of mass evacuations should a large seismic event
occur in the San Francisco Bay area. As the first major metropoilitaalong Interstate 80 east of Sacramento,

the Cityds services and infrastructure could be strained as evacuating populations seek shelter close to home.
Evacuees could need shelter for long periods, depending on the magnitude of the event. Thigndfzddtsy

tax hospitals, schools and services in the City, causing significant economic impacts.

Since the entire city is exposed to the earthquake hahargercent oéarthquakesulnerablehouseholds that are
economically disadvantagésiequal to the citywide total:9.4percent. However, homes built on NEHRP
ClassD and E soils are especially vulnerable because those soils are more likghgtience heavy ground
shaking during an earthquakiéable11-6 shows the findings ad social vulnerability assessmegitareas in the
city with Class D and E soil®ased on economically disadvantaged households.

Table 11-6. Economically Disadvantaged Households on NEHRP Class D and E Soils

Number within the Mapped Hazard A| % of Total iMappeddazard Area

AllHouseholds 3,158 100.0%
HouseholdsvithIncome Below4% 000 599 19.0%

Impacts on Persons and Households

Impacts on persons and households in the planning area were estimatedofortbenario events throughe
HazusanalysisFigure11-7 summarizes the sallts.

11.4.2 Property

Loss Potential

Property losses were estimated through Hazus fahtbeearthquakéault scenaris. The Hazus analysis also
estimated the amount of earthqualeaised debris in the planning area for the scenario eVafte11-7
summarizeshe resultsFigure11-8 shows damage by occupancy class for theyed prolabilistic ewvent.
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Table 11-7. Loss Estimates for Modeled Earthquake Scenarios
100Year Probabilistig

Number of Buildingspacted 50,516 50,516 50,516
Estimated Loss
Structures $9,861,896 $567,761 $8,833,520
Contents $10,414,937 $611,284 $9,401,710
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Figure 11-8. Damage to Structures from the 100-Year Probabilistic Earthquake Scenario, by Occupancy Class
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Aqge of Structures

The City of Roseville is a relatively new community, with most of its development occurring since 1976. The
California Multi-Hazard Mitigation Plan identifies significant milestones in building and seismic code
requirements that affect the structural imiggof development in Californialable11-8 lists the Citys structures

by the time period in which they were built, based onafggtructure data from the Ciliyland inventory

database. The number of structures is approximate and is based on best available data currently entered into
Roseville and Placer County databases. The number of structures does not reflect the number of total housing
units, as many muHiamily units and attached housing units are reported as one structure.

Table 11-8. Age of Structures in the City of Roseville

Number of
Time Period Structures Significance of Time Period

Prel933 1,465 Before 1933, there were no explicit requirements for earthquakes in building cod
not require local governments to have building officials or issue building permits.

19331940 307 In 1940, the first strong motion recording was n@zetgrio. El

19411960 2,135 In 1960, the Structural Engineers Association of California reached the first state
on recommended earthquake provisions and published the guidelines.

19611975 2,488 In 1975, significant improvements were tatataltforce requirements that were ther
enforced throughout the state.

19761994 11,586 In 1994, the Uniform Building Code was amended to include provisions for seisn

19%to preser 32,535 Seismic code is currently enforced.
Total 50,516

About 64percent of theCityés structures were constructed since the Uniform Building Code (UBC) was amended
in 1994 to include seismic safety provisioAfout 3percent were built before 1933 when there were no building
permits, inspections, aeismic standards.

11.4.3 Critical Facilities

Rosevillés utilities all have funded rehabilitation programs that identify and replace worn infrastructure to ensure
continuous service. The latest technologies, including computerized alarms, video inspectioraging of all

of the Cityés water, wastewater, recycled water and electric systems, would identify damaged sections in the event
of a seismic event. Private utilities in Roseville also use modern technology to monitor their infrastructure in
Roseville ad respond quickly to service interruptions.

Level of Damage

Hazusclassifies the vulnerability of critical facilities to earthquak@o damage, slight damage, moderate
damage, extensive damage, or complete damage. The model was used to assign accategocyitical facility
in the planning arefor the five earthquake fault scenaribggure11-9 throughFigure11-11 summarize the
results.
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Figure 11-9. Critical Facility Damage Potential, 100-Year Probabilistic Event
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Figure 11-10. Critical Facility Damage Potential, Concord-Green Valley Fault Scenario (M6.8)
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Figure 11-11. Critical Facility Damage Potential, Great Valley Fault Scenario (M7.1)

Time to Return to Functionality

Hazusestimates the timetrestore critical facilities to fully functional use. Results are presented as probability of
being functional at specified time increments: 1, 3, 7, 14, 30 and 90 days after the event. For ebleaugieay
estimate that a facility has5 perentchanceof being fully functional at Day 3, and a-@&rcent chance of being
fully functional at Day 90. The analysis of critical facilities in the planning area was performed for the five
scenario events assess€le results are summarizediigure11-12 throughFigure11-14.

Highly Susceptible Facilities

Most of the Citys critical facilitieswere built since thdJniform Building Code (UBCWas amended to include
seismic safetprovisions The two major hospita® Sutter Roseville Medical Center and Kaiser Permaidente
wereconstructed in the 1990as were the Roseville Police Department and Roseville Civic Cdinter.
movement of the California Building Code to the International BogdCoden 2013upheld seismic standards
previously established by the UBThe following arevulnerabilities of critical facilities to the earthquake hazard:

! Hazardous Materialsd Hazardous material releases from fixed facilities adsportatiorrelated
releases can occur during an earthquake event. Ro&glolation at the junction of two major rail lines
with two freeways increases the potential for a hazardous materials event should a major earthquake
occur. Facilities holdig hazardous materials are of particular concern because of possible isolation of
surrounding populationg4any forms of hazardous materials are present in Roseville at private
businesses, in permanent storage locations, along the Union Pacific Railaad, laterstate 80 and
Highway 65.Critical industrial facilities are of concern because of potential hazardous materials spills or
the potential for critical employment centers to continue operating.
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Figure 11-13. Critical Facility Functionality, Concord-Green Valley Fault Scenario (M6.8)
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Figure 11-14. Critical Facility Functionality, Great Valley Fault Scenario (M7.1)

Roadgd Roads have the potential to be significantly dgetaduring an earthquake. Access to major
roads is crucial to life and safety after a disaster event as well as to response and recovery operations.

Bridgesd Earthquake events can significantly impact bridges, which often provide the only access to
some najhborhoods. Since soft soil regions generally follow floodplain boundaries, bridges that cross
water courses are considered vulnerable. Since most of this Riigges provide access across water
courses, most are at least somewhat vulnerable to eardyjlkéady factors in the degree of vulnerability

are the facilitys age and type of construction, which indicate the standards to which the facility was built.

Water and Sewer Infrastructured Water and sewer infrastructuransuffer considerable damage in

the event of an earthquake. This is hard to analyze due to the amount of infrastructure and the fact that
water and sewer infrastructure are usually linear easements. Without further analysis of individual system
componentsit should be assumed that these systems are exposed to breakage and failure.

11.4.4 Environment

Environmental problems as a result of an earthquake can be numerous. Secondary hazards will likely have some
of the most damaging effects on the environment. Eartleguakiced landslides in landslide prone areas can
significantly impact surrounding habitat. It is also possible for streams to be rerouted after an earthquake. This can

change

the water quality, possibly damaging habitat and feeding areas. There ikilitypofsireams fed by

groundwater wells drying up because of changes in underlying geology.
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11.5 FUTURE TRENDS IN DEVELOPMENT

Roseville is expected to grow considerably in the next 10 years. The moderate potential for earthquake in
Roseville is not likely tdessen or prohibit developmenttime City. The Citys development departments will
strictly enforce all seismic building codes and design standards to prevent loss of life and property due to
earthquake. Public education, cooperation with the developroemnunity, and individual preparedness are
essential as Roseville welcomes thousands of new residents and hundreds of new businessigsdaadheear.

Recent development in the Stoneridge Specific Plan and Northeast Roseville Specific Plan istadjadee
areasand developed propertiierewould be more susceptible in the event of seismic activity due to steep slopes.

11.6 REVIEW OF EXISTING ORDINANCES, PROGRAMS AND PLANS

11.6.1 International Building Codes

The State of California provides minimwtandards for structural design and site development through the
California Building Standards Code (California Code of Regulations (CCR), Title 24). The California Building
Code (CBC) is based on tha&ernational Building CoddBC), which is widely usethroughout the United

States and has been madified for California conditions with numerousdetaited and stringent regulations.

Chapter 18 of the IBC/CBC regulates the excavation of foundations and retaining walls and regulates grading
activities, induding drainage and erosion control, and construction on expansivéssdisthat expand when

water is added, and shrink when they dry) olihe BC/CBC requires a sitepecific geotechnical study to address
seismic issues and identifies seismic factbed must be considered in structural design.

The following uniform codes have been adopted in the Roseville Zoning Ordinance to ensure that buildings are
designed and sited properly to protect against seismic and unstable soil conditiof@0CBCCalifornia
Plumbing Code (2013), California Green Building Standards (2013), and the California Mechanical Code (2013).

To reduce the risk of seismielated safety hazards and structural damage to pipelines, roads, and residential
homes to an acptable level, the City of Roseville conditions of approval for development projects require that at
the time of tentative map approval, constructiein accordance with thdB8C and local building standards, as
administered by the Roseville Building Dilas. Regular monitoring and enforcement through the building

permit and plan check process ensures that new development and construction meet all seismic and geologic
safety standards, reducing the risk of building damage.

11.6.2 Improvement Standards

The City ofRoseville Improvement Standards require the development of a grading plan, an erosion and
sedimentation control plan, and mitigation monitoring requirements to reduce the exposure of people and
structures to seismic hazards.

11.6.3 Geotechnical Studies

The Cityof Roseville requires the preparation of sipgecific geotechnical studies as part of the building permit
process. The technical information that must be compiled for these studies, which address both seismic hazards
and soil conditions, is specified im@pters 16 and 18 of the CBC. The studies provide recommendations to

TETRA TECH 11-23



City of Roseville 2023 Multi-Hazard Mitigation Plan

address slope and foundation instability, stream bank protection, and slope eviasatieth an evaluation of
expansive soils and differential settlement. Implementation of recomn@mlatinimizes impacts associated
with the exposure of people and structures to seismic hatlaedevelopment of structures on expansive sails,
gradingthat increaseslope instability, increased erosion along stream channels, and soil erosion frorg.grad

11.7 SCENARIO

Inactive faults in the region could significantly impact the City of Roseville should they reactivate, but modeling
such impact is difficult due to the lack of data. The direct earthquake risk in Roseville is considered to be low to
moderatebut indirect impacts from a significant event in the region could be significant. The City would most
likely experience impacts from a large seismic event in the Bay Area. As a large metropolitan center with easy
access to transportation corridors, thgy@iould likely become a major evacuation center in response to such an
event. This could significantly tax City resources.

11.8 ISSUES

Important issues associated with an earthquake in Roseville include but are not limited to the following:

f Planning is requir for mass evacuations into the City of Roseville.

f  There is enough older building stock in the City featuringeinforced masonry construction to warrant
structural and nowstructural mitigation.

f  There is a need for better comprehensive soils datater idgntify the probable earthquake risks in the
City.

' Alarge seismic event in the Sacramento Region could trigger a dam failure on Folsom Lake, causing
significant impacts.

f  Theperceived lack of riskan lead to complacenciarthquakes provide a siga#nt risk to all
populations in California, whether the impacts are direct or indirect.

f  There is still much to learn about the impacts of climate change on seismic activity.
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12. FLOOD

12.1 GENERAL BACKGROUND

Flooding is any overflowing of water onto land that is normally dry, due to rain, ocean waves, or the failure of a
dam or levee. Floods are the most common of all weagtha&ted natural disasters. They kill more people in the
United States each year thmnnados, hurricanes, or lightnigOAA n.d.). Areas near rivers or streams are at

risk from floods during heavy rain or periods of upstream snowmelt. In urban areas, where buildings, highways,
driveways, and parking loteduce the grourd ability to absorb rainfall, the resulting increase in runoff can
overwhelm constructed storm drain systems, resulting in flooding on nearby roads and buildings.

12.1.1 FEMA Regulatory Flood Zones

FEMA defines flood hazard areas through stigi$analyses of records of river flow, storm tides, and rainfall;
information obtained through consultation with the community; floodplain topographic surveys; and hydrologic
and hydraulic analyses. Flood hazard areas are delineated on Flood InsuraridagafFIRMs), which are

official maps of a community on which the Federal Insurance and Mitigation Administration has delineated
special flood hazard areas (SFHAB)gital versions of FIRMs are called DFIRMs.

The SFHA is the land area on a DFIRM covengdloodwaters of thébase floogb which is the flood with a

1 percent chance of occurrence in any given year (also calledpgrednt annual chance flood) structure

within the SFHA (also called thd percent annual chance floodplpiras a 2ercent chance of undergoing flood
damage during the term of a-86ar mortgage. Thieaseflood istheregulatory standard adopted by federal
agencies and most states to administer floodplain management programs. In SFHAs, National Flood Insurance
Program (NFIPfloodplain management regulations must be enforaed flood insurance is mandatory.

Common Flood Map Zones

DFIRMS show the boundaries of floodways and floodplains, as well as expected floodwater eletatesfic
sitesduring the base flood. Thalefine the followingspecificflood-related areas

! River flood hazard zones:

i Zone A (also known as Unnumbered AZonedd SFHAs where no base flood elevations or depths
are shown because detailed hydraulic analyses have not been performed.

i Zones AL30 and AES SFHAs that are subject to inundation by the base flood, determined using
detailed hydraulic analysis. Base flood elevations are shown within these zones.

i ZoneAH and AOd SFHAs subject to inundation by types of shallow flooding where average depths
are betwen 1 and 3 feet. These are normally areas propertding (ZoneAH) or shallow sheet flow
flooding on sloping terraifZone AO)
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U Zone B and X (shaded) Zones where the land elevatibasbeen determined to be above the base
flood elevation, but below the B&ear flood elevation. These zones are not SFHAs.

U Zones C and X (unshaded) Zones where the land elevation has been determined to be above both
the base flood elevation and the 5@far flood elevation. These zones are not SFHAs.

Mapping of Floodwall/Levee Flood Protection Zones

FEMA can accredit levee systems that meet federal certification requirements. Areas protected by these levees
and/or floodwallsare considered to have reduced flood dak tothe presence of the levéar floodwall).

FEMAG mapping shows these areas as Zone X. These are considerédwatenesszones that depict the

firesidual risk associated with thiood risk-reductionsystemsResidual risk is the risk that remains afteod
risk-reduction systemare accounted foThe protection level for any floausk-reductionfacility is based on its

design level of protection. A facility with 10@ear design effectiveness loses that effectiveness for events with
greater than a 10@ear probability. This is residual risResdual risk also includes the increased risk to
Floodwall/Levee Flood Protection Zones by comparing the developmesk ditehind the flood riskeduction

facility to the development that would have occurred if the facility was never built.

Federal floodnisurance for properties in these areas is available through théN&Mercost Preferred Risk
Policy. While not federally required, it is strongly recommended, as there is still a risk.

12.1.2 Floodplains

Ecosystems and Beneficial Functions

Floodplains can sygort ecosystems that are rich in plant and animal species. Wetting of the floodplain soil
releases an immediate surge of nutrients: those left over from the last flood, and those that result from the rapid
decomposition of organic matter that has accuradlaince then. Microscopic organisms thrive and larger species
enter a rapid breeding cycle. The production of nutrients peaks and falls away quickly, but the surge of new
growth endures for some time. This makes floodplains valuable for agriculturee$Sgemving in floodplains

are markedly different from those that grow outside floodplains. For instance, riparian trees (trees that grow in
floodplains) tend to be very tolerant of root disturbance and very quick growing compareeriganiam trees.

When floodwaters recede after a flood event, they leave behind layers of rock and mud. These gradually build up
to create a new floor of the floodplain. Floodplains generally contain accumulations of sand, gravel, loam, silt,
and/or clay, often extendinglow the bed of the stream. These sediments provide a natural filtering system, with
water percolating back into the ground and replenishing groundwater. These are often important aquifers, the
water drawn from them being filtered compared to the watirestream. Fertile, flat reclaimed floodplain lands

are commonly used for agriculture, commerce and residential development.

Effects of Human Activities

Human activities tend to concentrate in floodplains for a number of reasons: water is readilyeavaiidbb
fertile and suitable for farming; transportation by water is easily accessible; and land is flatter and easier to
develop. But human activity in floodplains frequently interferes with the natural function of floodpl4ies. a
river is separatkfrom its floodplain with levees and other flood control facilities, natural,-ubenefits can be
lost, altered, or significantly reduceStructuresan affect the distribution and timing of drainage, thereby
increasing flood problems. Human devetagnt can create local flooding problems by altering or confining
drainage channels. This increases flood potential in two ways: it reduces théstrapatity to contain flows,
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and it increases flow rates or velocities downstream during all stagekotlee¥ent. Human activities can
interface effectively with a floodplain as long as steps are taken to mitigate the adthdtiesse impacts on
floodplain functions.

12.1.3 Secondary Hazards

The mossignificantsecondary hazard for flooding in Roseville isb@&rosionThedangers of bank erosion
oftenare greater than those of flooding. Flooding is responsible for landslides when high flovsatovate soils

on steep slopes, causing them to fail. Hazardous material spills are also a secondary hardidgpif fiborage
tanks rupture and spill into streams, rivers or drainage selagge gravity sewer conveyance pipelines often run
along creeks, which makes this infrastructure susceptible to ddmagerosion.

12.2 HAZARD PROFILE

12.2.1 Federal Flood Programs Participation

National Flood Insurance Program

History of Participation

The NFIP makes federally backed flood insurance available to homeowners, renters, and business owners in
participating communities. For most communities participating in the NFIP, FEMArepared a detailed Flood
Insurance Study. The study presents water surface elevations for floods of various magnitudes, including the
1-percent annual chance flood and the@e2cent annual chance flood (the 5@fr flood). Base floodlevations
and the boundaries of the @Ghd 500year floodplains are shown on Flood Insurance Rate Maps (FIRMS).

Roseville entered the NFIP on December 15, 1983. Theoilitlte CityGs current effective FIRM is Novembe@r

2018 As a participant in the NP, the City must, at a minimum, regulate development in its floodplain areas in
accordance with NFIP criteria. Before a permit to build in a floodplain area is issued, the City must ensure that
two basic criteria are met:

f  All new buildings and developmenundergoing substantial improvements must, at a minimum, be
elevated to protect against damage by theyia) flood.

f New floodplain developmemhust notworsenexisting flood problems or increase damage to other
properties.

Properties constructed afteiFIRM has been adopted are eligible for reduced flood insurance rates. Such

structures are less vulnerable to flooding since they were constructed after regulations and codes were adopted to
decrease vulnerability. Properties built before the FIRM waptadanay be more vulnerable to flooding and

related damage because they do not meet code or are located in hazardous areas. The first RtR&sllor

were availablat the end 01983 The number of pogtIRM structuresn the regulatory floodplairs extremely

low because of the Cify proactive floodplain management policy of not allowing new developim&m

floodplain.
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Flood Insurance Analysis

Tablel2-1 listsflood insurance statistics for the City of Rosevillestatistical analysis was performed in
conformance with CRS Activity 370 requirements. The City will revisit this analysis with every subsequent
revision to this hazard mitigation plan, based on #st hvailable, most accessible data at the time of the update.

