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DEFINITIONS AND ACRONYMS 

100-Year FloodðThe term ñ100-year floodò can 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-FootðAn 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. 

AnthraxðA 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. 

AssetðAn 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 FloodðThe flood having a 1% chance of being 

equaled or exceeded in any given year, also known as the 

ñ100-yearò or ñ1% chanceò flood. 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. 

BasinðA basin is the area within which all surface waterð

whether from rainfall, snowmelt, springs, or other sourcesð

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 

ñwatershedsò and ñdrainage basins.ò 

Benefit/Cost AnalysisðA 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. 

BenefitðA 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. 

BRICðBuilding Resilient Infrastructure and Communities (a 

FEMA grant program) 

CALFIREðCalifornia Department of Forestry and Fire 

Protection 

Cal OESðCalifornia Office of Emergency Services 

Capability AssessmentðA capability assessment provides 

a description and analysis of a communityôs current capacity 

to address threats associated with hazards. The assessment 

includes two components: an inventory of an agencyôs 

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 communityôs 

actions to reduce losses are identified, reviewed, and 

analyzed, and the framework for implementation is identified. 

CBCðCalifornia Building Code 

CCRðCalifornia Code of Regulations 

CDBG-DRðCommunity Development Block Grant Disaster 

Recovery grants 

CEQAðCalifornia Environmental Quality Act 

Certified Unified Program AgencyðAn 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. 

CFRðCode of Federal Regulations 

CIPðCapital Improvements Plan 

Civil DisorderðCivil 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 DiseaseðFor 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). 
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Community Rating System (CRS)ðThe 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. 

CPTEDðCrime Prevention Through Environmental Design 

Critical FacilityðA critical facility is vital to the Cityôs ability 

to provide essential services and protect life and property. 

Loss of a critical facility would result in a severe economic or 

catastrophic impact. 

CRSðCommunity Rating System 

Dam FailureðAn uncontrolled release of impounded water 

due to structural deficiencies in dam. 

Debris FlowðDense 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 FloodingðThe depth of flooding is difference 

between regulatory flood elevation and the elevation of the 

lowest grade adjacent to a structure. 

DFIRMðDigital Flood Insurance Rate Map 

DHSðDepartment 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. 

DMAðDisaster Mitigation Act 

Drainage BasinðA 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 ñwatershedsò and ñbasins.ò 

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. 

DroughtðThe 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. 

DurationðFor 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. 

DWRðDepartment of Water Resources 

EarthquakeðAn 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. 

EarthquakeðThe 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 PlanðA 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 notification 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) 

EOPðEmergency Operations Plan 

EPAðU.S. Environmental Protection Agency 

EpidemicðThe 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. 

ESAðEndangered Species Act 

EUDðEnvironmental Utilities Department 

ExposureðExposure is defined as the number and dollar 

value of assets considered to be at risk during the 

occurrence of a specific hazard. 

ExtentðThe extent is the range of anticipated intensities of 

the identified hazards. Extent is most commonly expressed 

using various scientific scales. 

FEMAðFederal Emergency Management Agency 

Fire BehaviorðFire 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 FrequencyðFire 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. 

FIRMðFlood Insurance Rate Map 

Flash FloodðA flash flood occurs with little or no warning 

when water levels rise at an extremely fast rate 

Flood Insurance Rate Map (FIRM)ðFIRMs are the official 

maps on which the Federal Emergency Management 

Agency (FEMA) has delineated the Special Flood Hazard 

Area (SFHA). 

Flood Insurance StudyðA report published by the Federal 

Insurance and Mitigation Administration for a community in 

conjunction with the communityôs 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. 

FloodplainðAny 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 communityôs 

floodplain as the Special Flood Hazard Area (SFHA). 

Floodway FringeðFloodway 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. 

FloodwayðFloodways 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. 

FMAðFlood Mitigation Assistance (a FEMA grant program) 

FreeboardðFreeboard is the margin of safety added to the 

base flood elevation. 

FrequencyðFor 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 PlanðCalifornia 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 Rosevilleôs 

general plan serves these purposes. As the principal 

planning document that directs the Cityôs growth and land 

use, the general plan is an integral part of the Roseville 

hazard mitigation plan. A technical update to Rosevilleôs 

general plan was completed in January 2003. 

Geographic Information System (GIS)ðGIS is a computer 

software application that relates data regarding physical and 

other features on the earth to a database for mapping and 

analysis. 

GISðGeographic Information System 

GoalðA 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 ñSwine FluòðA 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 ñBird FluòðA subtype of the Influenza A virus 

that causes the flu commonly known as ñavian influenzaò or 

ñbird flu. 

HazardðA 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 IncidentðThis 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 MaterialðA 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 Cityôs 

working definition. 
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Hazards U.S. Hazard (Hazus) Loss Estimation 

ProgramðHazus 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 

quantitative manner to estimate damages and losses 

associated with natural hazards. Hazus is FEMAôs 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. 

HazusðHazards, United States-Multi Hazard 

High Hazard DamðDams where failure or improper 

operation will probably cause loss of human life. (FEMA 

2013) 

HMGPðHazard Mitigation Grant Program (a FEMA funding 

program) 

HydraulicsðHydraulics 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 DroughtðDeficiencies in surface and 

subsurface water supplies. 

HydrologyðHydrology is the analysis of waters of the earth. 

For example, a flood discharge estimate is developed by 

conducting a hydrologic study. 

IBCðInternational Building Code 

InfluenzaðA viral infection that attacks the respiratory 

system; commonly called flu. 

IntensityðFor the purposes of this Plan, intensity refers to 

the measure of the effects of a hazard. 

InventoryðThe 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. 

LandslideðThe 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. 

LiquefactionðA condition in which water-saturated sands, 

silts or gravelly soils are shaken so violently that the 

individual grains lose contact with one another and ñfloatò 

freely in the water, turning the ground into a pudding-like 

liquid. 

Local GovernmentðAny 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. 

MagnitudeðMagnitude 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. 

MCIðMulti-Casualty Incident 

Mitigation ActionsðMitigation actions are specific actions 

to achieve goals and objectives that minimize the effects 

from a disaster and reduce the loss of life and property. 

MitigationðA preventive action that can be taken in 

advance of an event that will reduce or eliminate the risk to 

life or property. 

NEHRPðNational Earthquake Hazards Reduction Program 

NFIPðNational Flood Insurance Program 

NIMSðNational Incident Management System 

NOAAðNational Oceanic and Atmospheric Administration 

Nolte Future FloodplainðThe 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. 

ObjectiveðFor 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. 

OSPOMPðOpen Space Preserve Overarching 

Management Plan 

PandemicðA worldwide epidemic. 

PCFCDðPlacer County Flood Control District 

PCWAðPlacer County Water Agency 

Peak Ground AccelerationðPeak 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. 

PGAðPeak Ground Acceleration 

PreparednessðPreparedness refers to actions that 

strengthen the capability of government, citizens, and 

communities to respond to disasters. 

Presidential Disaster DeclarationðThese 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 OccurrenceðA 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. 

RCONAðRoseville Coalition of Neighborhoods Association 

Regulatory FloodplainðThis 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 ñthe regulatory floodò in this Plan 

to differentiate it from the ñbase floodò used 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 PropertyðNFIP-insured properties that 

have experienced multiple qualifying flood losses. 

REUðRoseville Electric Utility 

Risk AssessmentðRisk 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 RankingðA 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. 

RiskðRisk 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. 

RiverineðOf or produced by a river. Riverine floodplains 

have readily identifiable channels. Floodway maps can only 

be prepared for riverine floodplains. 

RMCðRoseville Municipal Code 

Robert T. Stafford ActðThe 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. 

SARSðSevere acute respiratory syndrome 

SEMSðStandardized Emergency Management System 

Severe Acute Respiratory Syndrome (SARS)-ðAn 

infectious respiratory illness characterized by fever, dry 

cough, and breathing difficulties, often accompanied by 

headache and body aches; believed to be caused by a 

coronavirus. 

SFHAðSpecial Flood Hazard Area 

Significant Hazard DamðDams 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) 

SJWDðSan Juan Water District 

SmallpoxðAn 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 AreaðThe 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 communityôs flood problems 

StakeholderðBusiness 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. 
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Steering CommitteeðThe Steering Committee is the 

Roseville City Council-approved group that oversaw all 

phases of the hazard mitigation planôs development. The 

members of this committee included key city personnel, 

citizens, and other stakeholders from within the planning 

area. 

STEMIðST-elevation myocardial infarction 

Stream Bank ErosionðStream 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 ñbadò and 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 EarthquakeðThis 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 HazardsðHazards from accidents 

associated with human activities such as the manufacture, 

transportation, storage and use of hazardous materials. 

TerrorismðA 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. 

UBCðUniform Building Code 

ULOPðUrban Level of Flood Protection 

USBRðU.S. Bureau of Reclamation 

USGSðUnited States Geological Survey 

VectorðAn organism (such as an insect or rodent) that 

transmits pathogens that cause disease 

Vector-Borne IllnessðDiseases 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. 

VHFðViral Hemorrhagic Fevers 

Viral Hemorrhagic Fever (VHF)-ðA group of illnesses 

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. 

VulnerabilityðVulnerability describes how exposed or 

susceptible an asset is to damage. Vulnerability depends on 

an assetôs 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 StrategyðA water supply strategy is a 

comprehensive approach to ensure water reliability for 

Rosevilleôs 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 

WatershedðA 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)ðWMDs include 

chemical, biological, radiological, nuclear, and explosive 

weapons associated with terrorism. 

West Nile VirusðWest 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. 

WildfireðA fire that causes uncontrolled destruction of 

forests, brush, field crops, grasslands, and real and personal 

property in non-urban areas. 

Wildland-Urban Interface AreaðAn area susceptible to 

wildfires where wildland vegetation and urban or suburban 

development occur together. Examples include dispersed 

rural housing in forested areas. 

WMDðWeapon of Mass Destruction 

WNVðWest Nile Virus 

Zoning OrdinanceðThe 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 used the risk assessment to gauge the potential impacts of 

hazards identified as ñhazards of concernò for this plan. For this plan, risk assessment models for hazards of 

concern were based on current data and technologies. The assessment of each hazard of concern includes 

discussion of the following: 

¶ Hazard identification and profile 

¶ The exposure of population, property, and the environment to of hazards 

¶ The estimated cost of potential damage, where applicable 

Based on the risk assessment, natural hazards were ranked for the risk they pose to the overall planning area, as 

shown in Figure ES-1. 