Table 12-1. Flood Insurance Statistics for the City of Roseville 2
|Community Identification NumberCiD)  [I¥E
Date of Entry Initial FIFN¥fective Date December 15, 1983
Current FIRM Effectiate November 2, 2018
Number of flood insurance policies in force 42/R2/2022 311
Totalannualpremiuom  EAFEG
IR S o5 national average8ss)
Totalinsurancmforce  ESIERERRPIN
Total claims filed (197812/02/2022 300
$9,864,992
Average claimpaid e
# of Substantial Damage Closed Paid Losses 67
Number of flood insurance policies in force within the SFHA 84
X Standard/AR/A99 policies 154
73
# PreFIRM SFHA Policies 60
# PreFIRM NoiSFHA Policies 62
# PreFIRM Preferred Risk Policies 30
#PostFIRM SFHRolicies 24
#PostFIRM NoiSFHA Policies 92
# PostFIRM Preferred Risk Policies 43
# Single Family Policies in Force 276
# 24 Family Policies in Force 7
All Other Residential Policies in Force 8
# of NorResidential Policies 20

a Asofl12/02/2022
b. PerfForbes Advisonttps://www.forbes.com/advisor/homeimsuemsce/flodnsuranceost/ 03/2023

The following are key findings of the statistical analysis

1 The use of flood insurance in the planning area is above the national average, with 65.3 percent of
insurable planning area buildings in the SFHA having flood insurance. According to an NFIP study, only
49 pecent of singlefamily homes in SFHASs nationwide are covered by flood insurance.

f The average cost of a flood insurance policRosevilleis 82 The average cost of a flood insurance
policy nationally is$859% 21 percenfowerthan thenational average

f  The average cost of a flood insurance policy in the SFHA,BOBDer year.

f  The average cost of a policy outside the SFHA6B2$
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91 percent of the policies in force are for resitlal occupancies

The average insurance in force for residemqt@icies within the planning area is $306&Which
represents 49.fercentof the average assessed value for residential properties ($614,947) within the
planning area.

73 percent of the policies in force dog propertiedocated outside of the SFHA
48.9 percent of the policies are for pigRM construction.

The amount of insurance in force represents 35.3 percent of the total value of the assets exposed within
the SFHA.

The high percentage of flood insurance policies in force outside the SFHA (rai&hércent of the
policies) can be attributed to the City regulating a floodplain larger than the SFHA and the consideration
of residual risk in areas protected dffood wall.

86.7 percent of the total paid losses within the planning area havédbeesidential use properties

The average claim paid in the planning area ($32,833) representslgdgsaént of the 2022 average
replacement cost value of structures in the floodplain. This correlates to a flood depth damage function of
less than 1 fodior a Lstory structure with no basement using the U.S. Army Corps of Engineers generic
flood-depth/damage curves.

There were 311 flood insurance policies in force within the SFHA as of December 2022. This represents
180 percenbf the total structures ithe SFHA, which is well above the national average of 49 percent.
The breakdown of the 311 policies by flood zone is as follows:

AE, A1-990 82 policies, or 26.4 percent

AO Zone® 2 policies, or 0.6 percent

B, C, & X Zone Standar@ 154 policies, or 49.5 perne

B, C, & X ZonePreferred Ris& 73 policies or 23.5 percent

[l e e

Based on these findings, the following recommendations are provided for the City to consider in the identification
of mitigation actions for this plan:

1l

1l

With over 49 percent of the structures witthe SFHA covered by a flood insurance policy, the @ity
coverage is on par with national averages. The City should continue to promote flood insurance as part of
its onrgoing outreach programs.

It may be beneficial for the City to identify the percgataf properties within the Cily regulated
floodplainthatare rental properties so that outreach efforts that target r@opeiens for flood insurance
coverage can be promoted.

With the high percentage of policies in force outside the SFHA, it deavthat properties within the
cityGs regulated floodplain and floodwaghrotected areas are seeking flood insurance to cover their
residual risk. The City should continue to promote flood insurance to these propertiegsucal®paigns
for CRSActivity 610, 620 and 630.

It is not known what percentage of the policies in force are on properties located within the Folsom
Dike 5 Damfailure inundation area. The City should consider a future analysis to determine this
percentage dependent upon the availghif accessible flood insurance information.
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The Community Rating System

The Community Rating System (CRS) is a voluntary incentive program within the NFIP. The CRS encourages
floodplain management activities that exceed the minimum NFIP require(R&NA 2022) Flood insurance
premium rates are discounted to reflect the reduced flood risk resulting from community actions meeting the
following three goals of the CRS:

1 Reduce flood losses.
1 Facilitate accurate insurance rating.

1 Promote awareness of flood insurance.

For participating communities, flood insurance premium rates are discounted in increments of 5 percent. For
example, a Class 1 community would receive a 45 percent premium discount, and a Class 9 community would
receve a 5 percent discount. (Class 10 communities are those that do not participate in the CRS; they receive no
discount.) The CRS classes for local communities are based on 18 creditable activities in the following categories:

1 Public Information

1 Mapping and Regulations
! Flood Damage Reduction
|

Flood Preparedness

Figurel12-1 shows the nationwide number of CRS communities by class as of Apri22, @Ben there were

1,520 communities receiving flood insurance premium discounts under the CRS program. Although insurance
premium discounts are one benefit of participation in the CRS, more important benefits result from activities that
save lives and tice property damage. Communities participating in the CRS represent a significant portion of
the natiolds flood risk as evidenced by the fact that over 68 percent of thed\NpdRcy base is located these
communities. Communities receiving premium discounts through the CRS range from small to large and
represent a broad mixture of flood risks, including both coastal and riverine flood risks.
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Figure 12-1. CRS Communities by Class as of April 1, 2022
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The City of Roseville participated as a pitest community during CRS development in the late 1980s. The City
began its official participation in the CRS program in 1991 and became thedéitisinand aly Class 1
community on October 1, 2008his classification provides flood insurance policy holders in Roseville up to a
45-percent reduction in flood insurance premiums and represents an annual savirigs@83n flood

insurance premiums; an averageb318per year for each policy in force.

Repetitive Loss Area Analysis

Overview

A repetitive loss property is defined by FEMA as an NFi§ured property that has experienced any of the
following since 1978, regardless of any changes in ownership:

' Fouror more paid losses in excess of $1,000
f Two paid losses in excess of $1,000 within any rollingy&8r period

f  Three or more paid losses that equal or exceed the current value of the insured property.

A severe repetitive loss property is further definetblisws:

Four or more paid losses in excess of $5,000 each, with the cumulative amount of such claim payments
exceeding $20,000

At least two separate claim payments made, with the cumulative amount of the building portion of such
claims exceeding the markealue of the building

At least two of the above referenced claims occurring within any rollinged® period and more than 10
days apart.

Several federal government programs encourage communities to identify and rfiiggatéive l0sé properties.
Nationwide, repetitive loss properties make up only 1 to 2 percent of the flood insurance policies currently in
force, yet they account for 40 percent of the flood insurance claim payments. A report on repetitive loss structures
by the National Wdlife Fedeation found that 2@ercent of these structures are listed as outside thgeH)0

floodplain. In 1998, FEMA reported that the NEB8F'5,000 repetitive loss structutesdalready cost $2.8 billion

in flood insurance payments.

FEMA identifies repetitivedss structures based on flood insurance payments. A repetitive loss area is the portion
of the floodplain where numerous buildings have been subject to repetitive flooding. The purpose of identifying
repetitive loss areas is to identify structures thasabgect to the same risk but are not on FEMMst because a

flood insurance policy was not in force at the time of loss.

Repetitive Loss in Roseville

FEMA identifiesone commercialepetitive losgproperty withinthe Cityds regulatory floodplairWWhen Roseville
first began its participation in the CRS program in 1991, the list of repetitive loss properties3bialeations.
Since then, flood protection and mitigation projeatsl(iding purchase and relocation of structures) have
occurred aR9repetitive loss locationsll of which are no longer subject to repetitive flood losses. This
representa 93.5percent reduction in exposuighisis a prime example of hoRosevillés proactive flood
mitigation practices have decreased the exposure of its citizens to the flooddrakarthimized reliance on
postdisaster assistance provided by the federal government and thé&ntiqayers.
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Of two remainingpropertiedisted by FEMA oneis notlocatedin Roseville, and the City has initiated the FEMA
correction protocolo remove this propertiyom its list. This leavesneproperty on the Citig repetitive loss list
that has not been mitigated.

Rosevillés single repetitive loss area was determined by identifying other struictdinesvicinity of the
remainingrepetitive loss propertyhat could be inundated by the depth of flooding that caused the repetitive flood
lossedo that propertyThis depth of flooding was determined by applying depth/damage curves to the value of
the claims paid compared to the value of tinecture at the time of the losses. This approach is known as the
fireverse damage function methodolagiyhe Cityis required to address its repetitive lassa as a condition of

its participation in the CRS program. Tligzardmitigation plan meets thiERS requirementigure12-2 shows

the location of Rosevillis single remaining repetitive loss area

12.2.2 Flooding Types

Flooding in Roseville is typically caused by higiensity storms of relatively short duration (13ttours)
concentrated on a stream reach with already saturated soil. In Roseville, two types of flooding typically occur:

f Flash floods that occur suddenly after a brief but intense and concentrated downpour. They move rapidly,
end suddenly, and can occardreas not generally associated with flooding (such as subdivisions not
adjacent to a water body and areas serviced by underground drainage systems). Although the duration of
these events is usually brief, the damage they cause can be severe. Flasfafinotlse predicted
accurately and happen whenever there are heavy storms.

f Riverine floods which aredescribed in terms of their extent (including the horizontal area affected and
the vertical depth of floodwater) and the related probability of occuer@apressed as the percentage
chance that a flood of a specific extent will occur in any given year).

Some localized flooding not associated with creek or stream overflow occurs in Roseville when rainfall runoff
volumes exceed the design capacity of digefacilities or when there are no drainage facilities to control flows.
The City has attempted to address this type of flooding with regulations that reqgiiineedand releaseof

stormwater generated at a site to a recognized stormwater facilitZifhaso requires mitigation of any

increase in runoff generated from new development. However, some developments and facilities in the City were
put in place before these policies were adopted.

12.2.3 Past Events

Correspondence from the 1930s between the A8y Corps of Engineers and the City of Roseville indicated a

need for establishing flood control measures along Dry, Cirby, and Linda Creeks. The flood of February 1986 was
the largest flood on record at its time. This flood caused substantial propmdgeand was considered to be a

70- to 100year event, depending on location. In January 1995, the City was subject to flooding that exceeded the
1986 flood event in most streams in Roseville, and that flood is now considered to be the flood of record.

Basd on data from the National Climactic Data Center and the University of South GarSlpzdial Hazard
Events and Losses Database for the United Sta8esajbr flood events were reported in Placer County between
January 1950 andlugust2022, with an eimated $4,165,460 in property damagAccording to the NOAA
National Centers for Environmental InformatiStorm Events Databagiere have been two flood events in
Roseville since 2016, but there were no reported damdgeaths or injuries for eitheevent.Table12-2 shows

the estimated damage from flooding in Placer County that impacted Roseville from 1922.to 20
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Table 12-2. Reported Damage from Major Flooding in Roseville (1973 to 2022)

Date Reported Damage (not adjustedrfiiation

January 1973 $86,207

March 1983 Not Available

February 1986 $5,000,000 (Roseville only)
January 1995 $8,000,000 Total ($4.4 million structural)
January 26,1997 $43,600 (structural)

February 1998 $20,000 (structural)

December 17, 2005 $2,000,000 (coumtige)

Significant flood events impacting the City of Roseville are discussed below with respect to damage, frequency,
injuries and fatalities. Unreported injury or illness may be associated with each event. In additiG@vénthe
discussed below, flooding occurred during other storms in 1950, 1952 and 1963. However, little information is
available to define the extent and impacts of these flooding events.

December 1955

Flooding occurred primarily along Dry Creek. Homes i Bouglas Boulevard area were surrounded by
floodwater, and one family was evacuated. Douglas Boulevard was impassable, and pavement was damaged.
Royer Park was inundated, and floodwater extended across Park Drive. No injuries or fatalities were reported.

April 1958

This flood, which continued for at least 12 hquvas the second largest e®n record at the time. Flooding was
most severe on Sunrise Avenue in the southeast portion of the City, on Douglas Boulevard, in the Royer Park
area, and on RiversdAvenue at Dry Creek. Agricultural damage occurred along Dry Creek immediately west of
the City. Many homes and businesses were surrounded by floodwater. Several families were evacuated by boat
from homes in the Columbia Street and Douglas Boulevard.a&eBoyer Park, floodwater covered the ball

field and extended across Park Drive. Part of the sewage treatment plant was flooded, but the plant remained
operational. No injuries or fatalities were reported.

October 1962

This flood was considered the floofirecord at the time. Over 9 inches of rain fell. Creeks overflowed their

banks throughout the City, but the areas most affected were along Linda Creek in the Sierra Gardens Subdivision
and along Dry Creek. A number of families were evacuated fromhbeies on Lee Way and Douglas

Boulevard. Royer Park was completely inundated for a time, and one deer in the zoo was drowned before animals
could be evacuated. Other flood losses in the park included bank erosion, destruction of fencing, damage to a
footbridge, and damage &recreation building and the park office. Restoration of the park required two weeks.
Water mains were damaged in the Cresthaven and Atlantic Street areas. The Dry Creek Bridge on Riverside
Avenue and the Antelope Creek Bridge on Afla&treet were damaged. No injuries or fatalities were reported.

December 1964

During this flood event, the fire and police departments evacuated four families when floodwater from Linda
Creek surrounded their homes on Champion Oaks Drive and Lee Wa@r&ak overflowed its banks in several
locations, and floodborne debris was removed in an effort to keep the stream flowing at Booth Road and the
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Southern Pacific railroad tracks. Floodwater at this location was deep enough to submerge a car stalled in the
underpass. Streatyank erosion occurred along the east bank of Dry Creek behind the Campfire Girls lodge on
Sutter Avenue. No injuries or fatalities were reported.

January 1969

A series of downpours beginning on JanuarylB&9,causediooding along Dry Creek, affecting Royer Park,

the Champion Oaks area, and the intersection of Cirby Way and Old Auburn Road. Rising water from Linda
Creek crested at the doorsteps of five homes along Champion Oaks Drive. A second storm during the week of
January 25causedising water in Linda Creethat led tathe evacuation of five homes on Champion Oaks Drive.
Dry Creek Bridge on Douglas Boulevard at Royer Park was closed when Dry Creek washed out fill placed by
City crewsin response to an earlier gl@out No injuries or fatalities were reported.

January 1970

Heavy rains and severe windsused floodingn Roseville and throughout northern California. High water levels
were reported on Champion Oaks Way, Subway Road, and Royer Park. No injuriattmsfatere reported.

January 1973

Heavy rain and high winds impacted northern Califothieing the week of January 16, 1973. City crews kept
watch on Linda Creek at Champion Oaks Drive and closed Subway Road because of flooding. Royer Park
flooded after Dry Creek overflowed its banks. No injuries or fatalities were reported.

March 1983

This flood damaged approximately 25 residences along Linda and Cirby Creeks. Portions of Royed&ads
in the Sierra Lakes Mobile Home Park warendated Dry Creek overflowed the Darling Way and Riverside
Avenuebridges and floodesix businesses along Riverside Avenue. No injuries or fatalities were reported.

February 1986

This flood caused widespread damage in most of the Dry Creek basin. Nearly al bndgaulverts were
overtopped, with 30 sustaining embankment damélgecrossing at Rocky Ridge Drive washed out. Two
bridges over Dry Creek were damaged, and streetioaveccurred at a number of locations. Approximately 209
homes along Dry, Linda, drCirby Creeks reported flood damage, with water levels up to 5 feet above finished
floor levels. The Roseville City Library was closed dodlooding.Floodwaters reached the foundation of the
Public Safety Building but did not cause any damage. Onlitfedasociated with this flood event was reported.

January 1995

The January 1995 flood evemigure12-3) exceeded the flood event of 1986 on Cirby and Linda Creeks. This
event is now considered the flood of record for Dry Creek based on flood heights. The flood was calculated to be
a 1008year event. This flood resulted in 358 structures in the Dry Creek Basin being inundated by floodwaters. No
injuries or fatalities were reported.
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Figure 12-3. Dry Creek Flooding, January 1995

January 1997

Flood events in 1997 were some of the most severe on record for the region. An isolated storm event typical for
the Roseville area occurred on soils saturated from repetitive storm events, causing a flash flood. This flooding
resulted in 21 structures being inaed with floodwater. The impact of this event was significantly reduced by

the partially completed Cirby, Linda, and Dry Creek flood control project. No injuries or fatalities were reported.

February 1998

A small flood occurred on February 3, 1998, rasglin eight structures being inundated by floodwater in the
Dry Creek BasinKigure12-4). This event was caused by an isolated storm event centered olbasitneNo
injuries or fatalities were reported.

Figure 12-4. Business Flooding, February 1998
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Hazard Declarations

Between 1950 and July 2023, the State of California was includéfiood-relatedfederal DR or EM

declaration. Generally, these disasters cover a widenregithe state; therefore, they may have impacted many
countiesPlacer Countyvasincluded insix DRs or EMs, therefore the City has been includeshxmleclaratios
(FEMA 2023) refer toTable12-3.

Table 12-3. Flood Declarations Including Placer County Between 1950 and 2023

Designatio
Number |Date Declared |Date of Event|Counties Included Event Name
DR183CA December 24, 19 December 24, AlpineAmadqButte ColusaDel Nortéel Doraddslenn California Heavy

1964 HumboldtakeLassenMarinMendocindodocNapa Rains & Flooding
NevadaPlacerPlumasSacrament&an Joaquihasta
SierraSiskiyouSolanpSonomgStanislaysutter
TehamarrinityTuolumneYolg Yuba

DR253CA January 26, 1969 January 26, AmadqgiContra Costgl Doradd-resnpHumboldinyg California Severe

1969 KernKingsLos AngeleMaderaMarinMariposa Storms, Flooding
MendocindercedModocMongMontereyOrange
PlacerPlumasRiversideSacrament8an Benit&an
Bernardin®an JoaquiBan Luis Obisfanta Bdara
ShastaSierraSolanpSonomgStanislayg ehama
TulareTuolumné/enturaYuba

DR758CA February 21, 198 Febbuaryl2-  AlamedglpineAmadqgButteCalavera£olusaContra California Severe
Mach10, 1986 CostaDel NortéeEl Doradd@slennHumboldiake Storms, Flooding
LassenMaderaMarinMendocin®dodocMongoNapa
NevadaPlacerPlumasSacrament&an Benit&an
JoaquinSan Mate®@anta Clar&anta CryShasta
SierraSolanpSonomgSutterTehamarrinityTuolumne

Yolo Yuba
EM3591CA January 9, 2023 Jamuary8-31, AlamedaColusaContra Costgl Doradd-resnpGlenn California Severe
2023 HumboldKingsLake Los AngeleMaderaMarin Winter Storms,

MariposaMendocindercedMongMonterg\Napa Flooding, and
OranggePlacerRiversidé&sacrament&an Benitf®an  Mudslides
Bernardin®an Dieg&an Franciscdan Joaquifan

Luis Obisp&an Mate&anta Barbar@anta Clar&anta

Cruz SolanpSonomgStanislaysutterTehamarulare

VenturaYolg Yuba

DR4683CA January 14, 2023 Deembel7, AlamedaAmadqiCalavera&ontra Costilendocino California Severe
2022- Jaruary MercedMontereySacrament®an JoaquiBan Luis  Winter Storms,
31, 2023 ObisppSan Mate&anta Barbgr@anta Clar&anta Flooding,

CruzVentura Landslides, and
Mudslides
EM3592CA March 10, 2023 Mach9-Juy  AlpineAmadqButte Calavera®el Norteel Dorado  California Severe
10, 2023 FresnpGlennHumboldtmperialnyg KernKingsLake Winter Storms,
Los AngeleMaderaMariposaMendocin®ercegMono Flooding,
Monterey\NapaNevadaOrangePlacerPlumas Landslides, and

Sacrament&an Benit®an Bernardirf®an Francisco Mudslides
San JoaquiBan Luis Obisfgan Mate&anta Barbara

Santa Clar&anta CrySierraSonomgStanislays
TrinityTulareTuolumne/uba

SourcefFEMA 2023
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12.2.4 Location

Primary Flood Sources

Upstream flows generated in Placer County enter the City of Roge\itieeks and tributaries from the east and
north. Picking up additional stormwater runoff, the creek systems flowseeghwest through Roseville. These

flows continue to move wesbuhwest, passing through Placer, Sacramento, and Sutter Counties to their ultimate
destination, the Sacramento and American Rivers.

Roseville is located in portions of two major drainage basins: the Pleasant Grove Creek Basin and the Dry Creek
Basin. PleasdrGrove Creek and its tributaries drain most of the western and central areas of the City, and the
Dry Creek Basin and its tributaries drain the rest of the City.

The Dry Creek system has yaaund flow in its major water courses, and the Pleasant Grove system is
intermittent, with only seasonal flow. Since 1950, there have been no reports of structural flood damage along
Pleasant Grove Ce&. Due to the Citis floodplain management policies, no structures in the Pleasant Grove
Creek Basin are presently subject to flooding. The focus of flood hazard management is the Dry Creek Basin.

Seven creeks and streams that drain thedg@remile Upper Dry Creek Basin pass through and join within the
city limits of Roseville. Three of these creeks have primary flooding impacts on the City: Cirby, Dry, and Linda
Creeks.

Mapped Floodplains

FEMA Mapping

Figure12-5 showsFEMAG mapped floodplain for Roseville, including the 1 percent and 0.2 percent annual
chance flood zone§EMA also mapsiareas with reduced risk due to leMeghich indicatdocationswhere the
presence of a levdeads to lower flood risk due to the le@®@8ood protectioncapabilities. Those areas are not
shown on the figure included here, but tisé& analysis for flood in this plan does take them into consideration.
The map also does not stithe 10 percent annual chance flood zone, but that area too is evaluated in the risk
analysis.

City of Roseville Mapping

The science available at the time that most of the City of Roseville was developed did not accurately project flood
heights thatould occur from typical rainfall events in the region. Development therefore occurred in areas
needed for stormwater conveyance, with insufficient levels of flood protection. Development now exists in low
lying areas adjacent to creek or stream systemdatketo convey the owbiank flooding that can occur during

storm events.
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The City eventually modeled flooding using the best available science to better retlattaiofall events that

can impact the City. This modeling generated a projection of flood heights and areas of inundation that is well
supported by conditions observed during the 1986 flood. The City has since used this information to create and
enhancats floodplain management program to minimize flood risk to all new developniBzged on the

detailed modeling, the City identifiets ownregulatory floodplain that exceeds the SFHA mapped by FEMA.
Figure12-6 showsthe Cityds regulatoryfloodplain, as authorized by the Roseville City Code.

TheCity regulatory floodplairis the area susceptible to risk from flooding based on-&fyroved studies. These

areas are based on detailed hydrologic and hydraulic floodplain modeling that meets or exceeds FEMA criteria for
mapping and modeling floodplains. The flood event used taebei these boundaries is referred titlas

regulatory flood to differentiate it from thébase flood used by FEMA.

The risk assessment in this plan uses a-@atyeratedlood inventory databasaf site-specific information for
each property in the galatory floogblain. This database includes information for the following basic categories:

Buildings in the regulatory floodplain f  Flood loss history
Building use Regulatory flood elevation
Building area Base flood elevation

Building value Pre- and postFIRM structures

= =& _—a _a _a

Permit history Elevation of lowest adjacent grade

Finished floor elevation

= —a _—a _—_a _a

In many portions of the City, the Nolte Future Floodplain has been used to designate floodplain boundaries. The
Nolte Future Floodplain defines floodway aftmbdway fringe boundaries within the floodplain. The floodway

fringe is an area along the boundary of the floodplain that, if totally obstructed, would not result in more than a
1-foot rise in the water surface elevation. The floodway constitutes thénademaf the floodplain area and is

typically where floodwaters have the most velocity.

Areas of Reduced Flood Risk Protected by Levees/Floodwalls

Leveesor floodwallsthat are designed to reduce the risk of flooding posed by-pleecEntannuaichance fbod

may be accredited by FEMA. An accredited leaad or floodwalkystem is a system that FEMA has determined
to meet the design, data, and documentation requirements of 44 CFR 65.10 and therefore can be shown on a
FIRM as providinglood hazard reductiofor thebaseflood. This determination is based on a submital
documentation certified by a registeq@fessional engineefhe area landward of an accredited |éfeadwall
system is shown on the FIRM as a moderete area, labeled Zone X (shalleexcept for areas of interior

drainage floodingsuch as ponding areas, whafeshown as SFHAs. Flood insurance is not mandatory in

ZoneX (shaded) areas, but it is mandatory in SFHAs. FEMA strongly encourages flood insurance for all
structures in flodplains and especially in areas landward of levees.

FEMA accreditation of a levee does not guarantee that it will always protect nearby properties from flooding;
therefore, FIRMSs carry a notice that overtopping or failure of levees is possible andabdanfurance

protection and adherence to evacuation procedures are strongly recomridedearea protected by levee
zonesareresidual risk areas and are delineated on FIRMs as advisory zones. Mandatory purchase requirements of
the regulatory provisins of the NFIP do not apply to these ar&agure12-5 shows the areasf reduced risk

protected by levee/floodwalls
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12.2.5 Frequency

Flood magnitude measurements reflect statistical averages only; it is possible for two or more rare floods (with a
100year or higher recurrence interval) to occur within a short time period. Assigning recurrence intervals to
historical floods on different stams can help indicate the intensity of a storm over a large area. For example, the
1995 flood event was determined to be a-§6ar flood on Dry Creek and a-y@ar flood on Linda Creek.

Recent history has shown that Roseville can expect an average @pisode of minor river flooding each winter.
Recent flooding resulting in property damage has occurred about every 3 to 5 years since 1950, except for the
period from 1973 to 1981, when no significant flooding occurred. The frequency of flood eventigeat

significant damage has decreased significantly over the years due to City efforts to mitigate flood risk. Exposure
to events that could cause significant flooding can be expected every 5 to 10 years. Additionally, the City can
expect what is oftereferred to agnuisancé flooding annually in the historic core due to urban drainage issues.

12.2.6 Severity

Table12-4 shows observed floodintharacteristics for the Pleasant Grove and Dry Creek hdsiasd on
measurementmadeduring past flood event$he CityimplementedhefiCirby-Linda-Dry Creek Flood Control
Projecb to reduce stormwater backup at constrictions and increase the oapaality of the floodplain during
storm conditions. Project structures were designed to provide 1 foot of freeboard above the projeaad 500
flood elevation. This project significantly reduced the flood risk exposure foartsdsbutlid not eliminatet.

Table 12-4. Observed Characteristics of Flooding

Pleasant Grove Creek Basi| Dry Creek Basin

Approximate Base Flood Velocigg(seconga 0.5t0 8.0 2.0t0 14.0
Flow Rateclbic feet per secoittl 1,100 to 5,000 900 to 15,000
Base Flood Elevation (fegational Geodetic Vertical Datum)

Downstream limit 89.7 79.7
Upstream limit 150.0 210.0
Approximate Depth of Overbank Flooding (feet above existing 0to2 Oto3
Approximate Warning Time (hours) 3 3

a. Higher velocities were observed in the channel; lower velocities were observed in the overbank area
b. 1 abic foot is about @dilons

12.2.7 Warning Time

Due to the extended precipitation needed to cause serious flooding, it is unusual for a flood to occur without
warning. Flash flooding can be less predictable, but hazard areas can be warhetha®f potential flash
flooding. Typical warning times faRoseville range from 1 to 3 houilhe Cityés flood warning system has four
ways to warn the public of potential flooding:

A comprehensivdisplay of stream levels, broadcast on Channel 14 or 73, with the status of the warning
1 ThenStreamLevelo link on the City of Roseville home web page (www.roseville.ca.us)

f An automatic telephone dialing system to problem areas
1

Flooding status broadcasted on radio station 530 AM
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Numerous stream flow and rain gauges form the&&#jream monitoring system for the Upper Dry Creek

Drainage Basin. These stations are placed at strategic locations throughout the drainage basin. For example, one i
mounted on the floodwall just upstream from the pedestrian bridge that crosses behae@tayriand Marlin

Drive; another is on Dry Creek at the Vernon Street Bridge. Each station transmits information via radio antenna

to a central computer. Stream level information from five of the most critical stream level gauges is lmdadcast

on cableChannel 14/73 and on the Gityweb page during significant storm events. City staff uses this

information in deciding whether to advise residents to evacuate. The goal is to providehguitsof advance

warning. The continuously changing variablepcipitation, stream levels, and forecasts have a major effect on
meeting this goal. The display shown on Channel 14/73 consists of a set of basic graphics shesgndand5

intervals:

' The first, which is shown only once for every complete cycle, igyad€CRoseville map that includes
major roadways (Vernon Street, Douglas Boulevard, Cirby Way, etc.), the three major streams (Dry
Creek, Linda Creek, and Cirby Creek) and the five stream level gauge locations. Residents living in a
designated floodplainan determine which of the five stream gauges best represents their neighborhood.
Once this is established, it is important to focus on how the streams are reacting to the weather conditions.

f Following this display, a more specific map identifies a sistjieam gauds location in relation to
nearby roadways and streams.

f  Transmitted information from the gauges is presented in visual formats that include the current stream
depth and the stream depth over the past six hours.

The stream level graph is dividedo four colored categories of flood depth staggesFigurel2-7):

 Blue (Normal Stagé) Stream level conditions are normal and safe.

 Green (Advisory Stag8) City staff arecontinuously monitoring creek levels and weather conditions.
Residents should be closely watching for further information about flooding in their area.

1 Yellow (Warning Stagé) There is a possibility of flooding in this area. Necessary precautiodsmée
taken to secure personal property and safety.

f Red (Critical Stagé) Flooding appears imminent in this area. Residents should evacuate their homes.

The numeric values of the stream depths associated with the flood depth stages are shown omltbarvertic

graph for all five of the stream level gauges, and reference stream levels are identified for each gauge. For
example, the stream level during the 1995 flood is marked for each location. Also identified are other reference
points such as roadway e, bridge and/or top of berm levels. This enables viewers to identify and understand
the present stage of the stream in relation to known benchmarks.

The City of Roseville also has an automated telephone dialing system. During significant stormitesents,
system is used to phone residents and businesses in the floodplain and provide recorded messages containing
important information. The message to be played will depend on the flood threat in the area at that time.
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Dry Creek at Royer Park

17.577995 Flood 17.63 ft

15.0

Critical stage at 14.8 ft

12 5 |[Royer Park at 12.3 ft

Warn stage at 11.8 ft

__Advisorystage at 9.8 ft i

o RGP -
Ve 7 5 |Bankfull at 8.3 ft

2:3

19:00 20:00 21:00 22:00 23:00
03/24/2011 18:00:00 to 03/24/2011 24:00:00

Figure 12-7. Example of Stream Gauge Graphic Display

12.3 EXPOSURE

The Level 2Hazusprotocol was used to assess éixposurdo flooding in the planning ardar the following

mapped flood hazard areas:

1 The FEMA-mapped 10 percert,percentand0.2 percent annual chance flood zene
1 The FEMAmapped area of reduced ridlee to levees

1 The City of Roseville regulatory flood zone.
12.3.1 Population
Tablel12-5 summarizes the estimated population livinglithe evaluated flood hazard areas

Table 12-5. Exposed Population in Evaluated Flood Hazard Zones
10% Annual 1% Annual 0.2% Annual | Area of Reduce

Chance Flood| Chance Flood| Chance Flood

Zone Zone Levees Floodplain
Population Exposed 98 367 367 728 376
% of Total Planning Area Popula 0.1% 0.2% 0.2% 0.5% 0.3%
TETRA TECH
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12.3.2 Property

Table12-6 summarizeshe estimated property exposumeall the evaluated flood hazard are@igiure 12-8 shows
the numbebf exposed structures by occupancy clasei@uated flood zones. Thalue of exposed structures is
shown by occupancy classkigure12-9 throughFigurel12-13.

Table 12-6. Exposed Property in Evaluated Flood Hazard Zones

10% Annual 1% Annual 0.2% Annual | Area of Reduce
Chance Flood| Chance Flood| Chance Flood| Risk Due to | City Regulator

Zone Zone Levees Floodplain
Acres of Inundation Area 913 1,931 2,078 60 2,916
Number of Buildingsxposed 46 159 166 298 169
Value of Exposed Structures $106,190,777 $172,216,733 $186,016,646 $105,346,493 $181,144,941
Value of Exposed Contents $139,737,946 $193,979,712 $214,679,581 $84,971,478 $204,937,756
Total Exposed Property Value $245,928,723 $366,196,445 $400,696,228 $190,317,971 $386,082,697
Total Exposed Value as % of 0.5% 0.8% 0.8% 0.4% 0.8%

Planning Area Total

12.3.3 Critical Facilities

GIS analysis was used to determihe number oritical facilitiesin all of the evaluated flood zones
Figurel12-14 shows the distribution of exposed critical facilities by occupancy class.

The following major roadways and streanossings (bridges or culverts) would be impassable during-gel€i0
flood event:

1 Dry Creek Road Crossings ! Cirby Creek Road Crossings
U Vernon Street U Sunrise Avenue
U Riverside Avenue i  Coloma Way
U Darling Way i Oakridge Road
U Douglas Boulevard i Sierra Gardens Drive
U Folsom Road U Huntington Drive
f Linda Creek Road Crossings 1 Miners Ravine
U Rocky Ridge Drive i Sierra College Boulevard

i Champion Oaks Drive
U Sierra College Boulevard

12.3.4 Environment

With much of Rosevill& regulatory floodplaizoned foropen space usejé City has taken significant steps to
preserve the natural and beneficial functions of the floodplain, while at the same time reducing the risk exposure
to the built environmenttill, all vegetation and wildlife resources and corridarthe floodplainopen space

systend grasslands, oak woodlands, riariareas, and seasonal wetléndse exposed to the flood risk
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Figure 12-8. Number of Flood-Exposed Structures, by Occupancy Class
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Figure 12-9. Value of Exposed Structures in the 10% Annual Chance Flood Zone, by Occupancy Class
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Figure 12-10. Value of Exposed Structures in the 1% Annual Chance Flood Zone, by Occupancy Class
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Figure 12-11. Value of Exposed Structures in the 0.2% Annual Chance Flood Zone, by Occupancy Class
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Figure 12-12. Value of Exposed Structures in Areas of Reduced Risk Due to Levees, by Occupancy Class
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Figure 12-13. Value of Exposed Structures in the City Regulatory Floodplain, by Occupancy Class
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Figure 12-14. Number of Critical Facilities in Evaluated Flood Zones
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12.4 VULNERABILITY
12.4.1 Population

Impacts on Persons and Households

Tablel12-7 summarizes the estimatéidoding impacts on persons and households due to flooding in each
evaluated flood zone

Table 12-7. Exposed Population in Evaluated Flood Hazard Zones
10% Annual| 1% Annual [ 0.2% Annual Area of

Displaced Population 8 71 85 5 92
PopulatiorRequiringShortTerm Shelte 1 3 5 0 6

Vulnerable Populations

The aftermath of flooding evengsesentsiumerous threats to public health and safety, including unsafe food,
contaminated drinking and washing water and poor sanitation, mosquitoes and animals, mold and mildew, carbon
monoxide poisoning, and mental stress and fatigue. Current loss estimatiels such as Hazus are not

equipped to measure public health impacts. The best preparation for these effects includes awareness that they ca
occur, education of the public on prevention, and planning to deal with them during responses to flooding events.

Flooding can be a deadly hazard. Roads running througiyiogy areas prone to sudden and frequent flooding
are a serious threat. Motorists often attempt to drive through barricaded or flooded roadways. &3dittieszs

18 to 24 inches of water moviragross a roadway can carry away most vehicles, floods can present significant
potential safety risks. The second largest potential for injuries from flooding results from people walking or
playing in or near flooded areas. Generally, floods kill peoptsanof two situations: when people ignore basic
safety precautions (such as evacuations and warnings), and when a flash flood hits an area with no warning.

Although itis possible to analyze life and safety impacts resulting from the flood hagartks and casualties
were not estimated for this hazardn®©floodrelated fatality in Roseville has been recordadthe flood hazard
is not generally considered to pose Aamses risk to life in this area, for the following reasons:

f  Floodingin Roseville ends to beapid in terms of the rise and fall of floodwateBgcause of the Citg
geographical location in the watershed, floods tend to come and go quickly as they move toward their
drainage endpoints, thereby decreasing the threat that peitiglecometrapped by floodwaters.

1 TheCity has made it a priority to warn and educate its citizens on the dangers and impacts of flooding.
The City implements public outreach programs that provide information on flood warnings, property
protection, flood safety, arftbod insurance. The City also has developed a comprehensive flood warning
program that can deliver retiine data to citizens and emergency management personnel through cable
television and the Internet. The program can provide a warning up to 3 hoane ddbod event occurs
in the 108year floodplain. The Ciis approach has resulted in an educated andinfetimed
constituency.

Table12-8 shows the findings ohe social vulnerability assessment for thgercent annual chance floodplain
and the Citgs regulatory floodplainbased on economically disadvantaged households.
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Table 12-8. Economically Disadvantaged Households in Mapped Flood Zones

1 Percent Annual Chance Flood Roseville Regulatory Flood
Number in the % of Total in Number in the
Hazard Area Hazard Area Hazard Area Hazard Area
AllHouseholds 8,213 100.0% 10,824 100.0%
HouseholdsvithIncome Below4H,000 1,806 22.0% 2,249 20.8%

Public Health and Safety
Floods preserthe followingthreats to public health and safety:

f Unsafe food Floodwaters contain diseasausing bacteria, dirt, oil, human and animal wastes, and
chemicals. Their contact with food items, including crops in agricultural lands, can make that food unsafe
to eat and hazardous to human health. Power failures caufleddsydamageefrigerated and frozen
food. Foods kepn nontwaterproofpackaging are subject to disposal if contaminated by floodwaters.

f  Contaminated water and poor sanitatior® Contactwith contaminantén floodwaterscan result in
infectiousdisease. Wastewater treatment plaats be overloaded with runoff waters and sewage,
resulting in backflows of sewage to homes andging grounds. Private wells can be contaminated or
damagedSepticsystems cabebroken or overflow. Unclean wateanlead to disease outbreaks,
including cholera, typhoid, dysentery and some forms of hepatitis.

f Mosquitoes and animal® Wet areas and stagnant pofaemed by polonged floods provide new
breeding grounds for mosquitoasd can lead to an increase in the hanof mosquiteborne diseases.

f Molds and mildewsd Exposureo mold and mildew can cause respiratory diseasge throat, watery
eyes, wheezing and dizziness. Molds gmickly in damp areas of buildings that have not been cleaned
after flooding, such awaterinfiltrated walls, floorsandcarpetsMold spores can cause allergic
reactions, asthma episodes, and other respiratory problems.