 

Figure ES-1. Hazard Risk Rating 

Additional hazards, identified as ñhazards of interest,ò are identified and briefly described in this plan, but full 

risk assessments were not conducted for these hazards. Risk was not ranked for the identified 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 City for all Roseville residents, businesses, and visitors. 

Goals 

The Steering Committee established the following goals for the Plan update: 
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¶ G-1: Protect lives and reduce injury. 

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

¶ G-3: Protect the continuity of local government to ensure no significant disruption of services during or 

due to a disaster. 

¶ G-4: Maintain a safe community using emergency management principles through collaboration and 

outreach. 

¶ G-5: Minimize or reduce damage to property, including critical facilities. 

¶ G-6: Develop and implement mitigation strategies that optimize funding in an efficient and cost-effective 

way to maintain a fiscally sound city. 

¶ G-7: Monitor and support the natural environmentôs capacity to deal with the impacts of natural hazards, 

taking into account the potential impacts of global climate change. 

¶ 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 exercise 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 objectives. The selected objectives are listed in Table ES-1. 

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

Objective 
Number 

Objective Statement 

Goals for 
which it 
can be 
applied 

O-1 Consider the impacts of hazards on future land uses in the City of Roseville by coordinating with other planning 
mechanisms such as the General Plan and land-use code development. 

1, 2, 5, 7 

O-2 Protect and sustain reliable local emergency operations and communication facilities during and after disasters. 1, 3, 4 

O-3 Develop new or enhance existing early warning response systems and plans. 1, 3, 4, 5 

O-4 Seek to enhance emergency response capabilities through improvements to infrastructure and City programs. 1, 4, 5 

O-5 Enhance the understanding of all present and future hazards that impact the City of Roseville and the risk they 
pose. 

1, 3, 4, 5, 7 

O-6 Seek mitigation projects that provide the highest degree of hazard protection at the least cost. 1, 5, 6 

O-7 Seek to update information on natural, environmental, and human-caused hazards, vulnerabilities, and 
mitigation measures by coordinating planning efforts and creating partnerships with appropriate local, private, 
county, state, and federal agencies. 

1, 2, 3, 4, 5, 
7 

O-8 Seek to implement codes, standards, and policies that will protect life and property, including natural habitat, 
from the impacts of hazards within the City of Roseville. 

1, 2, 3, 5, 6 

O-9 Educate the whole community on preparedness for and mitigation of potential impacts of hazards on the City of 
Roseville. 

1, 2, 4 

O-10 Support efforts to retrofit, purchase, or relocate structures in high hazard areas, including those known to be 
repetitively damaged. 

3, 5, 6 

O-11 Increase the resilience of the Cityôs Lifelines. 1,2,3,4,5,6,
7,8 
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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 identification of (number) mitigation actions. Each action was given a 

priority rating for implementation and a separate priority rating for seeking grant funding. Table ES-2 summarizes 

the number of actions with each combination of implementation and grant funding priorities. Several of these 

actions are within the current capabilities of the City of Roseville, resulting in a high priority for implementation 

over the next five years. Table ES-3 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 Priority Medium Grant Funding Priority Grant Funding Not Needed 

High Implementation Priority 1 action 0 actions 31 actions 

Medium Implementation Priority 8 actions 8 actions 21 actions 

 

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

Action 
# 

Action Description Lead Agency 

D-3 Continue to implement the Environmental Utility Departmentôs recycled water program and seek all 
opportunities to expand its coverage, currently focusing on urban growth areas. The City pumps recycled 
water through a system of purple pipes completely separate from potable (drinking water) pipes. The City 
pumps the recycled water to customers such as streetscapes, golf courses and parks, where it irrigates 
turf and shrubs. Using recycled water for uses such as landscape irrigation reduces demand on the 
potable water system, creating a more reliable water supply for the entire City. Recycled water is not 
subject to the effects of drought. 

Environmental Utilities 
Department 

D-4 Promote active water conservation techniques and strategies to private property owners through 
Roseville-sponsored outreach projects such as printed media and the Cityôs website. 

Environmental Utilities 
Department 

DF-1 Create a dam failure element for the Cityôs emergency response plan that includes a phased warning 
protocol in response to the findings of the Folsom Dam Containment Dike Risk Assessment. 

Roseville Police and 
Fire 

EQ-2 Incorporate earthquake mitigation measures for private property into existing City-sponsored outreach 
programs such as printed media and the Cityôs website. 

Development 
Services Department 

F-1 The City shall designate all areas identified as the 100-year floodplain. The boundaries of the 100-year 
floodplain shall be as specified in the floodplain designations section of this component of the Cityôs 
General Plan. Floodplain areas shall be preserved as specified in the open space and conservation 
element. Such preservation may include required dedication to the City. If needed, modify the Cityôs 
ordinances to include floodplain use regulations consistent with the goals, policies, and implementation 
measures of the safety, land use, open space and conservation, and parks and recreation elements of 
the Cityôs General Plan. 

Development 
Services Department 

F-2 Refer any development proposal that has a direct or indirect impact on flood protection to Public Works 
for comment. In addition, forward such proposals to other agencies as applicable, including the U.S. Army 
Corps of Engineers, California Central Valley Flood Protection Board, FEMA, California Department of 
Fish and Wildlife, Placer County Resource Conservation District, and Placer County Flood Control 
District. Consider the comments of the agencies during the development review process. 

Development 
Services Department 

F-3 Continue City participation in the National Flood Insurance Program and the Community Rating System 
(CRS). Seek CRS classification improvements within capabilities of City programs, including adoption 
and administration of FEMA-approved ordinances and flood insurance rate maps (FIRM). 

Public Works 
Department  

F-4 Maintain Rosevilleôs compliance and good standing under the National Flood Insurance program. Public Works 
Department  



  Executive Summary 

 xxv 

Action 
# 

Action Description Lead Agency 

F-5 Continue the Cityôs outreach program to flood-prone property owners and the citizens of Roseville, to help 
make them aware of the flood threat and how best to deal with them. This includes a full-page message 
in the Cityôs Summer Recreation Guide which is mailed to all Roseville households. Additionally, 
messages are shared through the Cityôs utility mailer inserts, email newsletter, website, video, social 
media channels, and news media throughout the year. 

Public Works 
Department  

F-6 Continue to pursue a regional approach to flood issues by remaining actively involved in the Placer 
County Flood Control District. This involvement includes cooperation in the development of a 
comprehensive regional database. Continue to participate in regional flooding studies, including the 
Auburn Creek/Coon Creek/Pleasant Grove Creek flood mitigation plan (i.e., Natomas Cross Canal 
Watershed Plan) and the Dry Creek Watershed Flood Control Plan. 

Public Works 
Department  

F-7 Continue City coordination with other agencies on issues of flood control. Coordination between the City 
and adjacent jurisdictions occurs through several mechanisms, including distribution of development 
proposals for review and comment. Continue City cooperation with federal, state, and local agencies, 
including the U.S. Army Corps of Engineers, California Central Valley Flood Protection Board, FEMA, 
California Department of Fish and Wildlife, Placer County Resource Conservation District, and the Placer 
County Flood Control District. 

Public Works 
Department  

F-9 Ensure that future specific plans and specific plan amendments are consistent with the goals and policies 
of the General Plan. The specific plans shall include the designation and preservation of floodplain areas 
and adjacent habitat. Provisions shall be incorporated to ensure that public infrastructure, utilities, and 
emergency services remain functional during flood conditions. Such infrastructure and facilities include 
water, sewer and gas mains, telephone and electric lines, streets and bridges, hospitals, and fire and 
police stations. Financing mechanisms shall be explored to fund necessary flood protection 
improvements and maintenance. Development agreements may be used to secure implementation and 
funding provisions. 

Development 
Services Department  

F-21 Continue the Tree Mitigation Fund program administered by the Parks Division in conjunction with non-
profit organizations. The planting of oak trees in the open spaces adjacent to riparian zones increases 
infiltration and slows storm water surges. 

Parks, Recreation & 
Libraries Department: 
Parks Division  

F-22 Manage beaver dam sites for flood control protection and habitat restoration after dam removal. One 
primary issue is impacts on the floodwater capacity of creeks. Part of the desired comprehensive 
approach to beaver management includes establishment of quantitative and qualitative ñcarrying 
capacity,ò including acre-feet of flood capacity lost. Implement a standard monitoring and reporting 
process to track beaver dam locations, population, and impacts. Gain regulatory approval for beaver 
management techniques such as biological control and habitat manipulation using the most benign 
options first. 

Parks, Recreation & 
Libraries Department: 
Parks Division  

HC-3 Seek to establish appropriate staffing levels of public safety personnel to address vulnerabilities identified 
through an incremental targeted study that provides immediate needs as well as anticipated needs in 1 
year, 5 years, and 10 years. 

City Council  

HC-6 Support first responding agencies during emergencies by adhering to state and local laws for the 
inventory, storage, and maintenance of the utilityôs hazardous materials. 

Roseville Electric 
Utility 

HC-7 Maintain compliance with federal, state, and local laws and regulations for the operation and generation 
of the Rosevilleôs power plants and the utilityôs engineering & operational activities. 

Roseville Electric 
Utility  

HC-9 Protect the Cityôs data, technology infrastructure and staff against malicious cyber-attacks and Cyber 
terrorism. 

Information 
Technology 
Department  

HH-2 Support the public education efforts of the Placer County Health Department and the Placer Mosquito & 
Vector Control District. This includes sharing important health and safety information through the Cityôs 
communication channels, including but not limited to email newsletters, social media channels, video 
updates, website, collateral materials, and news media. 

Public Affairs & 
Communications 
Department  

HH-3 Collaborate with the Placer County Mosquito Abatement District to review resource protection policies 
that conflict with human health protection in the City of Roseville and work to resolve these policy issues. 

City Managerôs Office  
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Action 
# 

Action Description Lead Agency 

MH-2 Continue to maintain the hazard mitigation page on City website. Public Affairs & 
Communications 
Department  

MH-7 Strive to maintain high availability of essential communication services Information 
Technology 
Department 

MH-8 Secure the Cityôs physical locations that contain technology infrastructure Information 
Technology 
Department  

MH-9 Work towards implementing the Multi-Hazard Mitigation Plan and associated action items. Coordination among 
all city departments 

MH-10 Enhance the efficiency of the Cityôs emergency operations and public communication by creating a 
dedicated space for Public Information Officers within an existing City building. 