1 Carbon monoxide poisonin@ In the event of power outages following floods, flood victimesy use
alternative sources ddiels for heating, cooling, or cookirig enclosed spacegithout adequate
ventilation. Carbon monoxide from these sour@spoisonpeople and animals inside.

f Hazardsin flooded buildingsd Electrical power systems can become hazardofisoded buildirgs.
People should avoid turning the main poweror offwhile standing in floodwater. Gas leaks can trigger
explosiors in damaged buildings. Flood deli¥isuch as broken bottles, woadpnesand wall$ may
cause injuries. Containers of hazardous cheminalgbe hidden or buried under flood debHazardous
dust and mold in ducts, fans and ventilatmas becirculated through a building.

f  Mental stress and fatigu® Floodvictims can experience lorigrm psychological impact. The expense
and effort requiredo repair flooddamaged homesanplace severe financial and psychological burdens
on the peoplaffected.Postflood recoverycan cause anxiety, anger, depression, lethargy, hyperactivity,
sleeplessness, and, in an extreme case, suicide. There is alsaearofegramong the affected that their
homes can be flooded again.

The best level of mitigation for these impacts is t@ware that they can occur, educate the public on prevention,
and be prepared to deal with these vulnerabilities in responding to flood events.

Domestic Ahimals

Domestic aimals(pets and livestogkmust be included in evacuation and sheltering plan$ér protection and
the protection of their owners, who may risk their own lives to ensure the safety of their animals.

TETRA TECH 12-27



City of Roseville 2023 Multi-Hazard Mitigation Plan

12.4.2 Property

Table12-9 summarizes Hazus estimatedlobd damagdor all evaluated flood hazard zond$e debris estimate
includes only structural debris and building finishes; it does not include additiona thettrmay result from a
flood event, such as from trees, sediment, building contents, bridges, or utilitfektiesateddamage by
occupancy class shown inFigurel2-15to Figurel12-19.

Table 12-9. Estimated Property Impacts of Flooding in the Planning Area

10% Annual 1% Annual | 0.2% Annua| Area of City
Chance Floof Chance Floo{ Chance Flool Reduced Ris| Regulatory
Zone Due to Leved Floodplain
Number of Structures Impacted 46 125 126 192 145
Estimated Loss
Structures $1,809,697 $8,715,967 $29,549,54: $1,657,956 $12,795,89¢
Contents $8,667,211 $23,265,88¢ $46,177,52¢ $1,158,837 $31,020,247
Total $10,476,90¢ $31,981,852 $75,727,06€ $2,816,793 $43,816,14:
% of Total Planning Area Replacement ' 0.02% 0.1% 0.2% 0.0% 0.1%
Debristo Be Removed 1,550 5,191 10,427 298 8,859

To preserve the natural and beneficial functions of open space resource areas adjacent to the floodplain areas of
Roseville, the City has adopted policies under the Open $pac€onservatioklement of its General Plan that
include the following:

1 Preserve and rehabilitate continuous riparian corridors and adjacent habitat along City waterways

1 Require dedication of the 16@ear floodplain or comparable mechanism to protect habitat and wildlife
values in perpetuity

1 Restrict development within the @@ear floodplain subject to the State of California Urban Level of
Flood Protection Criteria.

1 Require preservation of contiguous areasside the 10§ear flooglain as merited by special resources
or circumstances, which may include, but are not limitedensitive wildlife or vegetation, wetland
habitat, oak woodland areas, grassland connections in association with other habitat areas, slope or
topographical considerations, recreation opportunities, and maintenance access requirements

T Limit recreatio activities within the 10Qear floodplain and require additional setback areas for trails
and other recreation uses so that natural resource areas are not adversely.impacted

T Provide protection and enhancement of fishery resources, including contimreéhation with the
California Department of Fish amilildlife to release water to Linda Creek

Because of these policies, a large portion of the floodplains within Roseville is held for open space use, much of it
in a natural or beneficial state. Currentl,873.6 acres (63 percent) of the regulatory floodplain within Roseville

is designated for open space use, as defined in the Open Space and Conservation Element of the General Plan.
Maps showing these areas are providefippendix C

12-28 TETRA TECH



Flood

$4,500,000

$4,000,000

$3,500,000

$3,000,000

$2,500,000

$2,000,000

Exposed Value

$1,500,000

$1,000,000

$500,000

$0

Residential Commercial Industrial ~ Agricultural Religion Government Education
14%
Structure Damage
Contents Damage
° ) 12% 9
¢ Damage as % of Planning Area Total Value <—>5
8
10% 2
«
o
<
8% o
o
=
c
$3,049,106 <
6% &
o
=
8
1% 3
$3,262,423 $2,155,424 a
1.8%
$843,519 > 2%
$97,663 0.0% 0.9% $0 oo
0.0% ) $0 0.0%  $102,595 .0%
) S 0.3% $467.428 $325,796 > 0%
$172,954 $0 $0 $0

Occupancy Class

Figure 12-15. Flood Damage to Structures in the 10% Annual Chance Floodplain, by Occupancy Class

Residential Commercial  Industrial Agricultural Religion Government Education
$14,000,000 14%
$12,000,000 Structure Damage 12% S
<
Contents Damage %
$10,000,000 _ 10% ©
© Damage as % of Planning Area Total Vilue '(_5
5 & £
< $8,000,000 8.9% 8% o
kS £
(3] c
(%] c
S s
< $6,000,000 6% &
w S
5
3.4% 2
$4,000,000 $2,131,726 $0.885,780 : b 4% 5
$3,584,527 $3,224,599 $4,181,496
$2,000,000 2%
1.2%
. $2926,607 | {5 $4,124,888 0
0.1% 0
$15,388, 0.0% 0.0%
$0 & & % $708,188  g¢546400 ~ $636,487 & 0%
0.0% $15,765 $0
Occupancy Class
Figure 12-16. Flood Damage to Structures in the 1% Annual Chance Floodplain, by Occupancy Class
TETRA TECH

12-29



City of Roseville 2023 Multi-Hazard Mitigation Plan

Residential Commercial Industrial
$60,000,000
$50,000,000
,, $40,000,000
>
&
>
©
$ $30,000,000
2
x
w $29,778,452
$20,000,000 $21.175.293
10,000,000
: $3,342,266
$5,878,723 O
i $15,388; 0.0%
$0 & <
0.0% $15,765

Agricultural Religion Government

Education

14%

Structure Damage
Contents Damage

¢ Damage as % of Planning Area Total V|

=
N
EN

10%
hlue

3.4%
<&
1.2% $0
$4,735,036 ¢4 181 406 $4,124,888 0.0%
$1,296,873  ¢546,400  $636,487 $0

Occupancy Class

8%

6%

4%

Percent of Planning Area Total Value

2%

0%

Figure 12-17. Flood Damage to Structures in the 0.2% Annual Chance Floodplain, by Occupancy Class

Residential Commercial
$3,000,000
$2,500,000
° $2,000,000
=
S $949,405
e]
@ $1,500,000  $1,600,349
S
x
|
$1,000,000
$500,000
$209,432
0.0%
$0
$0 &
0.0% $5§>,607

Industrial

$0

0.0%

Agricultural Religion Government

Education

14%

Structure Damage

Contents Damage

1

N
£

10%
hlue

¢ Damage as % of Planning Area Total V|

0.0% 0
$0 0.0% g0 0.0%
Soow 2o 0, >
$0 $0 $0 $0

Occupancy Class

8%

6%

4%

Percent of Planning Area Total Value

2%

0%

Figure 12-18. Flood Damage to Structures in the Area With Reduced Risk Due to Levees, by Occupancy Class

12-30

TETRA TECH



Flood

Residential Commercial  Industrial Agricultural Religion Government Education

$25,000,000 14%
Structure Damage 12% S
§
$20,000,000 & Contents Damage %
11.0% 10% 5
< Damage as % of Planning Area Total Value :
() (O]
> -
< <
g $15,000,000 8% o
oS £
() c
8 &
] <
6% O
i $10,000,000 4.9% b =
<& 5
4% £
$2.718,684 $14,186,038 &

$5,000,000
$4,825,024 $5,135,367 $4,888,028 2%
0.1% $3,356,406 OL4% - g5 864,948 50
$6,144, 0.0% 0.0%
$0 & < & $1,165790 g730418  $931,495 & 0%
0.0% $7,800 $0

Occupancy Class

Figure 12-19. Flood Damage to Structures in the City Regulatory Floodplain, by Occupancy Class

12.4.3 Critical Facilities

Estimated Damage

Theestimatechumber ofcritical facilities affectedby floodingandthe estimated damagee shown in
Figure12-20throughFigure12-23 for the FEMATfloodplainsandthe CityGs regulatory floodplainrDepending on
community lifeline categorythe average amount of damage to structures, measured as a percentage of total value
ranges froml2to 38 percent of total value. Average damage to contents ranged §to5 percent.

Significant Facilities Affected

The risk assessment found that the following critical facilities would be affected by the Fipktaeht annual
chance floodr the CityGs regulatory flood:

1 FEMA 1 percent annual chance flood: T City regulatory flood:

U0 4 wastewatesystem facilities 0 1 fire station

0 2 potable water system facilities i 7 wastewater system facilities

U 1 fraternal organization facility i 4 potable water system facilities

U 1 medical care facility U 1 fraternal organization facility

0 1 communications transmitter 0 1 medical care facility

0 56 bridges 0 1 church
U 2 communications transmitters
i 67bridges
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Flooding poses numerous risks to critical facilities:

f  Roads orailroads that are blocked or damaged can prevent access throughout the area and can isolate
residents and emergency service providers needing to get to vulnerable populations or to make repairs.

Bridges washed out or blocked by floods or debris from #caddo can cause isolation.
Creek or river bodwaters can back up drainage systems, causing localized flooding.
Culverts can be blocked by debris from flood events, also causing localized urban flooding.

Floodwatergan get into drinking water supplies, causing contamination.

= =4 —a -—a -—a

Sewer systems cdre backed up, causing wastespill into homes, neighborhoods, rivers and streams.

' Underground utilities can also be damaged.

Of Rosevillgs two wastewater treatment plantslyothe Dry Creek Plant is partially located in the floodplain.

The storm sewer system is separate from the sanitary sewer system, so the sanitary sewers are not significantly
affected by storm event§he Dry Creek Plars located abovéhe 100year floalplain buthas overflow ponds

within the floodplain Whenplantinfluent loadsexceed the plant capaciyntreatedsewageas dischargedo the

overflow ponds. If this scenario occurred simultangousth a 100year flood, floodvaters could be

contaminated. This situation has not occurred during past flood eaedtgsprobability of occurrence is low.
Therefore, its potential impacts on health were not estimated as part of this assessment.

12.4.4 Environment

Flooding can impachie environment inegative ways:

f  Migrating fish can wash into roads or over dikes into flooded fields, with no possibility of escape.

f Pollution from roads, such as oil, and hazardous materials can wash into rivers and streams.

f Pollutants carried by floodwatetan settle ot normally dry soils, polluting them for agricultural uses.
1

Human developmensuch as bridge abutments and leyaesl logjams from timber harvesting can
increase streambank erosion, causing rivers and streams to migrate ini@tunaih courses.

The envionment vulnerable ttheflood hazard is the same as the environment exposed to the hazard. While

flood events have historically caused significant damage to the environment, estimating damage can be difficult.
Loss estimation platforms suchldazusarenot currently equipped to measure environmental impacts of flood
hazards. The best gauge of vulnerability of the environment would be a review of damage from past flood events.
Loss data that segregates damage to the environment were not availablere ¢fiehisPlan Capturing this

data from future events could be beneficial in measuring the vulnerability of the environment for future updates to
this Plan

12.5 FUTURE TRENDS IN DEVELOPMENT

Increased urbanization of western Placer County within the Ple@saw¢ and Dry Creek Basins has resulted in

the potential for increased flooding problems in Roseville. Land development typically results in increased hard
surfaces and decreased vegetation, conditions that limit infiltration opportunities and, wittqudtad

mitigation, can increase stormwater runoff rates and volumes and decrease the time required to reach peak
discharge.

12-34 TETRA TECH



Flood

Recognizing that typical growth patterns in California would impact and exacerbate the flood hazard problem, the
City of Roseville bok an aggressive, proactive approach to managing its floodplains through the development of
its General Plan in 1992anduse categories adefinedin the General Plan, witinformation on general uses,
development, intensity, siting, and compatibibtandards in relation to the flood hazard. City actions, such as
land-use allocation, annexations, zoning, subdivision and design review, redevelopment and capital
improvements, must be consistent with the General Plan.

Only three parcelm Rosevillds regulatory floodplain are in the current buildable lands inventory. These parcels
were all created before ti@tyés flood-protectionpolicies were enacted. Amewdevelopment on these parcels
would be subject to strict regulations.

Because opolicies, advities and mitigation measur@s place in Rosevillgit can be concluded that future land
development trends will not impact or be impacted by flooding in Roseville as long as existing policies remain in
force.

12.6 REVIEW OF EXISTING ORDINANCES, PROGRAMS, AND PLANS

The City of Roseville has a lorsgganding policy to proactively manage its floodplains. Under the guidance of the
General Plan and its Safety Element, Roseville has been able to decrease the exposure of its citizens to flooding
with a comprehensivapproach that includes the following measures:

Structural mitigation (flood control)
Non-structural mitigationdlevationor acquisition)
Regulations

Stormwater mnagement

Flood warning

= —4a —a _—a _a _-_a

Outreach and public education.

This section discusses eaglbmentexcept flood warning, which @iscussed in SectiatR.2.7).

12.6.1 Structural Mitigation

The following major flood control improvementsave beemccomplished byhe City of Roseville sice the
January 1995 flood event:

Tina Way/Elisa Way Aread Completed in 1996 at the cost of $3 million (100 percent-flitgled), this
project included channel excavation and construction of berms and floodwalls. The project removed
40 structures from the floodplain. Based on thegmgject location and construction of these structures,
the entire area would have flooded during the 1997 flood if the improvements had not been implemented.

1 Riverside Avenue/Vernon StreefAread Completedn 1996 at the cost of $2 million (90 percent funded
by the Union Pacific Railroad and 10 percent funded by the City), the construction project included
replacing culverts with a new bridge over Dry Creek. The net effect of this project lowered flood
elevaions for the reach by 5 to 7 feet and removed 150 structures from the floodplain.

f  Sunrise AvenuéOakridge Drive and Champion Oaks Area® Completed in 2001 at the cost of
$16.1million ($8.7 million from FEMA and $7.4 million from the City), this projecplaced culverts
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with a new bridge over Linda Creek at Sunrise Avenue. Twimo8diameter bypass pipes were installed
in the Oakridge Drive area. The project included channel excavation and berm and floodwall
constructionThe project removed33 structues from the floodplain; 44 structures remained in the
floodplain, but these structures were less likelpaedlooded Features included maintaining a channel in
as natural a state as possible; planting over 500 oak trees; assigning biologists, orsihalog)i
arborists to minimize environmental impacts; and monitoring fish passage and plantings for 5 years.

1 Home Elevation Programd FEMA funded 75% of this $1 million program to elevate flqdne
homes. These are homes that would not be brought conypdeitedf the floodplain by construction of
the Cityds flood control project. 27 of 44 homeowners on the list elevated their homes via the program.
Most of these homes are located in the Folsom/Maciel neighborhood along Dry iiveredowner
participation wa voluntary.

The City has spent more tha83million on flood mitigation since the January 1995 flood event and has
eliminated 445 floogbrone structures from the floodplain.

12.6.2 Non-Structural Mitigation

Structural mitigation projects reduced the flood exposure of proper®l percentRoseville offered mitigation

through acquisition or home elevation to the remaining 9 percent of properties exposed to flooding. Completed in
2001 at the cost of $1 milliofp0 percent funded by FEMA, 40 percent funded by the property owners, and

10 percent funded by the City), the project included elevating 27 homes and acquiring (buying out) 4 homes. This
effort resulted in 22 flooghrone homes with pogtroject floor levés higher than the floodplain level.

12.6.3 Regulations

The City of Roseville regulates its floodplain areas through land use, zoning, and other development restrictions,
including a policy that prohibits most development within the-1€ér floodplain area. Delgpment in
floodplain areas in Roseville is restricted by the following:

f 203 General Plan, Safety Element, Flood Protection Component

Improvement Standards

Flood Damage Prevention Ordinance (Roseville Municipal Code [RMC] Chapter 9.80)
Zoning Ordinance (RC Chapter 19.18)

= —4a —a -

State of California Urban Level of Flood Protection Legislation

2035 General Plan, Safety Element, Flood Protection Component

The Safety Element of RosevifleGeneral Plan sets forth goals and poli¢eeaddressommunity safety
concens. The flood protection component identifiése policies and 12 measures to achieve the following goals:

f Minimize the potential for loss of life and property due to flooding
f Pursue flood control solutions that are eeffective and minimize environmt impacts
Thepolicies and implementation measures are incorporatedtia Citys areaspecific plans andre legally

enforceableKey tothe Cityds flood-protectioneffort is the clear definition and application of floodplain
boundariesThe flood potection component of the Safety Elemestablishe policies prohibiting new
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development in an identified floodplain aquiring an appropriate level of flood protection in design and
constructiorfor anydevelopmenthat does occur in the floodplain

1

Infill Areasd No development is permitted the future floodway. Development may be permitted
within the future floodway fringe. In accordance with the Nolte Future Floodplain definition, such
development is limited to areas within the assumed cumulatigetXise in water surfaagevationif it
can be demonstrated that the develaptmall not impact flood levels éeFigure12-24).

Remainder of the City (specific plans and north industrial areap No development is permitted

within the future floodplain (floodway and floodway fringe). Exceptions may be considered by the City
on a casdy-case basis if encroachment is limited to only the future floodwageframd would not result

in any offsite increase in the water surface eleva(seeFigure12-25).

Meoxwm water surface of sslected
flood with encroschment n frings arews.

F A
FLOODWAY FRINGE LODEWAY

BASE FLOOD WATER
SURFACE ELEVATION

CHANNEL

Figure 12-24. Floodplain Designation Cross-Sections for Infill Areas

Water surfscs of selacted flood without
encroschment n frings wress.
FLOODWAY
FLOODWAY FRINGE (:LOODWAY ZONE FQGE

CHANNEL

Figure 12-25. Floodplain Designation Cross-Sections for Areas Other Than Infill Areas

The City is committed to exploring environmentallysigive floodcontrol solutionssothis component is
intended to be used in combination with the goals, policies, and implementation measures darttan@egden
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Space and Conservation Element of the General Plan. Emphasis is placed on protecting floodplain@reas and
pursuing regional cooperation on flooding issues.