Public Affairs & 
Communications 
Department 

MH-11 Continued purchase of critical equipment, impacted by supply chain availability and/or regulatory 
requirements. These items are critical to the success (build out, maintenance) of Power Generation and 
Electric Operational Assets. 

Roseville Electric 
Utility 

SW-1 Continue the Shade Tree Program, an energy conservation rebate program provided by Roseville Electric Roseville Electric 
Utility  

SW-2 Continue ongoing line clearing and weed abatement of electrical utility facilities in order to reduce public 
exposure to vegetation hazards and maintain higher reliability during severe weather conditions. 

Roseville Electric 
Utility  

SW-5 Continue to operate the Roseville Energy Park to support the Cityôs electrical requirements and maintain 
service continuity during severe weather events. 

Roseville Electric 
Utility  

SW-6 Continue to maintain and operate Roseville Power Plant #2 to support the Cityôs electrical requirements 
and maintain service continuity during severe weather events. 

Roseville Electric 
Utility  

WF-1 Continue ñGoat Grazingò program for removal of grassland in areas of Roseville potentially vulnerable to 
wildfire. Implement goat grazing in City open space and preserve areas for fire and invasive plant species 
management and native plant restoration. 

Parks, Recreation & 
Libraries Department: 
Parks Division  

IMPLEMENTATION AND MAINTENANCE 

Full implementation of the recommendations of this Plan will require time and resources. This Plan 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 are requirements under state or federal mandates, and the true measure of the Planôs success 

will be its ability to adapt to the ever-changing climate of hazard mitigation. 

Roseville has a long-standing tradition of progressive, proactive response to issues that may impact its citizens. 

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

for adopting the recommendations of this Plan and committing City resources toward its implementation. The 

Cityôs track record in the mitigation of hazards impacting its citizens is exemplary. The framework established by 

this Plan will help maintain this tradition in that it identifies a strategy to maximize the potential for 

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

benefits of a project exceed its costs. Most important, the City developed this Plan with extensive public input, 

which sets the stage for acceptance of the actions recommended for implementation in this Plan. 
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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 long- and short-term actions implemented before, 

during and after disasters. Hazard 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 before they occur. 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 DMAôs requirements are included in Title 44 of the Code of 

Federal Regulations (44 CFR). 

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 planning. The planning network called for by the DMA helps local governments to articulate accurate 

needs for mitigation, resulting in faster allocation of funding and more cost-effective risk-reduction projects. 

The DMA also promotes sustainability in hazard mitigation. 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 Rosevilleôs Response to the DMA 

Roseville has a long-standing reputation 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 DMA, Roseville adopted its first hazard mitigation plan in 

2005. That plan became a model nationally and has been touted by the Federal Emergency Management Agency 

(FEMA) as a ñmitigation success story.ò 

Local hazard mitigation plans must be regularly updated to comply with the DMA. The City responded to this 

requirement with plan updates in 2011 and 2016 and now this 2023 Multi -Hazard Mitigation Plan. This update 

identifies resources, information, and strategies for reducing risk from natural hazards. Elements and strategies in 

the Plan were selected because they meet a program requirement and because they best meet the needs City 

residents. The Plan will help guide and coordinate mitigation activities throughout the planning area. It was 

developed to meet the following needs: 
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¶ 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 the planning requirements of FEMAôs Community Rating System (CRS), allowing the City of 

Roseville to maintain its CRS Class 1 rating. 

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

¶ Coordinate existing plans and programs so that high-priority actions and projects to mitigate possible 

disaster impacts are funded and implemented. 

1.2 WHO WILL BENEFIT FROM THIS PLAN? 

All residents and businesses of the City of Roseville are the ultimate beneficiaries of this hazard mitigation plan 

update. The Plan reduces risk for those who live in, work in, and visit the City. It provides a viable planning 

framework for all foreseeable natural hazards. Participation in development of the Plan by key stakeholders 

helped ensure that outcomes will be mutually beneficial. The Planôs 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: 

¶ Part 1ðPlanning Process and Community Profile 

¶ Part 2ðRisk Assessment 

¶ Part 3ðMitigation Strategy. 

Each part includes elements required under federal guidelines. DMA compliance requirements are cited at the 

beginning of subsections as appropriate to illustrate compliance. Appendices 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 UPDATEðWHAT 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 significant exposure to numerous natural hazards that have caused millions of 

dollars in past damage. 

¶ Limited local resources make it difficult to be pre-emptive in risk reduction actions. Being able to 

leverage federal financial assistance is paramount to successful hazard mitigation in the area. 

¶ 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 securing technical assistance to complete a planning process that complied with all 

requirements. 

2.1.2 2011 Update 

Due to the success of the 2005 effort, no major changes were made to the Planôs approach 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 2011 Plan format changed to address required elements for plan updates. A major 

addition to the 2011 Plan, per recommendations from FEMA Region 9, was the inclusion of dam failure as a 

hazard of concern. The 2011 Plan update followed a phased approach to planning per FEMAôs July 2008 Local 

Hazard Mitigation Planning Guidance. 

2.1.3 2016 Update 

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

¶ Climate Change ImpactsðThe 2016 Plan update dedicated a comprehensive chapter to the issue of 

climate change and its effects on state-identified climate-related hazards. 

¶ Separation of Natural from Non-Natural HazardsðDescriptions and assessments of non-natural 

hazards were presented after the natural hazards to better distinguish the two kinds of hazards. 

¶ Additional Demographic InformationðAdditional demographic data were includedðbeyond age and 

disability/access and function needðaddressing Rosevilleôs industry, business and institutional footprint. 

Employment trends and occupations were included. 
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¶ Disabilities, Access and Functional Need Language RevisionðThe entire Plan was updated to reflect 

appropriate references when discussing individuals with disabilities and others with access and functional 

needs. This includes person-first language and references to individuals instead of the more general term 

of populations. 

¶ Guiding PrincipleðA 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 FEMAôs CRS program. 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 the initial plan met the Class 1 requirements. In December 2005, the City 

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

writing of this Plan, the City of Roseville remains one of only two CRS Class 1 communities in the nation. 

On March 13, 2023, as parts of the state were reacting to massive flooding from atmospheric storms, CBS 

Sacramento broadcast a report about the success of flood mitigation projects in the City of Roseville (see Figure 

2-1). 

2.3 WHY UPDATE? 

2.3.1 Federal Eligibility 

Under 44 CFR, hazard mitigation plans must present a schedule for monitoring, evaluating, and updating the Plan. 

This provides an opportunity to reevaluate recommendations, 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 funding for which 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 the Plan (44 CFR Section 201.6(d)(3)). The Plan must describe changes in 

development in hazard-prone areas that increased or decreased vulnerability since the last plan was approved. If 

no changes in development impacted the jurisdictionôs overall vulnerability, then plan updates may validate the 

information in the previously approved plan. The intent of this requirement is to ensure that the mitigation 

strategy continues to address the risk and vulnerability of existing and potential development and takes into 

consideration possible future conditions that could impact vulnerability. 
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Figure 2-1. Flood Mitigation News Report 

Rosevilleôs population as of January 1, 2023, was 152,928, an increase of 62 percent since 2003. This hazard 

mitigation plan update assumes that some new development over the intervening period occurred 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 governs land-use decisions and policy-making, 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 would have accounted 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 PLANðWHAT IS DIFFERENT? 

Table 2-1 indicates the major changes between the 2011 and 2016 plans as they relate to 44 CFR planning 

requirements. 

Table 2-1. Plan Changes Crosswalk 

44 CFR Requirement 2016 Plan Updated 2023 Plan 

§201.6(b): In order to develop a more 
comprehensive approach to reducing the 
effects of natural disasters, the planning 
process shall include: 

¶ An opportunity for the public to 
comment on the Plan during the drafting 
stage and prior to Plan approval; 

¶ An opportunity for neighboring 
communities, local and regional 
agencies involved in hazard mitigation 
activities, and agencies that have the 
authority to regulate development, as 
well as businesses, academia and other 
private and non-profit interests to be 
involved in the planning process; and 

¶ Review and incorporation, if 
appropriate, of existing plans, studies, 
reports, and technical information. 

The plan development process deployed under 
this update was similar to the 2011 Plan; 
however, additional public outreach initiatives 
were conducted through new social media 
platforms. Chapters 1, 2, and 3 describe the 
planning process for the 2016 updated Plan. 

The plan development process was 
essentially the same as for previous 
plan updates, with a greater use of 
social media and internet platforms in 
the public involvement strategy. 
Chapter 3 describes the approach. 

§201.6(c)(2): The Plan shall include a risk 
assessment that provides the factual basis 
for activities proposed in the strategy to 
reduce losses from identified hazards. 
Local risk assessments must provide 
sufficient information to enable the 
jurisdiction to identify and prioritize 
appropriate mitigation actions to reduce 
losses from identified hazards. 

The 2016 Plan presents a risk assessment of the 
same hazards as the 2011 Planðin Chapters 6 
through 16. Each hazard was updated with new 
occurrence information from 2011 through 2015 
where applicable, and a new comprehensive risk 
assessment was conducted using updated 
building stock, demographics, and land use 
information.  

The landslide hazard was dropped 
from the risk assessment for this 
update. All other hazards were carried 
forward. 
The risk assessment, presented in 
Chapters 8 through 16, made use of 
the most current data, and results are 
presented in graphs rather than 
tables.  

§201.6(c)(2)(i): [The risk assessment shall 
include a] description of the é location 
and extent of all natural hazards that can 
affect the jurisdiction. The Plan shall 
include information on previous 
occurrences of hazard events and on the 
probability of future hazard events. 

The 2016 Plan presents a risk assessment of the 
same hazards as the 2011 Planðfrom 
Chapters 6 through 16. 
Each hazard was updated with new occurrence 
information from 2011 through 2015 where 
applicable, and a new comprehensive risk 
assessment was conducted using updated 
building stock, demographics, and land use 
information. Climate change impacts were omitted 
from the individual hazards of concern, as the 
new climate change chapter provides a more 
detailed and comprehensive overview of climate 
change impacts for identified hazards. 

Much of the description of hazard 
location and extent was carried 
forward from the previous update. The 
lists of past events and prediction of 
future frequency were updated to 
account for the hazard history since 
the last plan update. 
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44 CFR Requirement 2016 Plan Updated 2023 Plan 

§201.6(c)(2)(ii): [The risk assessment shall 
include a] description of the jurisdictionõs 
vulnerability to the hazards described in 
paragraph (c)(2)(i). This description shall 
include an overall summary of each hazard 
and its impact on the community 

Vulnerability was again assessed for all hazards 
of concern using the Hazus computer model for 
dam failure, earthquake, and flood hazards. Level 
2 analysis was again conducted for these 
hazards. 
Site-specific data on City-identified critical 
facilities was entered into the Hazus model. 
Hazus outputs were generated for other hazards 
by applying an estimated damage function to an 
asset inventory extracted from Hazus. All assets 
were updated using current available data. 

The approach to evaluating 
vulnerability was unchanged from the 
previous update, but new analyses 
were run with the most current data. 
An assessment social vulnerability, 
based on household income, was 
added to the vulnerability evaluation. 

§201.6(c)(2)(ii): [The risk assessment] must 
also address National Flood Insurance 
Program insured structures that have been 
repetitively damaged floods 

The Plan includes a comprehensive analysis of 
repetitive loss areas that includes an inventory of 
the number and types of structures in the 
repetitive loss area. 
Repetitive loss areas are delineated, causes of 
repetitive flooding are cited, and these areas are 
reflected on maps. 

The repetitive loss area analysis was 
updated based on the most current 
data from FEMA. 

§201.6(c)(2)(ii)(A): The plan should 
describe vulnerability in terms of the types 
and numbers of existing and future 
buildings, infrastructure, and critical 
facilities located in the identified hazard 
area. 

Building inventory was updated and the Steering 
Committee revised the critical facilities definition 
to reflect 2016 priorities. Each hazard chapter 
again provides a discussion on future 
development trends. 

Inventories of building stock and 
critical facilities were updated to 
account for development changes 
since the previous plan. 

§201.6(c)(2)(ii)(B): [The plan should 
describe vulnerability in terms of an] 
estimate of the potential dollar losses to 
vulnerable structures identified in 
paragraph (c)(2)(i)(A) and a description of 
the methodology used to prepare the 
estimate. 

Loss estimates were recalculated using new data 
and the new asset inventory. 

Loss estimates were recalculated 
using new data and the new asset 
inventory. 

§201.6(c)(2)(ii)(C): [The plan should 
describe vulnerability in terms of] 
providing a general description of land 
uses and development trends within the 
community so that mitigation options can 
be considered in future land use decisions. 

The Plan contains a discussion on development 
trends from the previous planning period, through 
future trends anticipated in the next five years as 
they pertain to each hazard.  

The most current information on land 
use and development was 
incorporated into the risk assessment. 

§201.6(c)(3): The plan shall include a 
mitigation strategy that provides the 
jurisdictionõs blueprint for reducing the 
potential losses identified in the risk 
assessment, based on existing authorities, 
policies, programs and resources, and its 
ability to expand on and improve these 
existing tools. 

The Steering Committee reviewed the 2011 
guiding principle, goals, objectives, and actions 
and made minor adjustments to reflect 2016 
priorities. 
The City of Roseville updated its capability 
assessment to reflect regulatory revisions and 
new initiatives. 

The same process used to update the 
mitigation strategy in 2016 was 
applied to create a new strategy for 
the current update. The City updated 
its capability assessment to reflect 
regulatory revisions and new 
initiatives. 

§201.6(c)(3)(i): [The hazard mitigation 
strategy shall include a] description of 
mitigation goals to reduce or avoid long-
term vulnerabilities to the identified 
hazards. 

The Steering Committee reviewed the 2011 
guiding principle, goals, objectives, and actions 
and made minor adjustments to reflect 2016 
priorities. 

Guiding principle, goals and 
objectives from the previous update 
were carried forward with a few minor 
wording revisions. One new goal was 
added, to highlight a priority for equity 
consideration in hazard mitigation. 
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44 CFR Requirement 2016 Plan Updated 2023 Plan 

§201.6(c)(3)(ii): [The mitigation strategy 
shall include a] section that identifies and 
analyzes a comprehensive range of 
specific mitigation actions and projects 
being considered to reduce the effects of 
each hazard, with particular emphasis on 
new and existing buildings and 
infrastructure. 

The hazard mitigation catalog developed in 2011 
was enhanced with results of the 2016 planning 
effort focusing on updated program capabilities 
and the dam failure and cyber threat hazards.  

The catalog of potential mitigation 
actions was revised to show separate 
focus on actions that reduce risk for 
new development and those that 
reduce risk for existing development. 
A new list of actions was provided that 
would enhance the Cityôs adaptive 
capacity to respond to climate 
change. 

§201.6(c)(3)(ii): [The mitigation strategy] 
must also address the jurisdictionõs 
participation in the National Flood 
Insurance Program, and continued 
compliance with the programõs 
requirements, as appropriate. 

The City of Roseville has identified an action 
stating its commitment to maintain compliance 
and good standing under the National Flood 
Insurance Program. Additionally, the City 
identified multiple actions to maintain its Class 1 
standing under the CRS program. 

The approach to NFIP participation 
and compliance is the same as in the 
previous update. A new analysis of 
flood insurance in use in the City was 
included. 

§201.6(c)(3)(iii): [The mitigation strategy 
shall describe] how the actions identified 
in Section (c)(3)(ii) will be prioritized, 
implemented, and administered by the 
local jurisdiction. Prioritization shall 
include a special emphasis on the extent to 
which benefits are maximized according to 
a cost benefit review of the proposed 
projects and their associated costs. 

The updated Plan uses the same qualitative 
approach to prioritization as used for the 2011 
Plan. 

In addition to the prioritization for 
project implementation that was 
included in previous plans, a second 
prioritization was performed, 
establishing each mitigation actionôs 
priority for grant funding.  

§201.6(c)(4)(i): [The plan maintenance 
process shall include a] section describing 
the method and schedule of monitoring, 
evaluating, and updating the mitigation 
plan within a five-year cycle. 

Chapter 19 retains the plan maintenance strategy 
developed in 2011. 

This plan retains the plan 
maintenance strategy developed for 
previous updates. 

§201.6(c)(4)(ii): [The plan shall include a] 
process by which local governments 
incorporate the requirements of the 
mitigation plan into other planning 
mechanisms such as comprehensive or 
capital improvement plans, when 
appropriate. 

Recommendations are provided for incorporating 
the Plan into other planning mechanisms. This 
update additionally discusses current and future 
integration opportunities. 

This plan retains the plan integration 
strategy developed for previous 
updates. 

§201.6(c)(4)(iii): [The plan maintenance 
process shall include a] discussion on how 
the community will continue public 
participation in the plan maintenance 
process. 

A comprehensive strategy is provided for 
continuing public involvement with additional 
information regarding social media. 

The comprehensive strategy for 
continuing public involvement is 
carried over from the previous plan. 

§201.6(c)(5): [The local hazard mitigation 
plan shall include] documentation that the 
plan has been formally adopted by the 
governing body of the jurisdiction 
requesting approval of the plan (e.g., City 
Council, County Commission, Tribal 
Council). 

The implementation chapter for this update 
contains the resolution of adoption. 

The FEMA plan approval letter and 
Cityôs adoption resolution are included 
in an appendix. 
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3. PLAN UPDATE APPROACH 

3.1 FORMATION OF THE PLANNING TEAM 

The City hired Tetra Tech, Inc. as a consultant to assist with the 2023 Plan update. 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 up of the following members was formed to lead the planning effort: 

¶ Joe Anderson (City of Roseville)ðAssociate Engineer/Floodplain Management, Project Lead 

¶ Brian Walker (City of Roseville)ðFloodplain Manager 

¶ Jeff Beigh (City of Roseville)ðPolice Lieutenant, Emergency Manager 

¶ Helen Dyda (City of Roseville) ï Public Works Public Information Officer 

¶ Jason Rizzi (City of Roseville)ðAssistant Fire Chief, Emergency Manager 

¶ Rob Flaner (Tetra Tech)ðProject Manager 

¶ Bart Spencer (Tetra Tech)ðLead Planner 

¶ Carol Baumann (Tetra Tech)ðHazus/GIS lead 

¶ Megan Brotherton (Tetra Tech)ðPlanner 

¶ Jake Poland (Tetra Tech)ðPlanner 

¶ Dan Portman (Tetra Tech)ðEditor 

3.2 DEFINING THE PLANNING AREA 

The planning area consists of the entire area within the Roseville city limits. Relevant planning area 

characteristics are described in Chapter 4. The risk assessment for this hazard mitigation plan is performed 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 Roseville staff, residents, and other stakeholders from within the planning area. The planning team 

assembled a list of candidates representing interests within the planning area that could have recommendations for 

the plan or be impacted by its recommendations. The team confirmed a committee of 12 members as listed in 

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

Name Title Jurisdiction/Agency 

George Bootha Floodplain Manager Sacramento County/ City of Roseville Resident 

Joe Andersonb Associate Engineer City of Roseville, Public Works 

Michael Algots Manager ï Hazardous Materials Union Pacific Railroad 

Erik Angle Emergency Preparedness Program Coordinator Sutter Roseville Medical Center 

Dave Atkinson Assistant Director Placer County Office of Emergency Services 

Jeff Beigh Emergency Manager/Police Lieutenant City of Roseville, Police Department 

Ryan DeVore Assistant City Manager City of Roseville, City Managerôs Office 

Helen Dyda Public Information Officer City of Roseville, Public Works, Development Services and 
Economic Development Departments 

Gina McColl Economic Development Analyst/Associate Planner City of Roseville, Economic Development 

Kevin McGoldrick Support Services Administrator Kaiser Permanente 

Steve Parker Vice President Roseville Coalition of Neighborhood Associations (RCONA) 

Kinnie Shallow Associate Planner City of Roseville, Development Services Planning Division 

a. Steering Committee Chair 
b. Steering Committee Vice Chair 

 

Leadership roles and ground rules were reconfirmed during the Steering Committeeôs initial meeting for the plan 

update on October 10, 2022. The Steering Committee agreed to meet on the second Monday of every month as 

needed throughout the course of the 2023 Planôs 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 met six times from October 2022 through May 2023. Meeting agendas, minutes and 

attendance logs are on the Cityôs hazard mitigation website (www.roseville.ca.us/HazardPlan). All Steering 

Committee meetings were open to the public, and agendas and meeting minutes were posted to the internet. The 

Steering Committees ground rules and meeting materials are provided in Appendix 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 

ensure consistency with other ongoing efforts. 44 CFR requires that opportunities for involvement in the planning 

process be provided to neighboring 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 following sections list the agencies and/or organization that were invited to participate during the planning 

process. Table 3-2 describes how each participated. 