Improvement Standards

Rosevillés improvement standards provide minimum standardgh#following:

f  Improvements dedicated to the public and accepted by théoCityaintenance or operation
f Certain private works

f  Improvements to be installed within existing rigbfsvay and easements.

Improvement standards provide coordinated development of requirbtieicised by and for the protection of

the public.Theyapply to, regulate, and guide preparation of traffic impact studies and the design and preparation
of plans for construction of streets, highways, alleys, drainage systems, sewage systemigriedfficite access
structures, water supply facilities and related public improvements. The standards also set guidelines for private
works that involve drainage, grading, tree removal, and related improvei®@edti®n 10 of the improvement
standards déawith drainages follows

Requires residential lots developed in and adjacent to a designated floodplain to have a pad elevation a
minimum of 2 feet above the regulatory flood elevation

 Establishestermwater management provisions that require mitigadif the increase in runoff generated
by new development

f Establishes mvisions that require the building pads of structures built outside the regulatory floodplain
to be a minimum of 1 foot above the 1g€ar water surface elevation for the s#tesummg total
blockage of drainage facilities

Flood Damage Prevention Ordinance (RMC Chapter 9.80)

The flood damage prevention ordinance provides regulatory provisions for the floodplains of Roseville and is a
requirement for participation in the NFIP. Cha@e30 of the RMC meethie NFIPrequirement$44 CFR,
Section 60.8and includes the following standards that exdéederequirements:

f Adoption of a regulatory floodplain that includes areas not mapped by FEMA for application

f  Requirement for elevation tfeet above theegulatory flood elevation for aditructures within the flood
hazard area

f  Provisiongo track substantial improvements to structures over a period of 1Q years

Zoning Ordinance (RMC Chapter 19.18)

Updated in September 2010, the zonindjrmeince implements the C@y/general and specific plans and

establishes regulations govarg the use, placement, spacengd size of land and buildings. The zoning

ordinance describes permits available through the Plamiingion, when permits are need, and the process

for obtaining permits. This ordinance includes policy that prohibits most development within tieat00

floodplain. Exceptions to this policy exist primarily within the infill area and for the maintenance of essential
services. Wherencroachments may be permitted, improvements are required to minimize cumulative upstream
and downstream effects.
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The zoning ordinance identifies floodway and floodway fringe zoning districts. The floodway zoning district is
not synonymous with FEM& defned floodway. Development is generally prohibited in the floodway zone, with
some level of development allowed in the floodway fringe zones with restrictions. The floodway fringe and
floodway zone boundaries are based on previous hydraulic modeling cashtbydhe U.S. Army Corps of
Engineers. The floodplain boundaries have changed over time since this modeling, but the zone district
boundaries have not changed. The zone boundaries are updated on-byppacet! basis a landowneés

request using beatailable data.

State of California Urban Level of Flood Protection Legislation

The Central Valley Flood Protection Act of 2008 (SB 5) and its subsequent amen¢®ieh/8, AB 1965 and
AB 1259) include requirements and standards for flood protectionetlase to land use planninghelegislation
defines théJrban Level of Flood Protection (ULOP) as the level of protection necessary to withstand flooding
that has d-in-200(0.5-percent)chance of occurring in any given ydatso referred to as the 2g@ar flood).

This legislationdirectedlocal agencies to revise their general plans no later than J2042,to address flood

risk for affected land use decisiobased on atLOP. It also requird local agencies to revise their zoning codes
to reflectthe new standard within one yeatterthe adoption of their revised general pldnsareas not subject to
the ULOPstandards, the 16¢ear floodplain standards will continue to apply.

Thelegislationdefinesfive locational criterighat determine whethéne ULOP appés All areas of the Cityf
Rosevillemeet two of the criteria (the City is an urban area of ntaae 10,000 people and the City is within the
Sacramentésan Joaquin Valleyputonly certain areas of the City meet the remaining three criteria:

 Areas mapped as either a special hazard area or an area of moderate hazard @GnofteMA(i.e.,
effective) Flood Insurance Rate Map

f Areas with a potential flood depth above 3 feet from sources other than localized conditions

f Areas within a watershed with a contributing area of more than 10 square miles.

As required by SB as amendedhe City of Roseville Wi implementthe following:

f  Updating theGeneral Plano definethe Cityés regulatory floodplaias thecombination of the Citis
mappedL00-year floodplainthe ULOP floodplain, andhe FEMA floodplain.

 Amendment of the Land Use Element to include aregiee to the Safety Element map identifying
existing and planned development areas within the regulated floodgld&fined above

' Amendment of the Open Space and Conservation Element setting and background to reflect the current
regulatory environment.

' Amendment of the Safety Element to identify and revise flood hazard information and policies which
protect communities from flooding risks as follows:

U Revise the setting, outlook, and floodplain designations portions of the flood protection section to
reflect the updated regulatory environment and to identify sources of floodplain mapping and hazard
data.

U Revise the floodplain designation policy and the implementation measures sections to include
definitions and floodplain development regulatiamslimplementation for the ULOP floodplain.

U Provide new floodplain maps showing the extent of the FEMAyYH20, Citys regulatory 10§ear,
and ULOP floodplains.
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As required by adopted State law, the various City regulations requiring preservation of the flcaaiplain
elevation of structures above the floodplain will include the ULOP floodpidiar the modeling analysis was
completedoy the City,staff examined the data to determine the effect on land Be#sthe ULOP and the 100

year floodplains along PleagaGrove Creek are almost entirely contained within existing or planned open space
and recreation areakhis is generally because these areas of Roseville were planned or developed relatively
recently in the Citgs history,and in compliance with the Ciliy current Generdtlan goals and objectives

restricting development in the floodplain.

The areas where thél_ OP floodplain extends into residential or commercial agraslder areas of the City
along Dry Creek, where development was planned and imptedhprior toRosevillds initial participation in the
NFIP in 1983and prior toadoption of the Cit§s current General Plamheseinfill areas are already affected by
the FEMA 100-year floodplain, ana fewareas will now also be affected by the ULOP.

According to the Cit§s GIS database, 4 of 11 vacant parcels affected by the ULOP are privately owned. The
remaining 7 parcels are Citwned.In the future, any new habitable structure along stredfasted ly the

ULORP floodplain will need to be elevated slightly higher (less théoot) than would have beerquiredprior to

the legislationFor existing structures, additional elevation would only be required if the owner undertook a
fisubstantial improvememto the structure (defined within the GityFlood Damage Prevention Ordinance as any
work in a 1Gyear periodhatis worth 50percentor more of the value of the structjre

12.6.4 Stormwater Management

Stormwater managemeintthe City of Roseville is acconiphed through a multiered approach. The City uses

a combination of regional development impact studiesregional impact studies, the City of Roseville

improvement standards, the City of Roseville grading ordinance, and the Placer County storranagenment

manual. All of these tools manage tityG stormwater system at different levels. The Roseville General Plan is

the principal planning document that lays out goals for managing the flooding hazard. Each update to the General
Plan reviews thesgoals to determine their effectiveness in managing watershed characteristics. Regional master
planning, sukregional master planning, and project drainage design are discussed below.

Regional Master Planning

City ordinance®stablishdeveloper fees to pdgr mitigation projectshat will reduce development impacts on
flooding on major strearmia the Dry Creek and Pleasant Grove Creek basins. Regional master planning for each
basin has been conducted through the Placer County Flood Control District (P&eg&r).communities,

including the City of Roseville, are members of this district.

The Dry Creek and Pleasant Grove Creek basins each have a detailed hydrology report that calculet8s the 5
50, and 106year stormiequencies based on total bwild of the basin

f Dry Creek Basin Reportd TheFinal Report for the Dry Creek Flood Control Plaadopted by the
Roseville City Council in April 1992was cesponsored, supported, and approved by the PCFCD and the
Sacramento County flood control agency that sees floodplains downstream of Placer County.

f Pleasant Grove Creek Basin Repoft Pleasant Grove Creek Bagipdrology is included in th€ross
Canal StudyPleasant Grove Creek is one of several major streams that flow to a reclamation district
canal overflow is stored behind levees during Sacramento River flooding. Except for the PCFCD, this
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report was supported, sponsored, and approved by all agencies within the basin, in particular Sutter
County and State Reclamation Board Districts 1001 and 1000.

Each eport defines development impacts on the basin and specifies mitigation procedures and improvements to
developer@mitigation. Both reports indicate a strategy for mitigation of fed@dulting from new development

on a regional scale. The reports indécttat most of Roseville is in the part of the watershed where detention is
not recommended. These studies have been submitted to FEMA for approval, and FEMA is currently using the
hydrology and hydraulics information provided in the reports to update &f&Mhe region

Sub-Reqgional Master Planning

TheCity requires each sufegion to develop a master plan and mitigation strategy in a specific plan. Specific

plans currently exidor Amoruso RanchCreekview, Del Webb, Downtown, Highland Reserve North, North

Central Roseville, Northeast Roseville, North Iatlial, North Roseville, Northwest Roseville, Riverside

Gateway, Sierra Vista, Southeast Roseville, Stoneridge, West Roseville, and the InfiBéfaa zoning and
development rights are issued for these newly developing areas, a detailed hydrologgranlic study dealing

with that subregiorts concerns is requireth orderto examine local drainage problems, defirm®d levels based

on total builéut of the watershed, and set aside floodplain areas as open space. Floodplains are defined on swales
with drainage areas greater than 300 acres. The City of Roseville and PCFCD review and approve each specific
plan.

Major drainage infrastructure in the specific plans is designed as part of the infrastructure ofrédgeosishand

is constructed prior tdevelopment in the argthis eliminatesthe need for oisite detention requirements because
regional detention, if required, is built into the infrastructure for the entire specific plan and not on abyroject
project basis. This approach allows for mooatrol of the design and easier maintenance of the facility. In
addition, in newly developing areas, hydraulic requirements used to define floodplains assuvegetated
swales and creeks, which reduces the need to provide constant cleaning df¢hes®lsy maintenance crews.

Project Drainage Design

As each project in the specific plan is developed, the City requires the project to meet drainage improvement
standards. The standards require storm drain systems that support more than one patedidatbd to the City

for maintenace or that project ownemsaintain the system. In both cases, the storm drain system is reviewed by

the Cityds Public Works Department to meet the same hydraulic standards. Project owners must demonstrate that
in the cas®f total system failure, surface water would be able to exit the project area without causing damage.

For example, if drain inlets are not maintained on a commercial site and water ponds, surface water should be able
to discharge into the public drainagjgstem without entering any -oor off-site buildings. This requirement

eliminates the need for the City to monitor private storm drain systems to verify that they are adequately
maintained.

12.6.5 Outreach and Public Education

The City of Roseville makes a comtzl effort to educate and inform its citizens on the impacts of flooding and
how to prepare for flooding impacts. The ongoing outreach and public education program uses multiple media

f  Floodplain information is published fiRoseville Reflectiong,a City-sponsored newsletter sent to all
citizens.
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Flood information is published on the Giywebsite and includes reahe flood warning and flood
threat recognition information. The websitéifps://rosevilleplacerns5.trilynx
novastar.systems/novastar/operator/map

On-line surveying is used to identify public perception of flood risk and support of mitigation.
An informational brochte, iWeathering the Stormjs available to the public.

Literature on flood warning, property protection, and flood safety is mailed annually to Roseville
residents.

12.6.6 Emergency Operations Plan

The City of Roseville Emergency Operations Hiaiows Californiaés Standardized Emergency Management
System (SEMS) formdsee Section 4.9.2). Its key functions are as follows:

1l

= =& —a _—a _—_a _—_a _a

Directs the City of Roseville Emergency Management Organization

Coordinates the actions of emergency operations center staff

Establishes opational priorities

Ensures development and implementation of strategies to meet the needs of the emergency
Works with local elected officials on issues related to emergency response and recovery
Identifies procedures for evacuation, communicates with traian

Coordinates response with outside agencies,

Ensures the safety of responders.

12.7 SCENARIO

The City of Roseville has made great strides to reduce the risk from floeshiewgtslike those that caused past
flooding will continue b occur, buimpacts willbe significantly less thein the past. Intense isolated rainstorms
over the region will cause creeks and streams to overflow their Jmmlsing road closures and power outages.
However, structure damage to persqmalperty will be limited to th few properties that have exposure to
significant depths of flooding. Flash flooding caused by rainfall runoff exceeding the capacity of sermwat
systems will also continue to occur. However, potential personal property damage will be limited to structures
constructed prior to building and stormwater standards adopted by the City to remediate these impacts.

12.8 ISSUES

Important issues associated with flood hazardadsevilleinclude but are not limited to the following:

1l

The boundaries of the 18@ar floodplain could be as specified in the floodplain designations section of
the floodprotectioncomponent of the Cifg General Plan. Floodplain areas shall be preserved as

specified in the Open Space and Conservation Element. Preservation may include required dedication to
the City. If needed, the Cily ordinances can be modified to include floodplain use regulationsiss

with the goals, policies, and implementation measures of the S&éhent, Land UsElement, Open

Space and Conservatifement, and Parks and Recreation Element of thésGQagneral Plan. This

effort would be overseen by the PlannDigision and would require no special funding.
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f  The development, implementation, and expansion of the Flood Alert and Early Warning Program systems
should be continued, and the systems should be integrated with other local jurisdictions to form a regional
warning pr@ram. This effort is overseen by the Public Works Department. Annual funding is provided
through the Citgs general fund and is about $100,000 per year.

By remaining actively involved in the PCFCD, the City of Roseville should continue to pursue a regional
approach to flood issues. Involvement includes cooperation in the development of a comprehensive
regional database. Regional drainage planning and design for all individual developments in the Placer
County Flood Control District should be encourageddidress cumulative flooding impacts. The City
should also continue to participate in regional flooding studies, including the Auburn Creek/Coon
Creek/Pleasant Grove Creek flood mitigation plan and the Dry Creek Basin flood control plan. Efforts
would be oveseen by the Public Works Department. Annual funding for membership to the PCFCD is
currently provided by the Ciég General Fund and is about $90,000 per year.

f  The City should continue coordination with other agencies on issues of flood control. Commdinat
between the City and adjacent jurisdictions occurs through several mechamidmasng the distribution
of development proposals for review and comment. The City should also continue its cooperation with
federal, state, and local agencies, includlmgU.S. Army Corps of Engineers, California Reclamation
Board, FEMA, California Department of Fish aWvdldlife, Placer County Resource Conservation
District, and PCFCD. This effort would be overseen by the Community Development Department,
PlanningDivision, and Public Works Department as appropriate and should not require special funding.

f  The final two phases of the Cirliynda-Dry Creek Flood Control Projeshould be completed. Five of
the seven phases of this project have been completed at a dostib$48,000,000. This project is
overseen by the Public Works Department. The cost for the last two phases would be about $3,000,000.
Funding could be from City, state, federal, or private developer sources.

f Alternative improvements to the Ciriynda-Dry Creek Flood Control Project could be analyzed. These
improvements may beosteffective in the following floogprone areas of Roseville:

i Dry Creek from Darling Way to Riverside Avenue

U The area on Dry Creek upstream of Folsom Road in the Columbia Aveatg,iVAvenue, Bonita
Street area

U The Linda Creek area near Champion Oaks Drive, Samoa Way, and Hurst Way

U Cirby Creek in th&rimble Way and Zien Court area.

f  The existing wood flood wall along Dry Creek that is protecting thedCKain Library and Public
Safety Building could be replaced. The wood wall allows floodwater to leak through, and constant
pumping is required. This effort would be overseen by the Public Works Department and cost about
$300,000. Funding could be from City, state, federal, prigdateloper, property owner sources.

f How will the potential impacts of climate change impact flood conditions in the City of Roseville?
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13. SEVERE WEATHER

13.1 GENERAL BACKGROUND

Severeweatherefers to any dagerous meteorological phenomemnwith the potential to cause damage, serious
social disruption, or loss of human lifEhemost commorsevere weather everttsatimpact the planning areae
extreme heafpg, tornadowindstormheavy rairthunderstormandice or freezing rainThese typesf severe
weather are described in the following sections.

13.1.1 Extreme Heat

In most of the United States, extreme heat is defined as a period (two to three days) of high heat and humidity
with temperatures above 90 °F. In extreme heat, evaporation is slowl@teabody must work extra hard to

maintain a normal temperature, which can lead to death by overworking the human body. Extreme heat can cause
heat exhaustion, in which the body becomes dehydrated, resulting in an imbalance of electrolytes. Without
intervention, heat exhaustion can lead to collapse and heatstroke. Heatstroke occurs when perspiration cannot
occur, and the body overheats. Without intervention, heatstroke can lead to confusion, coma, and death.

Extreme heat often results in the highest nunatb@nnual deaths among all weathelated hazards. Older

adults, children, and sick or overweight individuals are at greater risk from extreme heat. According to the
California Climate Adaptation Strategy, heat waves have claimed more lives in Caltfaaniall other declared
disaster events combined. It can take several days of oppressive heat for a heat wave to have a significant or
guantifiable impact. Heat waves do not strike victims immediately, but their cumulative effects slowly cause harm
to vuinerable populations.

Excessive heat ithe primary weatherelated cause of death in the United Statksming over 100ives each

year.In a30-year record of weather fatalities acrossrihgon (19962019), excessivieat claimed more lives

each yeathan floods, lightningtornadosand hurricane@Erdman 2021)Extreme heat events do not typically

impact buildings; however, losses may be associated with the urban heat island effect and overheating of heating,
ventilation,and air conditioning systems. These extreme heat events can lead to drought, impact water supplies,
and lead to an increase in heelated illnesses and deaths.

Legislation has been introduced in California to rate and name heat waves. The categavizalibmelp
communities take measures to reduce the number ofélased fatalitiegWashington Post 2021)

The heat indexs what the temperature feels like to the human body when relative humidity is combined with the
air temperature. When the body gets too hot, it begins to perspire or sweat to cool itself off. If the perspiration is
not able to evaporate, the body cannot regulate its temperature. When atmospheric moisture content (humidity) is
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high, the rate of evaporatidrom the body decreasemdthe body feels warmeFigure13-1 shows the heat index
used by the National Weather Servidational Weather Service n.d.)

NWS Heat Index Temperature (°F)
80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110
40 |80 81 83 85 88 91 94 ~ ' '
45 |80 82 84 87 89 93 96
2 50 |81 83 85 88 91 95 99
>|55 81 84 86 97 101
S | 60 |82 84 88
E |65 |82 85 89
I |70 |83 86 90
S |75|84 88 92
= | 80 |84 89 94
o | 85|85 90 96
90 |86 91 98
95 |86 93 100
10087 95 103
Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity
[] Caution [C] Extreme Caution [l Danger [l Extreme Danger
Figure 13-1. NWS Heat Index
13.1.2 Fog

Fog is a cloud near the ground. Fog forms when air close to the ground can no longer hold all the moisture it
contains. This occurs either when air is cooled to its dew point or the amount of moigh@raimincreases.
Although fog seems like a minor hazard, it can have significant impéessy fog can impair the vision of

drivers, resulting in vehicle accidents that can cause injury and death.