Table 3-2. Summary of Stakeholder Participation 

Agency Steering Committee Participation 

Sutter Roseville Medical Center Served on Steering Committee, attended meetings, completed hazards of concern exercise and 
goals and objective exercise, and reviewed draft plan 

Union Pacific Railroad Served on Steering Committee, attended meetings, completed hazards of concern exercise and 
goals and objective exercise, and reviewed draft plan 

Kaiser Permanente Served on Steering Committee, attended meetings, completed hazards of concern exercise and 
goals and objective exercise, and reviewed draft plan 

http://www.roseville.ca.us/HazardPlan
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Agency Steering Committee Participation 

Placer County Office of 
Emergency Management 

Served on Steering Committee, attended meetings, completed hazards of concern exercise and 
goals and objective exercise, and reviewed draft plan 

Roseville Coalition of 
Neighborhood Associations 

Served on Steering Committee, attended meetings, completed hazards of concern exercise and 
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 

¶ Cal OES 

¶ California Department of Water Resources 

¶ Placer County Flood Control District 

¶ Sacramento County Department of Water 

Resources 

¶ Placer Mosquito & Vector Control District 

¶ City of Rocklin 

¶ City of Citrus Heights 

¶ U.S. Bureau of Reclamations 

¶ Placer County Air Pollution Control 

District 

3.4.2 Academia 

Several school districts were invited to participate in the planning process and invited to complete a public survey 

and review the draft plan. 

¶ Placer County Office of Education 

¶ Roseville City School District 

¶ Eureka School District 

¶ Dry Creek School District 

¶ Center School District 

¶ Roseville Joint Union High School District 

3.4.3 Community 

The following sampling of organizations received announcements regarding the hazard mitigation plan efforts and 

how to be involved through the City newsletter. Many of the organizations listed assist socially vulnerable 

populations including those with developmental disabilities; low-to-moderate income households; at-risk families 

and seniors; those who have suffered through domestic violence, sexual assault, and human trafficking; 

homelessness; and those suffering from mental illness. 

Roseville Coalition of Neighborhood Associations (RCONA) plays a significate role by interacting with various 

community groups and organizations, some of which include socially vulnerable populations. A RCONA 

representative served on the Steering Committee and was tasked with communicating relevant hazard mitigation 

planning efforts to its constituents. 

RCONAôs mission is to improve the social, physical, and economic 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 numerous at-risk and socially 

vulnerable populations across Rosevilleôs 43 neighborhoods. Outreach efforts and contacts include social media, 

newsletters, and in-person, among others. All were invited to review the draft plan. 
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Some of these communities are listed below: 

¶ Latino Leadership Council 

¶ Alta Regional Center 

¶ Sutter Health 

¶ Kaiser Permanente 

¶ Dignity Health 

¶ Dry Creek School District 

¶ Roseville City School District 

¶ Placer Resources Conservation District 

¶ Sun City Roseville (senior living center) 

¶ Eskaton (senior living) 

¶ Eureka School District 

¶ Placer County Office of Education 

¶ Project Go (Veterans Affairs Supportive Housing) 

¶ Stand Up Placer (senior empowerment) 

¶ Kids First 

¶ Lighthouse Counseling & Family Resources Center 

¶ Sacramento Steps Forward 

¶ Cal Voices 

¶ Turning Point Community Programs 

¶ Breath Sacramento 

All of  these agencies received meeting announcements, meeting agendas, and meeting minutes by e-mail 

throughout the plan development process. This approach proved to be beneficial when these agencies supported 

the effort by attending meetings or providing feedback on issues. All of these agencies were also informed about 

the plan update web page for up-to-date information and opportunities to provide feedback by email, during 

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

Pre-Adoption ReviewðAll the agencies listed above were provided means to review and comment on the 

mitigation action plan for the 2023 Plan. The predominant means for this review was through the project web 

page. Each agency was sent an e-mail informing them that draft portions of the update were available for review. 

3.5 REVIEW OF EXISTING PROGRAMS 

Hazard mitigation planning must include review and incorporation of existing plans, studies, reports and technical 

information (44 CFR Section 201.6.b(3)). Section 6.2 of this Plan provides a review of laws and ordinances the 

planning area that can affect hazard mitigation actions. Section 6.3 presents an assessment of the Cityôs 

regulatory, technical and financial capabilities to implement hazard mitigation actions. Information from the 

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

¶ State Hazard Mitigation PlanðThe State Hazard Mitigation Plan was reviewed for recent updates on 

state-wide hazard events and hazard information. 

¶ Placer County Hazard Mitigation PlanðThe 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. 

¶ General Plan and Specific PlansðGeneral Plan demographics and land use were cross-referenced 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 wildfire, landslide, and flood. The 

General Plan and Specific Plans were included as part of the capability inventory for the Cityôs capability 

assessment. 

¶ Urban Water Management PlanðInformation in the Cityôs Urban Water Management Plan provided 

the main resource on historical and current conditions for the drought assessment. That plan was also 

included as part of the capability inventory for the Cityôs capability assessment. 
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¶ Open Space Preserve Overarching Management PlanðThis document was reviewed for open space 

policies related to the Cityôs floodplain management program and the flood chapter of this Plan. 

¶ Emergency Operations PlanðThe Emergency Operations Plan (EOP) was reviewed for information 

related to response to the assessed natural hazards. 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 Cityôs capability assessment. 

¶ Additional Resources and Technical InformationðA complete 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 view about the planning 

areaôs 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 (44 CFR, Section 201.6(b)(1)). The CRS expands on 

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

3.6.1 Strategy 

The Steering Committee drafted a comprehensive public involvement strategy for this update using multiple 

media sources. This strategy was built upon the Steering Committeeôs perception of what was effective during 

development of the update, in addition to the use of social media as a major message distribution vehicle. The 

planning team identified stakeholders to target through the multi-disciplinary public involvement strategy. The 

strategy for involving the public in the development of the Plan emphasized the following elements: 

¶ Include members of the public on the Steering Committee. 

¶ Use a survey to reassess the publicôs perception of risk and support of hazard mitigation and to get 

direction on alternatives. 

¶ Hold public meetings to describe the plan update process and progress and to collect input from a wide 

range of the public. 

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

¶ Attempt to reach as many citizens in the planning area as possible through the use of multiple media, 

including websites and brochures. 

¶ Utilize the City newsletter to reach organizations which work directly with vulnerable populations as 

detailed in Section 3.4. 

Stakeholders and the Steering Committee 

Stakeholders are the individuals, departments, 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 federal, state, regional, and local stakeholders 

also played a role in the planning process: 

¶ Federal AgenciesðFEMA Region 9 provided updated planning guidance, provided summary and 

detailed data for the City from the National Flood Insurance Program (including repetitive loss 

information), and conducted a plan review. 
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¶ State AgenciesðCal OES provided updated planning guidance and reviewed the draft and 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 about hazards. The survey asked 21 quantifiable questions and provided opportunities for 

written comment. 

The web-based survey tool ñSurvey Monkeyò was used to set up and deploy the survey. The survey was made 

available to all citizens of Roseville via a link posted on the Cityôs website, advertised via press releases, sent via 

e-mail to community residents, and linked through various forms of social media, including Facebook and 

Nextdoor. A total of 520 surveys were completed during the course of the plan update process. These results were 

distributed to the Steering Committee to inform the Steering Committee of public concerns and opportunities for 

new public engagement strategies. 

RCONA and other organizations assisted in the distribution of hazard mitigation surveys and outreach efforts to 

vulnerable populations. The City of Roseville regularly collaborates with various organizations to provide 

ongoing information regarding activities and projects going on in the city, including this Hazard Mitigation Plan. 

Examples of these local organizations that serve at-risk and socially vulnerable communities include school 

districts (Dry Creek, Roseville City, Eureka), Alta Regional Center (assists those with developmental disabilities), 

Project GO (assists low to moderate income families, at-risk families, and seniors), and Sacramento Steps 

Forward (works to end homelessness). A more comprehensive list is detailed in Section 3.4. 

The survey and a summary of its findings are provided in Appendix A. 

Public Meetings 

A virtual public meeting was held on March 16, 2023, that was attended by about 30 people. The purpose of this 

meeting was to inform the community about potential risks in the area, the steps the City is taking to mitigate 

those risks, and suggestions for how community members can be better prepared and educated. Figure 3-1 shows 

an example social media post advertising the meeting; these meetings were also advertised through the Cityôs 

newsletter, which is widely distributed including socially vulnerable communities; a list is detailed in Section 3.4. 

The second public meeting on May 25, 2023, allowed the City to present the draft plan, discuss the risk 

assessment, and encourage public comment on the draft. Seven people attended the second meeting. 

Public Comment Period 

Once the draft updated Plan was assembled, a comment period for public input was open from May 23, 2023, 

through June 5, 2023. The public comment period was advertised via the City website, a press release, and 

through the use of social media; the public comment period was also advertised through the Cityôs newsletter, 

which is distributed to organizations that directly assist vulnerable populations. A public comment link was 

established on the Cityôs Hazard Mitigation Plan website. During this public comment period, the City received 

five comments from the public on the Draft Plan. The commenters did not provide any names, only email 

addresses. None of these comments resulted in any changes to the plan. 
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Figure 3-1. Social Media Post Promoting the March 2023 Public Meeting 

Press Releases 

Press releases were distributed over the course of the 2023 Planôs development as key milestones were achieved 

and prior to the public meetings; the City newsletter also contained announcements regarding the hazard 

mitigation plan update. 

Social Media 

The planning effort made use of multiple social media platforms (Facebook, Nextdoor, and Twitter) to reach a 

variety of audiences (see Figure 3-1). 

Internet 

The City used its website to inform the public of the plan update process. A permanent hazard mitigation plan 

webpage has been established on the Roseville website (see Figure 3-2): www.roseville.ca.us/HazardPlan. This 

page housed all pertinent information on the hazard mitigation plan, its progress, and its implementation status. 

This site has proven to be a highly effective measure for ongoing public access to the Plan. Steering Committee 

meeting announcements, agendas and meeting summaries were also made available on the site. This website also 

was the principal means of disseminating the hazard awareness public survey for the 2023 Plan. 

http://www.roseville.ca.us/HazardPlan


City of Roseville 2023 Multi-Hazard Mitigation Plan 

3-8 

 

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

City of Roseville StoryMap 

An ArcGIS StoryMap is a graphic, interactive, web-based organizer of information. A StoryMap was developed 

on the Cityôs website with information about the natural hazards. The website was distributed to community 

groups and interested stakeholders. The hazard information included in the StoryMap allows residents to input 

addresses and learn whether a specific hazard affects their location. Snapshots from the Cityôs StoryMap are 

provided in Figure 3-3 and Figure 3-4. 

 

Figure 3-3. Home Page from StoryMap 
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Figure 3-4. Example StoryMap Data Page 

The applicability of the City of Roseville StoryMap goes beyond the life of the hazard mitigation plan update. It 

will remain with the City and continue as a template to support visual and data-based communication about the 

range of hazards relevant to Roseville. New and revised data can be loaded into the platform in the future to 

compare hazard risk with any other spatial dataset (soft story structure inventory, social vulnerability data, etc.). 

StoryMap website address is as follows: 

https://experience.arcgis.com/experience/b81233008ebf4427a3b127607d25a65f/page/Overview/ 

3.6.2 Public Involvement Results 

The public involvement strategy used for the plan update introduced the concept of mitigation to the public and 

provided the Steering Committee with feedback to use in developing the Plan. All citizens of Roseville were 

provided ample opportunities to provide comment during all phases of this plan update process. Table 3-3 

summarizes public meeting attendance. Detailed analysis of the survey findings is presented in Appendix A. 

Table 3-3. Summary of Public Meetings 

Date Location Attendance 

March 16, 2023 VirtualðMicrosoft Teams 27 

May 25, 2023 Riley Library, Roseville 7 

3.7 PLAN DEVELOPMENT CHRONOLOGY/MILESTONES 

Table 3-4 summarizes important milestones in the plan update process. 

https://experience.arcgis.com/experience/b81233008ebf4427a3b127607d25a65f/page/Overview/
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Table 3-4. Plan Development Chronology/Milestones 

Date Event Description Attendance 

2022    

9/21 Planning Team Meeting #1 ¶ Introductions 

¶ Planning Process Overview 

¶ Goals, Objectives, Mission Statement 

¶ Review previous hazards of concern 

¶ Outreach and Engagement strategies and methodology 

9 

10/5 Planning Team Meeting #2 ¶ Planning Process Update 

¶ Reconciliation of Prior Action Items 

¶ Goals, Objectives, Mission Statement 

¶ Review previous hazards of concern 

¶ Outreach and Engagement strategies and methodology 

9 

10/10 Steering Committee Meeting #1 ¶ Introductions 

¶ Project Overview 

¶ Project Coordination 

¶ Hazard Assessment & Risk Assessment 

¶ Outreach and Engagement 

¶ Requests from Committee Members 

¶ Public Comments 

19 

10/19 Planning Team Meeting #3 ¶ Planning Process Updates 

¶ Hazards of Concern 

¶ Outreach and Engagement Status Update 

6 

10/26 Public Outreach ¶ Hazard Awareness Survey Released N/A 

11/14 Steering Committee Meeting #2 ¶ Project Coordination 

¶ Hazards Assessment 

¶ Outreach and Engagement 

¶ Requests from Committee Members 

¶ Public Comment Periods (3) 

16 

12/12 Steering Committee Meeting #3 ¶ Project Update 

¶ Hazard Assessment Update 

¶ Outreach and Engagement Update 

16 

2023    

1/11 Planning Team Meeting #4 ¶ Mitigation Action Reconciliation 

¶ Plan Maintenance 

¶ Public Survey Update 

8 

1/25 Planning Team Meeting #5 ¶ Mitigation Action Development 

¶ StoryMap and Public Survey Update 

6 

1/31 Public Outreach ¶ Public survey closed with 520 responses N/A 

2/8 Planning Team Meeting #6 ¶ Mitigation Action Development 

¶ Social Vulnerability Dataset Discussion 

¶ Folsom Dam Dike Preparedness Discussion 

7 

2/13 Steering Committee Meeting #4 ¶ Project Update 

¶ Social Vulnerability Index Decision 

¶ Hazard Assessment Update 

¶ Outreach and Engagement Update 

18 

2/22 Planning Team Meeting #7 ¶ Planning Process and Status Update 6 

3/8 Planning Team Meeting #8 ¶ Planning Process and Status Update 

¶ Steering Committee Meeting Prep 

7 
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4. CITY OF ROSEVILLE PROFILE 

4.1 LOCATION AND PLANNING AREA 

The City of Roseville lies to the west of the foothills 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 in the past two decades. 

The focus of this Hazard Mitigation Plan is the primary planning area defined in the City of Roseville General 

Plan 2035. The planning area includes 43.39 square miles of incorporated lands and an additional 796 acres 

making up the Cityôs sphere of influence, as shown in Figure 4-1. It is divided into smaller areas called ñSpecific 

Plan Areasò for which more detailed individual plans have been developed to implement the General Plan. 

Fourteen specific plans have been adopted, containing detailed design guidelines and agreements to guide 

development and ensure that it is funded and built as planned. 

Roseville is largely urbanized. The incorporated area and sphere of influence are the primary focus of General 

Plan policies, but ñsecondary planning areasò also bear relationship to Roseville planning efforts, depending on 

the planning issue. For example: 

¶ For the issue of air quality, the secondary planning area includes the City and all areas outside the City 

that are within the associated Sacramento Valley air basin. 

¶ For flood protection, the secondary planning area encompasses the complete drainage basins of surface 

waters that flow through Roseville. 

¶ Other secondary planning areas encompass varying boundaries beyond the primary planning 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 

River Valley to the Sierra Nevada Range. The Southern Maidu occupied the American River basin, along with the 

Bear and Yuba River basins in the area now recognized as the City of Roseville. An abundance of plants and 

animals supported the Maidu tribesô large 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 expeditions 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 the areaôs first pioneers, taking up farming along 

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

their traditional lands. By 1864, track-laying crews from the Central Pacific Railroad had pushed eastward from 

Sacramento building the western half of the nationôs first transcontinental railroad line. At the site of todayôs 

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 as 

ñThe Junction.ò 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 businesses and 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 subdivisions were laid 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 and fire protection. In April 1909, the town incorporated and began to grow until it became 

Placer Countyôs largest city. 

4.2.3 Post-Incorporation Development 

Railroad expansion continued, and local businesses grew as well. In the 1920s, the Pacific Fruit Express ice plant 

was the worldôs 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, 

Rosevilleôs population had risen to 6,425. 

During World War II, thousands of troop and munitions trains made their way through Roseville. The City 

continued to boom as a railroad center into the post-war years, but by the 1950s it faced competition from airlines 

and interstate trucking. The introduction of jet aircraft and the construction of Interstate 80 through Roseville 

caused the once-booming passenger train service to decline abruptly. The local depot was closed in 1972 and 

razed the following year. The Pacific Fruit Express ice plant closed in 1974, rendered obsolete by the introduction 

of self-refrigerating shipping options. 

Completion of Roseville Community Hospital in 1952, the Folsom Dam in 1955, and the Roseville Freeway 

(Interstate 80) in 1956 gradually shifted the population away from downtown Roseville to what would become 

known as East Roseville. Roseville Square, the townôs first shopping complex, was completed in 1961. Today, 

Roseville has more than 28 million square feet of commercial, office, and industrial floor space, and is ranked 

10th statewide in total taxable retail sales. 

In 1964, Roseville was selected as one of Look magazineôs All America Cities. Roseville experienced a 

population surge in the 1980s as developers built up its broad expanses of cheap open land with easy 

transportation access. As the population expanded, so did the need for water, electricity, sewage, police, fire 

protection, recreational and educational services. 
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4.2.4 Current Conditions 

The City 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 and the Eureka Road area. 

Although Roseville is no longer just a 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 Roseville 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, single-family residences, while newer commercial and office 

development and larger suburban-type residences characterize the edges of town. As of January 2020, the 

California Department of Finance estimated the Cityôs population to be 143,493ða 20.8-percent increase since 

2010. It is anticipated that Roseville, along with the remainder of the South Placer/Sacramento Region, will 

continue to be the focus of significant development. 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 Nevada geomorphic provinces of California. Located on the east 

side of the Sacramento Valley, Rosevilleôs geology consists of water deposited (alluvial) sediments from the 

erosion of the Sierra Nevada mountain range. The Cityôs area is characterized by gently sloping terrain with areas 

of steep ravines in the northeast, and relatively flat valley in the western portion of the City. 

4.3.2 Soils 

Soils in Roseville include some Quaternary (less than 1.8 million years old) sands, sandstones and mudstones, 

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 serpentinite. These soils are 

very dense or, in some areas, soft rock. Some Quaternary muds, sands, gravels, silts and mud are located along 

100-year floodplains. Soils in Roseville also include Mehrten formation lava flow, which restricts permeability. 

4.3.3 Climate 

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

during the summer, when the average temperature is 93ºF during the day and 57ºF at night. The California Energy 

Commission has developed climate zones based on energy use, temperature, and other factors and created 

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 winds and thick ground fog. 

Table 4-1 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 be light to gusty from the south. In the late summer and early fall, several 

wind events typically occur, with northerly winds that cause critical fire weather conditions in the City and 

surrounding areas. 
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Table 4-1. Roseville Climate 

 

Average High 
Temperature 

(°F) 

Average Low 
Temperature 

(°F) 
Record High 

Temperature (°F) 
Record Low 

Temperature (°F) 
Total Inches of 
Precipitation 

January 56 41 73 17 4.1 

February 61 44 78 19 4.6 

March 67 46 86 26 3.4 

April 73 49 106 60 1.6 

May 82 55 112 35 0.7 

June 90 60 115 43 0.2 

July 95 63 115 50 0.0 

August 94 62 114 45 0.0 

September 88 59 115 46 0.3 

October 78 52 102 32 1.2 

November 64 45 86 26 2.9 

December 56 40 74 16 4.2 

Annual Average or Total 77 51 98 36 23.2 

Source: Weather Spark 

4.4 SENSITIVE RESOURCES 

The City recognizes that sensitive resources are limited and that they must be conserved wherever possible. For 

many, the Cityôs 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 of 

its General Plan: the Open Space and Conservation Element. Vegetation 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 from the resources 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 habitat typeðgrasslands, oak 

woodlands, riparian areas, and seasonal wetlandsðas 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 self-sustaining 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 and later 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 contain non-native 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 the Cityôs major stream channels. The microclimates and alluvial soils 

in the woodlands provide ideal conditions for deep-rooting 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 the Cityôs creeks and 

watercourses, riparian corridors are a source of food and water and provide cover, nesting sites, and migration and 

dispersal corridors for wildlife. Riparian areas are also important in flood protection and improve air and water 

quality through natural filtering. 