Severe fog incidents can close roads, cause vehicldemtsiand airport delays, and impair the effectiveness of
emergency response. Financial losses associated with transportation delays caused by fog have not been
calculated in the United States, but it is known to be substantial. Fog can occur almosteuynihg any

season and is classified based on how it forms, which is related to where it forms. Certain seasons are more likely
to have foggy days or nights based on a number of factors, including topography.

13.1.3 Tornadoes

A tornado is a violently rotatingotumn of air extending betweencloud and the surface of the earth. Tornadoes
are often (but not always) visible as a funnel cloud. On a-B@zdk, tornadoes are the most intense of all
atmospheric circulations and wind can reaehtdictive speeds of more than 300 mph. A toréadortex is

typically a few hundred meters in diameter, and damage paths can be up to 1 mile wide and 50 milss long.
shown inFigure13-2, California has a relatively low risk compared to states in the Midwestern and Southern U.S.
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Highest
High

Figure 13-2. Tornado Risk Areas in the Coterminous United States

As shown inFigure13-3, the FujitaPearson Tornado IntemgiScale further illustrates the potential extent of
damage caused by tornado eveRigure13-4, adapted from FEMA, illustrates the potential impacts and damage
from tornadoes of different magnitudeornadoes can occur throughout the year at any time of day but are most
frequent in the spring during the late afternoon.

Source: (NWS 2023)

The Fujita Scale of Tornado Intensity

F-Scale Intensi Wind
Number PhraSttey Speed Lbs B LRl HILE
FO Gale tornado  40-72 mph Some damage to chimneys; breaks branches off trees; pushes over shallow-rooted trees;
damages sign boards.
F1 Moderate  73-112 mph The lower limit is the beginning of hurricane wind speed; peels surface off roofs; maobile
tornado homes pushed off foundations or overturned; moving autos pushed off the roads; attached
garages may be destroyed.
P2 Significant 113-157 Considerable damage. Roofs torn off frame houses; mobile homes demolished; boxcars
tornado mph pushed over; large trees snapped or uprooted; light object missiles generated.
=3 Severe 158-206 Roof and some walls torn off well constructed houses; trains overturned; most trees in
tornado mph forest uprooted
F4 Devastating 207-260 Well-constructed houses leveled; structures with weak foundations blown off some
tornado mph distance; cars thrown and large missiles generated.
F5 Incredible 261-318 Strong frame houses lifted off foundations and carried considerable distances to
tornado mph disintegrate; automobile sized missiles fly through the air in excess of 100 meters; trees
debarked; steel re-inforced concrete structures badly damaged.
Figure 13-3. Fujita-Pearson Tornado Intensity Scale
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e

Managing  Damage
Risk Color Code

The Threat to 3
Property ond
Personal Safety Can
Be Minimized =
Through Compliance
With Up-To-Date
Mode! Building Codes
ond Engineering
Standards

Proparty ond
Personal Protection
Can Be Improved

Through Wind
Hozxard Mitigation
Tochni‘ues Neot
Normoelly Required
by Current Building v
Codes

Personal Protection
€Can Only Be -
Achieved Through Ao |
Use of a Spuinﬂy

Designed Extreme
Wind Refuge Area,

Shelter, or Safe Room .

Description of Damage

Some damage can be seen to poorly
maintained roofs. Unsecured light-weight .
objects, such as trash cans, are displaced.

Minor damage to reols and broken windows
occur. Larger and heavier objects become
displaced. Minar damage to trees and
landscaping can be ohserved

Rools are damaged, ncluding the loss of shingles and some
sheathing. Manufactured homes, ¢ nonpermanent foundations
can be shifted off their foundations. Trees and

fandscaping either snap or are blown =

over. Medium-sized dobnis becomos -
airtborne, damaging other steuctures.

Roofs and some walls, especially unreinforced
masonry, are 1om from structures, Small
ancillary buildings are ofton destroyod,
Manulaclured hemaes on nonpermanent o
foundat:ens can be ovarturned, Some trees are uprooted.

Well constructed hames, as well as manufactured homes, are
destroyed, and some structures are lilled of! their toundations,
Automebila-sized debris is disptaced and
often tumbles. Trees are often uproated
and blown over.

Strong lrame houses and engineared
buildings are lifted from their foundations or
are signilicantly damaged or destroyed.

Automobile-sized debris 15 moved significant
distances. Trees are uprooted and splintered.

Figure 13-4. Potential Impact and Damage from a Tornado
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13.1.4 Windstorms

Windstorms are generally shattiration events involving straighihe winds or gusts of over 50 mph, strong
enough to cause property damage. @igtorms are especially dangerous in areas with significant tree stands and
areas with exposed property, poorly constructed buildings, mobile homes (manufactured housing units), major
infrastructure, and aboyground utility lines. A windstorm can topple&s and power lines, cause damage to
residential, commercial and critical facilities, and leave tons of debris in its wake. There are seven types of
damaging winds:

f Straight-line windsd Any thunderstorm wind that is not associated with rotation; this teumsead
mainly to differentiate from tornado winds. Most thunderstorms produce some stirméghinds as a
result of outflow generated by the thunderstorm downdraft.

 Downdraftsd A smallscale column of air that rapidly sinks toward the ground.

Downburstsd A strong downdraft with horizontal dimensions larger than 2.5 miles resulting in an
outward burst or damaging winds on or near the ground. Downburst winds may begin as a microburst and
spread out over a wider area, sometimes producing damage similaraogatstnado. Although usually
associated with thunderstorms, downbursts can occur with showers too weak to produce thunder.

f Microburstsd A small, concentratedownburst that produces an outward burst of damaging winds at the
surface. Microbursts are genkydess than 2.5 miles across and sHwed, lasting only 5 to 10 minutes,
with maximum wind speeds up to 168 mph. There are two kinds of microbursts: wet and dry. A wet
microburst is accompanied by heavy precipitation at the surface. Dry microbarmstapa in places like
the high plains and the intermountain west, occur with little or no precipitation reaching the ground.

f  Gustfrontd A gust front is the leading edge of rainoled air that clashes with warmer thunderstorm
inflow. Gust fronts are charamized by a wind shift, temperature drop, and gusty winds out ahead of a
thunderstorm. Sometimes the winds push up air above them, forming a shelf cloud or detached roll cloud.

I Derechd A derecho is a widespread thunderstorm wind caused when new thundsr&ton along the
leading edge of an outflow boundary (the boundary formed by horizontal spreading of thunderstorm
cooled air). The wordéiderechais of Spanish origin and meafnstraight ahead.Thunderstorms feed on
the boundary and continue to reproduderechos typically occur in summer when complexes of
thunderstorms form over plains, producing heavy rain and severe wind. The damaging winds can last a
long time and cover a large area.

f Bow Echad A bow echo is a linear wind front bent outward in a boapsh Damaging straigtine
winds often occur near the center of a bow echo. Bow echoes can be 200 miles long, last for several
hours, and produce extensive wind damage at the ground.

Windstorms can result in collapsed or damaged buildings, damaged kedloads and bridges, damaged traffic
signals, streetlights and parks, and other damage. Wind speeds as low as 32 mph can cause structural damage, ar
winds of 100 mph can actually destroy wefoaime structureéSeattle Office of Emergency Management 2014)

High windscan also cause direct losses to buildings, people, and vital equipment. There are direct consequences
to the local economy resulting from windstorms related to both physical damage and interrupted.servi

Wind pressure can create a direct and frontal assault on a structure, pushing walls, doors, and windows inward.
Conversely, passingindscan create lift and suction forces that act to pull building components and surfaces
outward. As positive and native forces impact a buildidg doors, windows and walls, the result can be roof or
building component failures and considerable structural damage. The effects of winds are magnified in the upper
levels of multistory structures.
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Debris carried along byxéceme winds can contribute directly to loss of life and indirectly to the failure of
protective building envelopess shown by the Beaufort Wind Scalalling trees and branches can damage
buildings, power lines, and other property and infrastrudseerFigure13-5). Tree limbs breaking in winds of

only 45 mph can be thrown over 75 feet, so overhead power lines can be damaged even in relatively minor
windstorm evats. During wet winters, saturated soils cause trees to become less stable and more vulnerable to
uprooting from high winds. Utility lines brought down by summer thunderstorms have also been known to cause
fires, which start in dry roadside vegetation.dlie power lines falling down to the pavement create the

possibility of lethal electric shock.

Source: (NWS 2023)

Force Speed Description Specifications for use at sea
(mph) (knots) Specifications for use on land

0 0-1 0-1 Calm Sea like a mirror.
Calm; smoke rises vertically.

1 1-3  1-3 Light Air Ripples with the appearance of scales are formed, but without foam
crests.
Direction of wind shown by smoke drift, but not by wind vanes.

2 4-7  4-6 Light Breeze Small wavelets, still short, but more pronounced. Crests have a glassy

appearance and do not break.
Wind felt on face; leaves rustle; ordinary vanes moved by wind.

= 8-12 7-10 Gentle Large wavelets. Crests begin to break. Foam of glassy appearance.
Breeze Perhaps scattered white horses.
Leaves and small twigs in constant motion; wind extends light flag.
4 13-18 11-16 Moderate Small waves, becoming larger; fairly frequent white horses.
Breeze Raises dust and loose paper; small branches are moved.
5 19-24 17-21 Fresh Moderate waves, taking a more pronounced long form; many white
Breeze horses are formed.
Small trees in leaf begin to sway; crested wavelets form on inland
waters.
6 25-31 22-27 Strong Large waves begin to form; the white foam crests are more extensive
Breeze everywhere.

Large branches in motion; whistling heard in telegraph wires;
umbrellas used with difficulty.

7 32-38 28-33 Near Gale Sea heaps up and white foam from breaking waves begins to be
blown in streaks along the direction of the wind.

Whole trees in motion; inconvenience felt when walking against the
wind.

8 39-46 34-40 Gale Moderately high waves of greater length; edges of crests begin to
break into spindrift. The foam is blown in well-marked streaks along
the direction of the wind.

Breaks twigs off trees; generally impedes progress.

9 47-54 41-47 Severe Gale High waves. Dense streaks of foam along the direction of the wind.
Crests of waves begin to topple, tumble and roll over. Spray may
affect visibility
Slight structural damage occurs (chimney-pots and slates removed)

10 55-63 48-55 Storm Very high waves with long overhanging crests. The resulting foam, in
great patches, is blown in dense white streaks along the direction of
the wind. On the whole the surface of the sea takes on a white
appearance. The tumbling of the sea becomes heavy and shock-like.
Visibility affected.

Seldom experienced inland; trees uprooted; considerable structural
damage occurs.

11 64-72 56-63 Violent Exceptionally high waves (small and medium-size ships might be for ¢

Storm time lost to view behind the waves). The sea is completely covered
with long white patches of foam lying along the direction of the wind.
Everywhere the edges of the wave crests are blown into froth. Visibilit
affected.
Very rarely experienced; accompanied by wide-spread damage.

12 72-83 64-71 Hurricane The air is filled with foam and spray. Sea completely white with driving
spray; visibility very seriously affected.
see Saffir-Simpson Hurricane Scale

Figure 13-5. Beaufort Wind Scale
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Downed trees and power lines, and damaged property also can be major hindrances to emergency response and
disaster recovery. Emergency respongerations can be complicated when roads are blocked or when power
supplies are interrupted. Industry and commerce can suffer losses from interruptions in electric service and from
extended road closures.

Windstorms in Placer County are more probable duitire fall through early spring. Because of the shape and
orientation of the Sacramento Valley, prevailing winds are southerly. When atmospheric conditions are favorable,
usually in conjunction with a significant storm tracking along the coast, these maydsombine and become

strong enough to cause property damage and personal injury. The most significant windstorm in Northern
Californiawasthe Columbus Day storm of 1962. Significant damage occurred along the coast and in the far
northern part of the $aamento Valley. Because Roseville lies far enough south in the valley, windstorms such as
those during the 1962olumbus Day Storm, typically do not intensify to damaging levelsrétrefor

southwesterly winds flowing parallel to the Sierra Nevada mfiains to reach sustained gusts above 60 mph in

the valley floor.The predicted wind speed given in wind warnings issued by the National Weather Service is for a
oneminute average; gusts may bet@d30percent higher.

Site-specific data on windstorms Roseville are incomplete. Regionally, a few windstorm events have resulted in
significant damage. The impacts of these events were felt to the north and east of Roseville. There have been a
couple of instances of unusual wind bursts that resulted in smperfy damage. December 1993 saw a

downburst of wind that did significant damage to a sound wall that was under construction. Another event
occurred on January 1, 1995, when a wind gust through northwest Roseville snapped several power poles.

13.1.5 Heavy Rains, Thunderstorms

Severe weather in the City of Roseville generally includes heanand is periodically accompanied by strong

winds, lightning, or hail. Heavy rains coupled with low temperatures or other severe weather conditions can result
in increases in traffic aadénts, disruptions in transportation, commerce, government, and education. Severe
weather incidents can also cause utility outages due to falling trees or otheradelsd as injuries.

Rosevillés Mediterranean type of climats typified by nearly 9@ercent of the annual precipitation occurring

duringa window of about 16 weeks. The most severe storms occur during the late fall to early spring. The climate
pattern, coupled with the onshore flow of warm, moist Pacific air during the winter, cantgeseatare and

prolonged periods of heavy raffigure13-6 outlines past precipitation fall as recorded by NOAA during this late

fall to early spring period of greatestorm weather in Roseville.

Roseville experiences heavy rains every year. Some of these events may include thunderstorms. Thunderstorms
are typically few in number and are more likely to appear in spring or late fall.

NOAA classifies a thunderstorm astarm with lightning and thunder produced by cumulonimbus clouds,

usually producing gusty winds, heavy rain, and sometimes hail. Thunderstorms are usually short in duration
(seldom more tha hours). Heavy rains associated with thunderstorms can lead to flash flooding during the wet
or dry season.
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Source: (NOAA 2023)
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Figure 13-6. NOAA Past Precipitation Fall in Roseville

According to the American Meteorological Soci@lossary of Meteorologythunderstorms are reported as light,
medium, or heavy according to thelfoling characteristics:

f Nature of the lightning and thunder

1 Type and intensity of the precipitation, if any
1 Speed and gustiness of the wind

f  Appearance of the clouds

7 Effect on surface temperature.

Lightning is an electrical discharge that results from thilelbp of positive and negative charges within a
thunderstorm. When the buildup becomes strong enough, lightning appedmtahis flash of light usually

occurs within the clouds or between the clouds and the ground. A bolt of lightning reagheateras

approaching 50,000°F instantaneously. The rapid heating and cooling of air near the lightning causes thunder.
Lightning is a major threat during a thunderstorm. In the United States, between 75 and 100 Americans are killed
by lightning each year.

13.1.6 Ice and Freezing Rain

Ice and freezing rain are not part of the climate pattern in southern Satvarakey. Periods have occurred

where the daily minimum temperature has been at or below 32°F for several days. Yet the low temperatures
reflect diurnal variations with clear skies, not part of a synoptic feature generating any precipitation. Tseé bittere
cold snap on record, occurring December 9 to 15, 1935, was ended by the onset of a Pacific storm bringing
warmer air. Although ice storms and freezing rains are a significant natural hazard, the extremely remote
possibility of their occurrence in Rosbeiprecludes any further discussion in this analysis.
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13.1.7 Secondary Hazards

The most significant secondary hazards associated with segatkerare floods, falling and downed trees,
landslides and downed power lines. Rapidly meltmauntainsnow combined with heavy rain can overwhelm
natural anctonstructed drainage systems, causing overflow and property destruction. Landslides occur when the
soil on slopes becomes oversaturated and fails.

13.2 HAZARD PROFILE

Most of the federal and state disaster declarafiomihe Roseville area and Placer County are rekatesgvere
weather conditionsSevere weather conditions vary greatly from the western portion of Placer County to the
eastern portion, primarily due to variation in topography and elevation across the county. Heavy rainfall and
snowfall result when humidramasses blow in from the ocean and move up the mountain ranges. Moist air,
traveling inland on prevailing westerly winds, pushes up against the Sierra Nevada mountains, which wrings
moisture out of the air as it rises, cools and condenses.

Rosevillgs location in the western, lodying portion of the county helps explain why, at well below the
4,000foot snowfall region, th€ity avoids the harshest of winter conditions that occur in eastern Placer County.
Figurel13-7 shows Rosevillés elevatiorof approximately 165 feet above sea level. Although the climate of
Roseuville is relativelynild, with an average of 257 sunny days each year, the City is near the footthits of

Sierra Nevada range and can experience severe weadh#ting from rapid changes in topography.

Surface Elevation (im)
H-<c W Seo Level

B 1-170 @ 961-1100 [ 1981-2110
W171-260 @1101-1240 [2111 - 2250
261 —360 [@1241 —1360 2251 —2410
M361 - 460 M1361 —1480 2411 — 2600
461 — 470 1481 — 1600 2601 — 2820
471 —710 [@1601 = 1730 [J2821 — 3070
[(J711—5830 1731 -1850 [J3071 — 3400
0831 —960 1851 —1980 []3401+

Figure 13-7. Roseville Regional Surface Elevation
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13.2.1 Past Events

Table13-1 summarizes past severe weather events in Roseville and Placer County as recorded by the National
Oceanic and Atmospheric Administration since 1958.

Table 13-1. Severe Weather Events in Placer County since 1958

Location Magnitude Deaths or Injuries Property Damage
Placer County 01/13/1957 Tornado FO 0 0

Placer County 04/22/1967 Hail 0.00 Inches 0 0

Placer County 10/15/1972 Tornado FO 0 0

Placer County 03/03/1983 Tornado FO 0 0

Placer County 03/22/1983 Tornado F1 0 $250,000
Placer County 04/23/1990 Tornado FO 0 $2,500
Placer County 12/30/1992 Hail 0.50 inches 0 0
DescriptionSeverghunderstorms produced goffibadl hail. Damage occurred at several auto dealers in Roseville.
Roseville 12/22/1996 Thunderstof#ind 0 0 0
DescriptionDownburst winds snapped fif@#tigh power poles into several pieces.

Roseville 01/22/1997 Flash Flood 0 0 0
DescriptionHeavy rains on saturated soil caused flooding on Dry Creek and Linda Creek, damaging 21 homes.
Roseville 01/26/1997 Flash Flood 0 0 0
DescriptionHeavy rain caused flooding on Dry Creek and Lindan@rgielg 21 buildings.

Placer County 01/12/1998 Heavy Rain N/A 0 0
DescriptionHeavy rains caused widespread but minor flooding across the Sacramento Valley and nearby foothills.
Placer County 01/18/1998 Heavy Rain N/A 2 0

DescriptionA Pacific storm brought brief but heavy rain to the Sacramento Valley and surrounding foothills. 27,000
power at some time during the storm. Two teens were drowned when their car flipped into a flooded ditch near Lo

Roseville 01/22/20D Heavy Rain N/A 0 0
DescriptionRainfall totaling 5.43 inches fell in just over 48 hours.
Roseville 02/11/2000 Heavy Rain N/A 0 $10,000

DescriptionHeavy rain that persisted for nearly 72 hours was responsible for Ganlts@aydfligh School. The school
power and phone service. Local businesses were affected by the flooding and closed as well.