Oak woodland and 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. The Cityôs creek systems are described in detail 

in the groundwater recharge and water quality component of the Open Space and Conservation Element. The City 

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 avoidance of tree removal. Where avoidance 

is not feasible and tree removal is authorized by the City, mitigation is required on an inch-for-inch basis. The 

Tree Preservation Ordinance is a valuable tool in protecting Rosevilleôs oak trees and habitats. A creek and 

riparian management and restoration plan is being developed that will provide standards for riparian area 

management and enhancement. Additionally, the City maintains an overarching management plan for upholding 

the Cityôs requirements in maintaining open space. 

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 variety of substrata. 

Most are wet only during winter and transport runoff. They are typically dry during summer, with scattered 

ponds, but they may contain water from adjacent urban runoff. 

Vernal pools represent a significant seasonal wetland resource in Roseville. Although relatively abundant in 

Roseville and the Sacramento/Placer County region, they are considered rare statewide for 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, hardpan-floored depressions that fill with water during 

the winter wet season, gradually drying by late spring or early summer. Several plant species occur only in 

association with these special habitats, which has triggered concern about their inventory and preservation. Two 

types of vernal pools are present in the Roseville area: 

¶ Northern volcanic mud flow vernal pools occur in shallow depressions on Mehrten mud flow formations 

where the slope is generally less than 2 percent. 

¶ Northern hardpan pools generally occur on the Inks or Cometa soil series at the lower basin portions of 

creek floodplains. During the wet season, the pools provide special habitat for unique plant and animal 

species whose germination, 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 Department of Fish and Wildlife 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 community to be deserving of such listing. 

The sensitive plant species that may be present in Roseville are primarily associated with vernal pool 

environments and include the following: Boggôs Lakehedge Hyssop (Gratiola heterosepala), Dwarf Downingia 

(Downingia humilis), and Vernal Pool Brodiaca (Dichelostemma lacunavernalis). Boggôs 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 Plant Society ñwatch listò and have sufficiently limited distribution to warrant 

continued monitoring. Vernal pools in the City may also contain federally listed endangered vernal pool tadpole 

shrimp (Lepidurus packardi) and federally listed threatened vernal pool fairy shrimp (Branchinecta lynchi). 

Anadromous chinook salmon (Oncorhynchus tshawytscha) and Central Valley steelhead (Oncorhynchus mykiss) 

are known to be present seasonally in Dry Creek and its upper tributaries. Steelhead is listed by the U.S. Fish and 

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 species. In addition to the federal and state classified rare or 

endangered wildlife species known to inhabit Roseville, favorable habitats for other listed species are present in 

the area. Other special status species potentially present in Roseville include Cooperôs Hawk, Swainsonôs Hawk, 

Valley Elderberry Longhorn Beetle, Sanfordôs Arrowhead, 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 in the riparian habitats of floodplain environments. 

4.5 DEVELOPMENT PROFILE 

4.5.1 Land Use Policies 

In addition to a considerable jump in residential growth, Roseville has experienced considerable growth in 

commercial and industrial development. Based on growth projections and current land use allocations in the 

General Plan, the City has sufficient development potential through 2035 for both residential and commercial 

uses. Typically, residential land uses will be built out well before complete buildout of nonresidential land could 

occur, anticipated after 2050. 

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

¶ Global, national, state, and regional economic conditions 

¶ Federal and state budgets and regulatory actions 

¶ Perceptions about the quality of life 

¶ Housing costs and availability 

¶ Job and educational opportunities 

¶ Infrastructure, resource, and land availability. 

Management of the Cityôs growth is guided by the Land Use Element of Rosevilleôs General Plan, which consists 

of a land use map and land use policies. The overall goal 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 Roseville. The land use 

map included in the Land Use Element generally shows the Cityôs existing and planned land use mix and pattern. 

Land use decision-making is guided not only by the land use map but also by the goals, policies and 

implementation measures in the Land Use Element. The Cityôs land use policies are built upon underlying 

principles that were established based on input the City received from its residents and the Growth Management 

Committee established in 2005. These principles have impacted the overall policy direction and land use pattern 

in the City of Roseville. They include the following: 

¶ Promote and enhance Rosevilleôs unique character and identity. 

¶ Distinguish Roseville from adjacent communities through the quality of development and design and the 

level of public services and facilities provided. 

¶ Protect and enhance Downtown and the Cityôs established neighborhoods. 

¶ Promote new development and ensure that development is an integrated and connected part of the Cityôs 

land use pattern. 

ü Provide a variety of housing types and opportunities to serve the needs and incomes of all households. 

¶ Create a balanced land use pattern with an appropriate mix of uses to accommodate residential, 

employment, service, and social needs within the community. 

¶ Preserve open space in areas with sensitive environmental resources and provide high-quality, accessible 

recreational amenities. 

¶ Ensure fiscal responsibility. 

¶ Create a land use mix and development pattern that accommodates and promotes alternative 

transportation modes for ease of access and improved 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. Much of this 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 existing land use 

allocations may require modification in the near future. 

4.5.2 Residential Development 

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

¶ Low-Density ResidentialðThe low-density residential land use category is for development of the 

single-family dwelling units that make up the majority of Rosevilleôs housing supply. The lower densities 

are assigned to lands that require flexibility to accommodate development constraints (e.g., slopes, trees, 

etc.). Typically, low-density residential lands should require minimal grading or disturbance of natural 

features. 

¶ Medium-Density ResidentialðThe medium-density residential land use category is for small-lot single-

family detached dwelling units and attached patio homes, half-plexes, townhouses, condominiums, and 

mobile home parks. This residential land use accommodates a variety of housing types and designs and is 

often used as a transition or buffer between higher intensity land uses and low-density residential land 
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use. It may also be applied as a transition between higher volume roadways and lower density residential 

uses. 

¶ High-Density ResidentialðThe high-density residential land use category is normally developed with 

multiple-story apartment or condominium structures containing multiple 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 mixed-use development where higher 

densities are desirable and beneficial. 

According to the State Department of Finance, there are 60,082 housing units in the City. Single-family detached 

homes made up about 74 percent of the housing stock as of January 2022. Multi-family homes made up 22 

percent, and mobile homes accounted for less than 1 percent. The Building Division reported that 498 permits 

were approved in October 2022, representing $25,900,513.99 in job value to the City. The Placer County 

Association of Realtors provided statistics indicating that the median purchase price of single-family houses in 

Roseville rose approximately.78 percent between August 2021 and October 2022, from $640,000 to $645,000. As 

indicated by the increase in housing prices, the demand for single-family homes continues and available land for 

single-family homes is ample. 

4.5.3 Non-Residential Development 

Rosevilleôs non-residential land use designations include areas designated for commercial, office, industrial uses, 

special areas, and combining districts. 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, primary and secondary 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 convenience, the non-residential 

land use designations permit secondary land uses that are supportive and complementary of the primary uses, not 

necessarily subordinate. Typically, the size of secondary uses is limited and therefore does not warrant a separate 

land use designation. Table 4-2 summarizes the non-residential land uses. 

Table 4-2. Non-Residential Land Uses 

Land Use Purpose 

Neighborhood 
Commercial 

The neighborhood commercial land use designation is intended to provide basic commercial services for the 
convenience of surrounding neighborhoods within walking distance of major residential areas. 

Community 
Commercial 

The community commercial land use designation is distinguished from the neighborhood commercial designation by 
providing a broader range of goods and services to an expanded service area. 

Regional 
Commercial 

The regional commercial land use designation is intended to accommodate larger shopping centers and commercial 
activities where uses provide goods and services to a citywide and regional service area. 

Business 
Professional 

The business professional land use designation provides areas for small and large office uses, including uses 
supportive of offices. 

Light Industrial The light industrial land use designation is applied to lands reserved for office, industrial, and research and 
development uses that generate very limited noise, vibration, odor, dust, smoke, light, or other pollutants, and are 
either integrated or compatible with surrounding uses. 

Tech/Business 
Park 

Variant of the light industrial designation envisioned as more of a campus type use. The land use designation provides 
for a mix of uses that are compatible with and act as a transition between the light industrial use types and commercial 
and residential uses. 
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Land Use Purpose 

General 
Industrial 

The general industrial land use designation is intended to provide areas for industrial uses that tend to generate noise, 
vibration, odor, dust, smoke, light, and an aesthetic appearance not compatible with residential and other sensitive 
receptors. The intent of this category is to provide a place for industrial uses within the City that is properly buffered 
from other uses. 

Transfer Station The transfer station land use designation is intended to preserve and protect industrial areas suitable for a solid waste 
transfer station. 

Central 
Business 
District 

The Central Business District is a distinct land use category that acknowledges land use patterns of significantly 
greater intensities and traditional mixed uses of retail, office, and apartment. The district is limited in its application to 
Central Roseville, the West Roseville Village Center, and areas of greater urban intensity.  

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

Open Space The open space land use designation is used to preserve and protect public and private lands that are significant due 
to wildlife habitat, natural features, or flood hazard. Within new development areas, the 100-year floodplain boundaries 
will be designated as Open Space. In addition, sensitive or unique natural features, including, but not limited to, 
wetlands, vernal pools, and oak woodlands, are to be designated as open space as part of specific plans and other 
major development review processes. 

Public/Quasi-
Public 

The public/quasi-public land use designation is used to establish areas for education, religious assembly, 
governmental offices, municipal corporation yards, and water treatment plants. 

Urban Reserve  The urban reserve land use designation is applied to lands that are anticipated to receive urban land entitlements, but 
at the present time are constrained by growth management policies, availability of services or other limitations. 

Floodplain The floodplain designation identifies lands that are within the 100-year floodplain boundaries as defined in the Safety 
Element of the General Plan. Development of lands with a floodplain land use designation is strictly regulated by the 
City of Roseville. In areas with existing development, the floodplain designation is an overlay or combining land use. 
As part of a specific plan, the land use designation may be combined with an open space or parks designation, if 
found consistent with the policies of the Safety Element. 