Placer County 12/17/2005 Heavy Rain N/A 0 0
Description: A series of storms brought heavy rainfall to No@thifiornia. Fivday rainfall for Roseville was 2.99 inches
Placer County 01/01/2006 Severe Storm/Floo N/A 0 $2,000,000

DescriptionStorms brought heavy rain, mudslides, flooding, and high winds to Northern California. Levee overtopg
river flooding occurred along numerous rivers, creeks, and streams. Several urban areas had significaSostraetsit
weir was opened for the first time since 1997. Airports were closed due to high winds and major road closdieg ee&
mudslides. Interstate 80 between Sacramento and Reno, NV, was closed for more than a day due to atmdidstitien:
of U.S. Highway 50 between Sacramento and South Lake Tahoe. Place County was among the counties declarec
disaster assistance.

Placer County 07/25/2013 Hail N/A 0 0
DescriptionStrong to severe thunderstafiested the Sierra and northeast California.
Roseville 03/36/2014 Tornado EFO 0 0

DescriptionEFO tornado began in a field southi®esewfile bdid not cause damage until it reached the Pleasant Grov
housing developments in West Roseville. The winds were estimated to be 75 to 85 mph. Several windows wea® bl
25 to 30 feet of fence was blown down, projectile danmamedoustad. The tornado lasted 5 to 10 minutes.
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Location Magnitude Deaths or Injuries Property Damage

Roseville 05/14/2015 Heavy Rain N/A 0 0
DescriptionThunderstorms brought local heavy rain and minor flooding. Unusually late winter snow fell in the Sierr
delays and chaiantrols over passes. Funnel clouds were reported with thunderstorms, but no touchdowns were co
flooding was reported at Martin Road and East Roseville Parkway from a thunderstorm.

Roseville 10/02/2016 Hail N/A 0 0

DescriptionHail up to 1.25 inches inel@mwas reported at the Fountains shopping complex in Roseville. Tree leaves
were reported down.

Roseville 04/07/2017 Halil N/A 0 0
DescriptionA storm system brought wind damage to trees, thunderstorms with hail, and snow accumulating down
the Sierra and Coastal Range.

Southern 08/14/2020 Excessive Heat N/A 1 0
Sacramento Valley

DescriptionA prolonged arijnificant heat wave occurred-fugict due to high pressure parked over California. High
temperatures soared between 100 to 115 degrees for much of the Valley and lower elevation foothills, whies mighe
mountains range frormti@80s to low 100s. Overnight lows were oppressive during this time frame as well, with Val
locations holding in the 70s to low 80s. Many emergency room Vvisits were recorded in the Sacramento afiemedad(
heat relatecedths. One out of these deaths also involved drug use.

Southern 12/20/2020 Dense Fog N/A 0 0
Sacramento Valley

DescriptionOn the morning of December 21, dense fog developed over the southern Sacramento Valley and nortr
ValleysObservation sites within in the area generally reported dense fog with visibility at or less than a quarter of a
Southern 09/09/2021 Excessive Heat N/A 0 0
Sacramento Valley

DescriptionHigh pressure over California resulted in dayyifmettemperatures and warm overnight low temperatures ¢
interior Northern California. High to very high heat risk impactethth&emg@omento region saw high temperatures reas
excess of 105 degrees.

Southern 12/02/2021 Dense Fog N/A 0 0
Sacramento Valley

DescriptionOn the morning of December 2nd dense fog developed over the southern Sacramento Valley and nortl
Valleys. Observation sites within in the area generally reported dense fog with Viséilitycatastdess a mile.

Roseville 09/6/2022 Excessive Heat N/A 0 0
DescriptionTemperatures in Roseville reached 115 degrees. The California Independent System Operator reques
temporary emergency power generators deployed by the Department of Water Resources in (R#Ss®MIK @02Xuba

The City of Roseville has experienced excessive heat events over the last several years. In September 2022
excessive heat prompted the California Independent System Operator (ISO) to request the activation of temporary
emergency power generators in Robewand Yuba City(CA DWR 2022) The four generators activated provided

up to 120 megawatts of electricity to support the power grid during the extreme heat event.

Hazard Declarations

Between 1950 and July 2023, the State of California was includ#isievere weathaelatedfederal DR or EM
declaratios. Generally, these disasters cover a wide region of the state; therefore, they may have imgracted
counties.Placer Countyvasincluded insix DRs or EMs, therefore the City has been includeshmleclaratios
(FEMA 2023) refer toTable13-2.

TETRA TECH 13-11



City of Roseville 2023 Multi-Hazard Mitigation Plan

Table 13-2. Severe Weather Declarations Including Placer County Between 1950 and 2023

Designatio
Number Date DeclareqDate of Event Counties Included Event Name

DR1044CA January 10, Jaruary3-FebuarylO, AlamedaAmadqButteColusaContra Costa California Severe Winte
1995 1995 Del Norteel DoraddGlennHumboldKern Storms, Flooding,

KingsLakeLassenLos AngeleMaderaMarin Landslides, Mud Flows
MendocindodocMontereyNapaNevada
OranggPlacerPlumagsRiversidésacramento
San Bernardiffdan Dieg&an Luis Obisfgan
MatepSanta Barbar@anta Clar&anta Cruyz
ShastaSolanpSonomgSutterTehamarrinity
VenturaYolg Yuba

DR1046CA March 12, 19¢ Felvuaryl3- Apil 19, AlamedalpineAmadqButteCalavergs California Severe Wint¢
1995 ColusaContra Costgl Doradd-resnpGlenn Storms, Flooding,

Humboldtmperialnyq KernKingsLake Landslides, Mud Flows
LassenLos AngeleMaderaMarinMariposa
MendocindercedModog
MonoMontereyNapaNevadsOrangePlacer
PlumagsRiversidé&sacrament&an Benif&an
Bernardin®&an Dieg&an Franciscban
JoaquinSan Luis Obisan Mate&anta
BarbaraSanta Clar&anta CrushastaSierra
SiskiyouSolanpSonomgStanislaysSutter
TehamarrinityTulareTuolumné/entura
Yolg Yuba

DR1155CA January 4, 19 Deembe8, 1996 AlamedalpineAmadqButteCalaveras California Severe
Apil 1, 1997 ColusaContra CostBel Nortéel Dorado Storms/flooding

FresnpGlennHumboldKingsLake Lassen
MaderaMarinMariposaviendocindlerced
ModocMonoMontereyNapaNevadaPlacer
PlumasSacrament&an Benif&an Francisgc
San JoaquiBan Luis Obisfan Mate&anta
ClaraSanta CryShastaSierraSiskiyou
SolanpSonomgStanislaysutterTehama
TrinityTulareTuolumné/olg Yuba

DR1628CA February 3, De&mbed7, 2005 Contra CostdorthEl Doradd.ake Marin, Severe Storms, Floodir

2006 Jaruary3, 2006 Mendocin®Napa, Nevagg@acramento, Shast Mudslides, and Landsli

Siskiyou, Solano, Sonoma in California
DR1646CA June 5, 2006 Mach29- Apil 16, Alameda@madqiCalaverg&l Doradd.ake  California Severe Storr
2006 MaderaMarin Meed NapaNevadaPlacer  Flooding, Landslides, ¢

San JoaquiBan Mate®anta CrySonoma  Mudslides
Stanislayguolumne

DR4301CA February 14, Jaruary3-12, 2017  AlamedamadqButte, Calaver&3ontra Severe Winter Storms,
2017 CostaEl Doradddumboldinyq LakeLassen, Flooding, and Mudslide
Marin, MendocjiercedMongMonterey, California
Napa, Nevad@lacerFeathersSacramento,
San Benito, San Luis ObBaota Clara, San
Cruz ShastaSierraSiskiyou, Solano, Sonon
Sutter, Trinjffuolumne¥olo, Yuba

SourceFEMA 2023
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13.2.2 Location

Severe weather events have the potential to happen anywlieeepianning ared&xtreme heat events may be
exacerbated in the City where reduced air flow, reduced vegetation, and increased generation of waste heat can
contribute to temperatures that amveral degrees higher than in surrounding less urbanized areas.

13.2.3 Frequency

Table13-3 summarizes search results from the National Centérfgironmental Information Storm Events
Database for storm events in Placer County over thgea® period from 2003 through 2023. Based on these
results,extreme heat, ice or freezing rain, high wiadd heavy rain or thunderstorm occur on average stt lea
once per yean Placer CountySevere fog events occur on average about once tvergears and tornados
about once every five years.

Table 13-3. Severe Weather Events in Roseville and the Surrounding Area, January 2002 i September 2022

Number of Days with: Average Years

Total Numbe Event and Dea Event and |Between Days wi
Event Types Included of Events Event or Injur Property Damag Event

Extreme Heat

Excessive Heat, Heat 50 36 6 0 0.4
Fog

Dense Fog, Freezing Fog 9 9 0 1 2.2
Tornado

Funnel Cloud, Tornado, Waterspout 4 4 0 0 5
Ice and Freezing Rain

Ice Storm, Sleet, Winter Storm 234 139 3 4 0.1
Highwind

High Wind, Strong Wind, Thunderstorr 209 125 5 43 0.1
Heavy Rain, Thunderstorm

Hail, Heavy Rain, Lightning, 58 40 0 0 0.3

a. Eventtypes are the categories available for search in the National Center foinEmviratmoneBtaim Events Database
Source: National Center for Environmental Information Storm Events Database

13.2.4 Severity

Severe weather disaster declarations for Placer Cawatgften related to heavy rains, thunderstorms, and
freezing temperatures. The most common problems associated with severe storms are immobility and loss of
utilities. Fatalities arescncommon butan occur. Roads may become impassdbéeto flooding, downed treear

a landslide. Power linasay be downedue to high windsand services such as water or phone may not be able
to operate without power. Lightning can cause severe damage and\Mjodstorms have been known to cause
damage to utilities.

Extreme Heat

The extent of extreme heat temperatures is generally measured through the Heat Index, iddfitfieellig-8.
Created by the NWS, the Heat Index is a chart that accurately measures apparent temperature of the air as it
increases with the relative humidity. The temperature and relative hummelifeaded to determine the Heat

TETRA TECH 13-13



City of Roseville 2023 Multi-Hazard Mitigation Plan

Index. Once both values have been identified, the Heat Index is the corresponding number of both values. This
index provides a measure of how temperatures feel; however, the values are devised for shady, light wind
conditiors (NWS 2023)

Source: NWS 2023

NWS Heat Index Temperature (°F)

80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110
40 |80 81 83 85 88 91 94 D¢ 4 11¢€

45 |80 82 84 87 89 93 96
50 |81 83 8 88 91 95 99
55 |81 84 86 97 101
60 |82 84 88
65 |82 85 89
70 |83 86 90
75 |84 88 92
80 |84 89 94
85 |85 90 96
90 |86 91 98
95 |86 93 100
10087 95 103

Relative Humidity (%)

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[] Caution ] Extreme Caution B Danger I Extreme Danger

Figure 13-8. National Weather Service Heat Index Chart

If exposed to direct sunlight, the heat index value can be increased by up t&4d5hewn inFigure13-9 below,
heat indices meeting or exceeding 103°F can lead to dangerous heat disorders with prolonged exposure and/or
physical activity in the hda

Source(NWS 2023)

Category Heat Index Effects on the Body

Caution
Extreme
Caution

Figure 13-9. Adverse Effects of Prolonged Exposure to Direct Sunlight
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Fog

Fog becomes hazardous when it is considédeds@ and obscures visibility to 1/4 mile or le3is results in
decreased response time for operators of motor vehicles, especially at higherdpeiidense Fog Hazard
Map,0 as shown imable13-4, depicts the threat of dense fagis largely based on coverage and visibility

Table 13-4. Dense Fog Hazard Map

Dense Fog
Threat Level Dense Fog Threat Level
Extreme fAnExtreme Threat to Life and Property from Dénse Fog.
Widespread very dense fog with the predominate visibility nearcereragd greater than 55% withi
defined area, persisting for at least 1 hour.
High fA High Threat to Life and Propertpdrsa Fog.
Areas of very dense fog with the visibility near zero and the eb¥étagith2da defined area, persisting
least 1 hour.
Moderate fA Moderate Threat to Life and Property from Dénse Fog.

Widespread dense fog with the predaisibéity 1/81/4 mile and the coverage greater than 55% withir
area, persisting for at least 10#patchy very dense fog with the visibility near zero and the coverag
25% within a defined area, persisting for at leaStutrbonding fog may or may not be present.

Low fA Low Threat to Life and Property from Demse Fog.
Areas of dense fog with the visibiliy4 f8ile and the coveragesa%awithin a defined area, persisting 1
least 1 hour.
Very Low fAVery Low Threat to Life and Property from Dénse Fog.

Patchy dense fog with the visibilitl/4/@ile and the coverage less than 25% within a defined area, |
at least 1 hour.

Non fNo Discernable Threat to Life and PropeBReihse Fay.
Threatening Visibility greater than 1/4 mile arttireatening.og may still be present, but not dense.

SourcefNWS 2021)

Tornadoes

Tornadoes are potentially the most dangerous of local storms, but they are not common in the Roseville vicinity.
If a major tornado were to strike a populated area such as Roseville, damage could be widespread. Businesses
could be forced to close for anterded period or permanently, fatalities could be high, many people could be
homeless for an extended period, and routine services such as telephone or power could be disrupted. Buildings
may be damaged or destroy€aliforniaranks 32ndamong states in tornado frequencylastin number of deaths,

36thin injuries, and 31gin cost of damage. California ranks 44ttthe frequency of tornados per square mile.

Tornadoes are measured by damage scale based on their winds, withdgweatge equating to greater wind
speed. The original Fujitacale (Fscale) was developed without considering a struungegrity or condition as
it relates to the wind speed necessary to damage it. The process of rating the damage was subjéutive with
original Fscale and arbitrary judgments were the norm. In order to reduce this subjectivity, the Enhscaled F
(EF-scale) took effect on February 1, 2000VS 2023)

Damage from tornadoes can vary from minor damage that breaks tree limbs to massive damage demolishing
homes in its path. The type of damage depends on the intensity, size, and duration of the tornado. The magnitude
or severity of a tornado is categorizesing the Enhanced Fujita Tornado Intensity Scale (EF Scale). This is the
scale now used exclusively for determining tornado ratings by comparing wind speed and actualflgarage.
13-10illustrates the relationship between EF ratings, wind speed, and expected tornado damage.
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SourceNWS 2015

Figure 13-10. Explanation of EF-Scale Ratings

The NWS issues tornado watches and warnings. They are issued when conditions are favorable for the
development of tornadoes in and close to the watch area. Their size can vary depending on the weather situation.
Watches are typically issued for a duratafrfour to eight hours. A tornado warning is issued by the local NWS

office and will include where the tornado was located and what municipalities will be in its path. It is issued when
a tornado is indicated by a radar or spotters. Warnings are issueddaation of 30 minutes. The current average

lead time for tornado warnings is 13 minutes. Occasionally, tornadoes develop so rapidly, that little, if any,
advance warning is possibiNOAA 2011)

Windstorm

Winds associateditth thunderstorms are measured according to the Beaufort Wind Scale, as oufliablkin
13-5. This scale was one of the first to estimate wind spaadss useful for estimating wind power without wind
instrumentsThe Beaufort Wind Scaldepicts the force of wind by a series of numbers, typically from 0 to 12
(NWS 2016)
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http://www.cdc.gov/tularemia/Tul_Prevention.html



http://www.cdc.gov/rmsf/symptoms/index.html



http://www.cdph.ca.gov/HealthInfo/discond/Documents/AedesDistributionMap.pdf
http://www.cdph.ca.gov/HealthInfo/discond/Documents/AedesDistributionMap.pdf
http://www.cdph.ca.gov/HealthInfo/discond/Documents/AedesDistributionMap.pdf
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https://www.researchgate.net/publication/235041184_Botnets_Cybercrime_and_Cyberterrorism_Vulnerabilities_and_Policy_Issues_for_Congress
https://www.researchgate.net/publication/235041184_Botnets_Cybercrime_and_Cyberterrorism_Vulnerabilities_and_Policy_Issues_for_Congress















































































































































































































































































































https://cdn5-hosted.civiclive.com/UserFiles/Servers/Server_7964838/File/Government/Departments/Fire%20Dept/Emergency%20Preparedness/Multi%20Hazard%20Mitigation%20Plan/Roseville_FinalRevisedforSubmission_MHMP.pdf
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https://oakgis.maps.arcgis.com/apps/MapSeries/index.html?appid=f84855cfff9b464c94aa6fc44bd660c3










































































































	Executive Summary
	Hazard Mitigation Overview
	Plan Development Approach
	Risk Assessment
	Mitigation Guiding Principle, Goals, and Objectives
	Guiding Principle
	Goals
	Objectives

	Mitigation Action Plan
	Implementation and Maintenance

	PART 1— INTRODUCTION AND THE PLANNING PROCESS
	1. Introduction to Hazard Mitigation Planning
	1.1 Why Prepare This Plan?
	1.1.1 The Big Picture
	1.1.2 Roseville’s Response to the DMA

	1.2 Who Will Benefit From This Plan?
	1.3 Contents of This Plan

	2. Plan Update—What Has Changed
	2.1 The Previous Plans
	2.1.1 2005 Initial Plan
	2.1.2 2011 Update
	2.1.3 2016 Update

	2.2 Mitigation Success Stories
	2.3 Why Update?
	2.3.1 Federal Eligibility
	2.3.2 Changes in Development

	2.4 The Updated Plan—What Is Different?

	3. Plan Update Approach
	3.1 Formation of the Planning Team
	3.2 Defining the Planning Area
	3.3 The Steering Committee
	3.4 Coordination with Stakeholders and Other Agencies
	3.4.1 Government Entities
	3.4.2 Academia
	3.4.3 Community

	3.5 Review of Existing Programs
	3.6 Public Involvement
	3.6.1 Strategy
	Stakeholders and the Steering Committee
	Survey
	Public Meetings
	Public Comment Period
	Press Releases
	Social Media
	Internet
	City of Roseville StoryMap

	3.6.2 Public Involvement Results

	3.7 Plan Development Chronology/Milestones

	4. City of Roseville Profile
	4.1 Location and Planning Area
	4.2 Historical Overview
	4.2.1 Pre-Development
	4.2.2 Founding of the Community
	4.2.3 Post-Incorporation Development
	4.2.4 Current Conditions

	4.3 Physical Setting
	4.3.1 Geology
	4.3.2 Soils
	4.3.3 Climate

	4.4 Sensitive Resources
	4.4.1 Grasslands
	4.4.2 Oak Woodlands and Riparian Areas
	4.4.3 Seasonal Wetlands
	4.4.4 Sensitive Species

	4.5 Development Profile
	4.5.1 Land Use Policies
	4.5.2 Residential Development
	4.5.3 Non-Residential Development
	4.5.4 Building Stock Used for Risk Assessments
	4.5.5 Critical Facilities
	4.5.6 Development Trends
	4.5.7 Transportation Network
	4.5.8 Attractions and Education

	4.6 Demographics Profile
	4.6.1 Population Estimates
	Current and Historical Population
	Projected Future Population

	4.6.2 Demographic Indicators for Social Vulnerability
	Age Distribution
	Race, Ethnicity and Language
	Individuals with Disabilities and Others with Access and Functional Needs
	Income
	Quantifying Social Vulnerability


	4.7 Economy
	4.7.1 Industry, Businesses and Institutions
	4.7.2 Employment Trends and Occupations


	5. Hazards Addressed in This Plan
	5.1 Major Past Hazard Events
	5.2 Identified Hazards of Concern

	6. Regulations and Programs
	6.1 Federal and State
	6.2 City Plans and Programs
	6.2.1 General Plan
	Purpose
	Contents

	6.2.2 Specific Plans
	6.2.3 Development Agreements
	6.2.4 Community Design Guidelines
	6.2.5 Open Space Preserve Overarching Management Plan
	6.2.6 Urban Water Management Plan
	6.2.7 Emergency Operations Plan

	6.3 Capability Assessment
	6.3.1 Planning and Regulatory Capabilities
	6.3.2 Integration Opportunity
	6.3.3 Administrative and Technical Capabilities
	6.3.4 Fiscal Capabilities
	6.3.5 Development and Permitting Capability
	6.3.6 NFIP Compliance
	6.3.7 Public Outreach Capacity
	6.3.8 Participation in Other Programs
	6.3.9 Adaptive Capacity

	6.4 Opportunities for Integration and Expansion
	6.4.1 Integration with Existing Policies and Programs
	6.4.2 Expansion of Existing Policies and Programs
	Planning and Regulatory Capabilities
	Administrative and Technical Capabilities
	Fiscal Capabilities
	NFIP Compliance
	Public Outreach Capabilities



	PART 2— RISK ASSESSMENT
	7. Risk Assessment Methodology
	7.1 Risk Assessment Tools
	7.1.1 Mapping
	7.1.2 Modeling
	Overview
	Levels of Detail for Evaluation


	7.2 Risk Assessment Approach
	7.2.1 Hazard Profile Development
	7.2.2 Assessment of Exposure and Vulnerability
	Flood, Dam Failure, and Earthquake
	Severe Weather and Wildfire
	Drought
	Health Hazards and Human-Caused Hazards
	Socially Vulnerable Populations


	7.3 Sources of Data Used in Modeling
	7.3.1 Building and Cost Data
	7.3.2 Hazus Data Inputs
	7.3.3 Other Local Hazard Data
	7.3.4 Data Source Summary

	7.4 Limitations

	8. Climate Change Considerations for Hazard Mitigation
	8.1 General Background
	8.1.1 Greenhouse Gases
	8.1.2 Atmospheric Carbon Dioxide

	8.2 How Climate Change Affects Hazard Mitigation
	8.2.1 Current Indications of Climate Change
	Global Indicators
	California Indicators

	8.2.2 Projected Future Impacts
	Global and National Projections
	Projections for California
	Projections for Roseville
	Temperature
	Precipitation
	Wildfire



	8.3 Responses to Climate Change
	8.3.1 California Senate Bill No. 379
	8.3.2 City of Roseville Sustainability Efforts

	8.4 Climate Change Impacts on Hazards
	8.4.1 Dam Failure
	Climate Change Impacts on the Hazard
	Exposure and Vulnerability

	8.4.2 Drought
	Climate Change Impacts on Hazard
	Exposure and Vulnerability

	8.4.3 Earthquake
	Climate Change Impacts on Hazard
	Exposure and Vulnerability

	8.4.4 Flood
	Climate Change Impacts on Hazard
	Exposure and Vulnerability

	8.4.5 Severe Weather
	Climate Change Impacts on the Hazard
	Exposure and Vulnerability

	8.4.6 Wildfire
	Climate Change Impacts on Hazard
	Exposure and Vulnerability



	9. Dam Failure
	9.1 General Background
	9.1.1 Definition and Classification of Dams
	9.1.2 Causes of Dam Failure
	9.1.3 Planning Requirements
	State of California
	Federal Energy Regulatory Commission
	FEMA Guidance for Flood Mapping
	Rehabilitation of High Hazard Potential Dams


	9.1.4 Rating Dam Hazards
	9.1.5 Secondary Hazards

	9.2 Hazard Profile
	9.2.1 Past Events
	Hazard Declarations

	9.2.2 Location
	9.2.3 Coordination with Dam Owners/Operators
	9.2.4 Frequency
	9.2.5 Severity
	9.2.6 Warning Time
	9.2.7 Folsom Dam Containment Dike Failure Risk Assessment

	9.3 Exposure
	9.3.1 Population and Property
	9.3.2 Critical Facilities
	9.3.3 Environment

	9.4 Vulnerability
	9.4.1 Population
	Impacts on Persons and Households
	Vulnerable Populations

	9.4.2 Property
	9.4.3 Critical Facilities
	Significant Facilities Affected
	Estimated Damage

	9.4.4 Environment

	9.5 Future Trends in Development
	9.6 Review of Existing Ordinances, Programs and Plans
	9.7 Scenario
	9.8 Issues

	10. Drought
	10.1 General Background
	10.1.1 Monitoring and Rating Drought
	NOAA Drought Indices
	U.S. Drought Monitor

	10.1.2 Drought Impacts
	10.1.3 Secondary Hazards

	10.2 Hazard Profile
	10.2.1 Roseville Water System and Drought Response
	Water Supply Infrastructure
	The Water Forum
	Local Water Contracts—Definition of Drought
	Water Future Initiative
	Water Supply Strategy

	10.2.2 Past Events
	State of California
	Placer County
	Roseville Drought History
	Hazard Declarations

	10.2.3 Location
	10.2.4 Frequency
	10.2.5 Severity
	10.2.6 Warning Time

	10.3 Exposure and Vulnerability
	10.3.1 Population
	Vulnerable Populations

	10.3.2 Property
	10.3.3 Critical Facilities
	10.3.4 Environment
	10.3.5 Economic Impact

	10.4 Future Trends in Development
	10.5 Review of Existing Ordinances, Programs and Plans
	10.6 Scenario
	10.7 Issues

	11. Earthquake
	11.1 General Background
	11.1.1 Earthquake Location
	11.1.2 Earthquake Geology
	Tectonic Plates
	Faults

	11.1.3 Earthquake-Related Hazards
	11.1.4 Earthquake Classifications
	Magnitude
	Intensity

	11.1.5 Ground Motion
	11.1.6 USGS Earthquake Mapping Programs
	ShakeMaps
	National Seismic Hazard Map

	11.1.7 Liquefaction and Soil Types
	11.1.8 Secondary Hazards

	11.2 Hazard Profile
	11.2.1 Past Events
	Hazard Declarations

	11.2.2 Location
	Faults
	East of Roseville
	West of Roseville
	Inactive Faults

	NEHRP Soils

	11.2.3 Frequency
	11.2.4 Severity
	Ground Shaking
	Liquefaction
	Ground Failure

	11.2.5 Warning Time

	11.3 Exposure
	11.4 Vulnerability
	11.4.1 Population
	Vulnerable Populations
	Impacts on Persons and Households

	11.4.2 Property
	Loss Potential
	Age of Structures

	11.4.3 Critical Facilities
	Level of Damage
	Time to Return to Functionality
	Highly Susceptible Facilities

	11.4.4 Environment

	11.5 Future Trends in Development
	11.6 Review of Existing Ordinances, Programs and Plans
	11.6.1 International Building Codes
	11.6.2 Improvement Standards
	11.6.3 Geotechnical Studies

	11.7 Scenario
	11.8 Issues

	12. Flood
	12.1 General Background
	12.1.1 FEMA Regulatory Flood Zones
	Common Flood Map Zones
	Mapping of Floodwall/Levee Flood Protection Zones

	12.1.2 Floodplains
	Ecosystems and Beneficial Functions
	Effects of Human Activities

	12.1.3 Secondary Hazards

	12.2 Hazard Profile
	12.2.1 Federal Flood Programs Participation
	National Flood Insurance Program
	History of Participation
	Flood Insurance Analysis

	The Community Rating System
	Repetitive Loss Area Analysis
	Overview
	Repetitive Loss in Roseville


	12.2.2 Flooding Types
	12.2.3 Past Events
	December 1955
	April 1958
	October 1962
	December 1964
	January 1969
	January 1970
	January 1973
	March 1983
	February 1986
	January 1995
	January 1997
	February 1998
	Hazard Declarations

	12.2.4 Location
	Primary Flood Sources
	Mapped Floodplains
	FEMA Mapping
	City of Roseville Mapping
	Areas of Reduced Flood Risk Protected by Levees/Floodwalls


	12.2.5 Frequency
	12.2.6 Severity
	12.2.7 Warning Time

	12.3 Exposure
	12.3.1 Population
	12.3.2 Property
	12.3.3 Critical Facilities
	12.3.4 Environment

	12.4 Vulnerability
	12.4.1 Population
	Impacts on Persons and Households
	Vulnerable Populations
	Public Health and Safety
	Domestic Animals

	12.4.2 Property
	12.4.3 Critical Facilities
	Estimated Damage
	Significant Facilities Affected

	12.4.4 Environment

	12.5 Future Trends in Development
	12.6 Review of Existing Ordinances, Programs, and Plans
	12.6.1 Structural Mitigation
	12.6.2 Non-Structural Mitigation
	12.6.3 Regulations
	2035 General Plan, Safety Element, Flood Protection Component
	Improvement Standards
	Flood Damage Prevention Ordinance (RMC Chapter 9.80)
	Zoning Ordinance (RMC Chapter 19.18)
	State of California Urban Level of Flood Protection Legislation

	12.6.4 Stormwater Management
	Regional Master Planning
	Sub-Regional Master Planning
	Project Drainage Design

	12.6.5 Outreach and Public Education
	12.6.6 Emergency Operations Plan

	12.7 Scenario
	12.8 Issues

	13. Severe Weather
	13.1 General Background
	13.1.1 Extreme Heat
	13.1.2 Fog
	13.1.3 Tornadoes
	13.1.4 Windstorms
	13.1.5 Heavy Rains, Thunderstorms
	13.1.6 Ice and Freezing Rain
	13.1.7 Secondary Hazards

	13.2 Hazard Profile
	13.2.1 Past Events
	Hazard Declarations

	13.2.2 Location
	13.2.3 Frequency
	13.2.4 Severity
	Extreme Heat
	Fog
	Tornadoes
	Windstorm
	Heavy Rains, Thunderstorms

	13.2.5 Warning Time

	13.3 Exposure and Vulnerability
	13.3.1 Population
	Vulnerable Populations

	13.3.2 Property
	13.3.3 Critical Facilities
	13.3.4 Environment

	13.4 Future Trends in Development
	13.5 Review of Existing Ordinances, Programs, and Policies
	13.6 Scenario
	13.7 Issues

	14. Wildfire
	14.1 General Background
	14.1.1 Contributing Factors
	14.1.2 State Codes and Policies for Mitigating the Fire Hazard
	14.1.3 Secondary Hazards

	14.2 Hazard Profile
	14.2.1 Local Conditions Related to Wildfire Hazard
	Vegetation
	Undeveloped Areas
	Firefighting and Fire Prevention
	Roseville Fire Protection Services
	Regional Services
	State of California
	Firewise Communities


	14.2.2 Past Events
	Hazard Declarations

	14.2.3 Location
	Grassland Fires
	Ravine Fires
	Open Space Fires

	14.2.4 Frequency
	14.2.5 Severity
	14.2.6 Warning Time

	14.3 Exposure and Vulnerability
	14.3.1 Population
	Vulnerable Populations

	14.3.2 Property
	14.3.3 Critical Facilities
	14.3.4 Environment

	14.4 Future Trends in Development
	14.5 Review of Existing Programs, Plans and Ordinances
	14.5.1 Fire Prevention Programs and Standards
	Roseville Fire Prevention
	Development Review Process
	California Building Code
	California Fire Code
	Weed Abatement Ordinance

	14.5.2 Adopted Service Levels for Response Time
	Specific Plans
	Capital Improvement Program
	Fire Service Construction Tax
	Dedications, Fees, and Exactions
	Water System Master Plan
	Interagency Agreements

	14.5.3 Annual Monitoring of Fire Department Service Levels
	Program Performance Measures
	National Fire Incident Reporting System

	14.5.4 Personnel Training
	14.5.5 Fire Investigation
	14.5.6 Comprehensive Emergency Medical Services
	14.5.7 Accreditation Recommendation

	14.6 Scenario
	14.7 Issues

	15. Human Health Hazards
	15.1 General Background
	15.1.1 Coronavirus Disease 2019 (COVID-19)
	15.1.2 Influenza
	H1N1
	H5N1/H7N9

	15.1.3 Smallpox
	15.1.4 Viral Hemorrhagic Fevers
	Ebola
	Hantavirus

	15.1.5 Plague
	15.1.6 Tick-Borne Disease
	Tularemia
	Lyme Disease
	Rocky Mountain Spotted Fever

	15.1.7 Mosquito-Borne Disease
	Malaria
	West Nile Virus
	Dengue Fever
	Zika Virus
	Chikungunya

	15.1.8 Anthrax
	15.1.9 Severe Acute Respiratory Syndrome
	15.1.10 Extreme Weather
	Severe Spring Storms
	Extreme Heat
	Severe Winter Weather

	15.1.11 Secondary Hazards

	15.2 Hazard Profile
	15.2.1 Past Events
	Communicable Diseases
	Extreme Weather

	15.2.2 Location
	15.2.3 Frequency
	Communicable Disease
	Extreme Weather

	15.2.4 Severity

	15.3 Exposure and Vulnerability
	15.3.1 Population
	15.3.2 Property
	15.3.3 Critical Facilities
	15.3.4 Environment
	15.3.5 Economy

	15.4 Future Trends in Development
	15.5 Review of Existing Ordinances, Programs and Plans
	15.5.1 Hospital Expansions to Care for Growing Populations
	15.5.2 Memorandums of Agreement
	15.5.3 Integrated Emergency Response

	15.6 Scenario
	15.7 Issues

	16. Human-Caused Hazards
	16.1 General Background
	16.1.1 Intentional Hazards
	Terrorism and Weapons of Mass Destruction
	Cyber Threats
	Cyber Attacks
	Cyberterrorism


	16.1.2 Technological Hazards
	Hazardous Materials Incidents
	Power Utility Losses
	Data and Telecommunications Disruptions
	Water and Wastewater Disruption
	Air and Transportation Accidents

	16.1.3 Civil Disorder
	16.1.4 Secondary Hazards

	16.2 Hazard Profile
	16.2.1 Past Events
	State of California
	Terrorism Events
	Technological Hazard Incidents

	Region
	Terrorism Events
	Technological Hazard Incidents
	Air and Transportation Accidents

	Local
	Air and Transportation Accidents
	Arson Events
	Terrorism Events
	Technological Hazard Incidents

	Transportation Routes
	Pipelines
	Business and Industrial Areas
	Agricultural
	Illegal Drug Operations
	Illegal Dumping Sites
	Radioactive Materials

	16.2.2 Frequency
	Terrorism
	Technological

	16.2.3 Severity
	16.2.4 Warning Time

	16.3 Exposure
	16.3.1 Population
	16.3.2 Property
	16.3.3 Critical Facilities
	16.3.4 Environment

	16.4 Vulnerability
	16.4.1 Population
	16.4.2 Property
	16.4.3 Critical Facilities
	16.4.4 Environment
	16.4.5 Economic impacts

	16.5 Future Trends in Development
	16.6 Review of Existing Ordinances, Programs, and Plans
	16.6.1 City of Roseville Emergency Response Plan
	16.6.2 City of Roseville Terrorism Contingency Plan
	16.6.3 City of Roseville Hazardous Materials Contingency Plan
	16.6.4 State of California Certified Unified Program Agency
	16.6.5 Roseville Police Department
	16.6.6 Roseville Public Safety Communications
	16.6.7 Roseville Fire Department
	Training
	Response Time and Mutual Aid
	Hazardous Materials Response
	Hazardous Materials Listing
	Development Review Process
	Intergovernmental Coordination
	Hazardous Waste Drop-off
	Interagency Cooperation for Emergency Response
	Hazardous Materials Truck Route
	Hazardous Materials Fee Program



	16.7 Scenario
	16.8 Issues

	17. Hazard Risk Ranking
	17.1 Probability of Occurrence
	17.2 Impact
	17.3 Risk Rating and Ranking

	PART 3— MITIGATION STRATEGY
	18. Guiding Principle, Goals, and Objectives
	18.1 Guiding Principle
	18.2 Goals
	18.3 Objectives

	19. Mitigation Best Practices
	19.1 Hazard-Specific Mitigation Best Practices
	19.2 Climate Change Best Management Practices
	19.2.1 General Approaches
	19.2.2 Adaptive Capacity
	19.2.3 Ecosystem-Based Adaptation


	20. Action Plan
	20.1 Status of Previous Actions
	20.1.1 Mitigation Actions
	20.1.2 Integration Actions

	20.2 Action Plan
	20.3 Action Plan Prioritization
	20.3.1 Benefit/Cost Review
	20.3.2 Implementation Priority
	20.3.3 Grant Pursuit Priority
	20.3.4 Prioritization Summary for Mitigation Actions
	20.3.5 Analysis of Mitigation Actions

	20.4 Classification of Actions

	21. Plan Adoption, Implementation and Maintenance
	21.1 Adoption
	21.2 Plan Implementation
	21.3 Plan Maintenance
	21.3.1 Incorporation into Other Planning Mechanisms
	21.3.2 Plan Monitoring and Evaluation
	21.3.3 Steering Committee
	21.3.4 Annual Progress Report
	21.3.5 Plan Update
	21.3.6 Continuing Public Involvement


	References
	A. Hazard Mitigation Survey Results
	B. Summary of Federal and State Agencies, Programs and Regulations
	Federal
	Americans with Disabilities Act
	Civil Rights Act of 1964
	Clean Water Act
	Community Development Block Grant Disaster Resilience Program
	Community Rating System
	Disaster Mitigation Act
	Emergency Relief for Federally Owned Roads Program
	Emergency Watershed Program
	Endangered Species Act
	Federal Energy Regulatory Commission Dam Safety Program
	National Dam Safety Act
	National Environmental Policy Act
	National Flood Insurance Program
	National Incident Management System
	Presidential Executive Order 11988, Floodplain Management
	Presidential Executive Order 11990, Protection of Wetlands
	U.S. Army Corps of Engineers Dam Safety Program
	U.S. Army Corps of Engineers Flood Hazard Management

	State
	AB 32: The California Global Warming Solutions Act
	AB 70: Flood Liability
	AB 162: Flood Planning
	AB 747: Required Information for General Plan Safety Elements
	AB 2140: General Plans—Safety Element
	AB 2800: Climate Change—Infrastructure Planning
	Alquist-Priolo Earthquake Fault Zoning Act
	California Department of Water Resources
	California Division of Safety of Dams
	California Environmental Quality Act
	California General Planning Law
	California Multi-Hazard Mitigation Plan
	California Residential Mitigation Program
	California State Building Code
	Disadvantaged and Low-income Communities Investments
	Division of the State Architect’s AB 300 List of Seismically At-Risk Schools
	Governor’s Executive Order S-13-08
	Senate Bill 92: Public Resources Portion of Biennial Budget Bill
	Senate Bill 97: Guidelines for Greenhouse Gas Emissions
	Senate Bill 99: Evacuation Route Planning
	Senate Bill 379: General Plans: Safety Element—Climate Adaptation
	Senate Bill 1000: General Plan Amendments—Safety and Environmental Justice Elements
	Senate Bill 1035: Fire, Flood, and Adaptation Safety Element Updates
	Standardized Emergency Management System


	C. Maps of Open Space in the Floodplain
	D. Status of Actions from Previous Plan
	E. City Adoption Resolution and FEMA Approval
	F. Steering Committee Materials