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

Village Center The Village Center land use designation is intended allow for a mix and density of land uses common to a traditional 
downtown, urban setting. It allows for flexibility and deviation from the standards and permitted uses contained in the 
primary land use designation for which it is combined. 

4.5.4 Building Stock Used for Risk Assessments 

According to assessor records, there are 50,516 buildings in the planning area, with a total replacement value of 

$47.4 billion. The Cityôs housing stock, predominantly characterized by single-family detached dwelling units, 

makes up 96 percent of the total building stock. Table 4-3 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 facilitiesðthose that are essential to the health and welfare of the population (or have a potential to 

impact public health and welfare)ðare especially important after a hazard event. The risk assessment for each 

hazard in this plan discusses that hazardôs potential impact on critical facilities. For some hazards, potential 

damage to critical facilities was estimated using the Hazards U.S. (Hazus) computer model developed by FEMA. 

For this reason, the list of critical facilities was categorized using the following FEMA-defined lifeline categories: 

¶ CommunicationsðInfrastructure, Alerts, Warnings, Messages, 911 and Dispatch, Responder 

Communications and Financial Services 

¶ EnergyðPower (Grid), Temporary Power and Fuel 

¶ Food, Water and ShelteringðEvacuations, Schools, Food/Potable Water, Shelter, Durable Goods, 

Water Infrastructure, and Agriculture 

¶ Hazardous MaterialsðFacilities, Hazardous Debris, Pollutants and Contaminants 

¶ Health and MedicalðMedical Care/Hospitals: Patient Movement, Public Health, Fatality Management, 

Health Care, and Supply Chain 

¶ Safety and SecurityðLaw Enforcement/Security, Search and Rescue, Fire Services, Government 

Service, Responder Safety, and Imminent Hazard Mitigation 

¶ TransportationðHighway/Roadway, Mass Transit, Railway, Long Beach Airport, Maritime and 

Pipeline, Port of Long Beach 

In the analysis for this plan, the hazardous materials facilities were grouped with various, mostly privately owned 

facilities (churches, a shopping center, major employers, libraries, etc.) in a category labeled ñOther.ò Table 4-4 

provides summaries of the general types of critical facilities. The location of critical facilities in the planning area 

is shown on Figure 4-2 and Figure 4-3. 

Table 4-4. Planning Area Critical Facilities 

Facility Type Number in Planning Area 

Communications 121 

Energy 22 

Food, Water & Sheltering 69 

Health and Medical 52 

Safety and Security 82 

Transportation 88 

Other 105 

Total 539 
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4.5.6 Development Trends 

Table 4-5 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 mitigation 
plan 

Amoruso Ranch Specific Plan annexed in 2018. Approximately 694 acres. 

Land targeted for annexation in next five 
years 

None 

Areas targeted for development or major 
redevelopment in the next five years, and 
whether any of the areas interface with 
known hazard risk areas. 

Yes. 
The adopted West Roseville, Sierra Vista, Creekview, and Amoruso Ranch Specific 
Plans and the North Industrial Planning Area all include vacant land that is currently 
developing. 

Number of permits for new construction 
issued in the City since the preparation of 
the previous hazard mitigation plan 

 2018 2019 2020 2021 2022 

Single Family 814 998 1225 1883 1444 

Multi-Family 1 4 15 0 154 

Other (commercial, mixed use, etc.) 28 20 25 27 39 

Total 843 1022 1265 1910 1637 
 

Number of new construction permits for 
each hazard area (or qualitative 
description of where development has 
occurred). 

¶ Special Flood Hazard Areas: 1 - within Infill area only, all new development areas 
described above include all floodplain area within designated open space.  

¶ Wildfire Risk Areas:0 
¶ High Liquefaction Areas: 0 

Level of buildout in the City, based on a 
buildable lands inventory.  

As of 2023, the City has a developed residential inventory of 60,543 units with a further 
16,656 units of allocated capacity remaining to be built. 

 

The Roseville General Plan and specific area plans govern land use decision and policy-making. Decisions on 

land use will be governed by these programs. This Plan will 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 of Roseville will incorporate by reference the updated Hazard Mitigation Plan in the Safety 

Element of its General Plan. In addition to proactively planning for the implementation of Senate Bill (SB) 379 

upon the next plan update process, this incorporation will ensure that all future trends in development can be 

established with the benefits of the information on risk and vulnerability to natural hazards identified in this Plan. 

4.5.7 Transportation Network 

Roseville is segmented by physical features such as streams, natural parkways, open space, freeways, railroads, 

and industrial facilities. Restrictions associated with these features may create traffic congestion and delay 

emergency response. Traffic congestion at peak commute times on major roadways is a barrier to 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 time slowed. The 

U.S. Census 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 shopping destination with the Fountains at Roseville and the Westfield Galleria at 

Roseville serving as the main shopping center in the city and the second-largest shopping mall in Northern 

California. Extension campuses of Brandman University and Sierra College are located in Roseville. 

4.6 DEMOGRAPHICS PROFILE 

4.6.1 Population Estimates 

Current and Historical Population 

The California Department of Finance estimated the population of Roseville to be 152,928 as of January 1, 2023. 

Table 4-6 shows past population estimates from 2000 to 2023. The risk assessments included in this hazard 

mitigation plan use a planning area population of 147,773, based on a 2020 California Department of Finance 

estimate drawn from Census 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 118,788 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 108,503 2015 129,730 2023 152,928 

Source: (CA Department of Finance n.d.) 

The full-time population increased by 58,829 from 2003 to 2023, a 62.5 percent increase (see Table 4-6). The 

2022 population was more than six times that of 1982, when the City had 26,127 residents. Between 2010 and the 

end of 2020, Roseville experienced an estimated 21.4 percent increase in populationðaveraging 2.1 percent per 

year (see Figure 4-4). This trend indicates that the population of Roseville will continue to grow through the end 

of the decade, albeit more slowly than the population boom experienced between 2000 and 2010. 

 

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 2016-2020. This household average may vary by land use and location in the City. For 

example, the 3,814 age-restricted low-density residential units in the Del Webb and West Roseville planning areas 

have an estimated average household size of 1.8. 

Projected Future Population 

Rosevilleôs General Plan estimates a buildout population of 198,000, with 75,200 dwelling units, 60 million 

square feet of non-residential building square footage, and between 120,000 and 150,000 local jobs. Table 4-7 

shows the General Plan estimates for existing (2016) and future development. Table 4-8 shows the Regional 

Housing Needs Allocation for Roseville for 2021 through 2029. 

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

 2016 2035 

Dwelling Units 52,900 75,200 

Population 135,800 198,000 

Non-Residential Square Footage 33,000,000 60,000,000 

Jobs 82,000 120,000 to 150,000 

Jobs to Dwelling Units 1.55 1.6 to 2 

 

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

 Regional Housing Needs Allocation 

Income Category 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 greater risk 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, more severe effects 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 an event, and access 

to resources for post-disaster recovery. Indicators of vulnerabilityðsuch as disability, age, poverty, and minority 

race and ethnicityðoften overlap spatially and often in the geographically most vulnerable locations. 

Indicators from Census data are commonly used to assess social vulnerability. For the social vulnerability 

demographic profile component for this plan, the following indicators were selected: 

¶ Population Under 15 Years of AgeðChildren, especially in the youngest age groups, often cannot 

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 that children are safe during disaster events and that families 

with children have access to necessary information and tools. 

¶ Population Over 65 years of AgeðPeople 65 years old and older are likely to require financial support, 

transportation, medical care, or assistance with ordinary daily activities, especially during 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 assisted-living facilities where emergency 

preparedness is at the discretion of facility operators. Hazard mitigation needs to account for such needs. 

¶ People of ColorðSocial and economic marginalization of certain racial and ethnic groups, including real 

estate discrimination, has resulted in 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 broader community. Research shows 

that minorities are less likely to be involved in pre-disaster planning and experience higher mortality rates 

during disaster events. Post-disaster recovery often exhibits cultural insensitivity. Since higher 

proportions of ethnic 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 vulnerability to hazards. 

¶ Limited English-Speaking HouseholdsðFor 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 households are likely to rely on relatives and local social networks (i.e., 

friends and neighbors) for information for preparing for a disaster event. 

¶ Persons with DisabilitiesðPersons with disabilities or other access and functional needs are more likely 

to have difficulty responding to a hazard event than the general population. Family, neighbors, and local 

government are the first level of response to assist these individuals, and coordination of efforts to meet 

their access and functional needs is paramount to life safety 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 

management personnel and first responders to anticipate the services needed by that population. 

¶ Families Below the Poverty LevelðEconomically disadvantaged families have limited ability to absorb 

losses due to hazard impacts. Wealth enables families to absorb and recover from losses more quickly, 

due to insurance, savings, and often the availability of low-cost credit. People with lower incomes tend 

not to have access to these resources. At the same time, poorer families are likely to inhabit poor quality 

housing and reside 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 indicators were selected based on the availability of datasets at a small enough resolution to determine 

probable characteristics of populations within identified hazard areas. The following sections describe these 

indicators for the planning area. 

Age Distribution 

According to the 2021 U.S. Census American Community Survey estimates, 16.6 percent of Rosevilleôs 

population is 65 or older, 19 percent of the population is under the age of 14 and the median age is 39.4. 

Figure 4-5 shows the age distribution for Roseville. 
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Figure 4-5. Planning Area Age Distribution 

Race, Ethnicity and Language 

According to the U.S. Census, Rosevilleôs racial composition is predominately white, at about 75 percent of the 

City population. The largest minority population in Roseville is Asian. Figure 4-6 shows the racial distribution of 

Roseville. 

The U.S. Census Bureau classifies respondents as ñHispanic or Latinoò or ñNot Hispanic or Latino,ò 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 Spanish-speaking 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 racial category may contain people of 

Hispanic or Latino ethnicity. For example: the White or European-American race category contains Non-Hispanic 

Whites and Hispanic Whites; the Black or African American category contains Non-Hispanic Blacks and 

Hispanic Blacks; the Asian-American category contains Non-Hispanic Asians and Hispanic Asians. The 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 Rosevilleôs population is foreign-born, with the majority born in Latin America, according to 

2020 U.S. Census estimates. Other than English, the most commonly spoken language in the City is Spanish. In 

the U.S. Census estimates, 5.1 percent of the Cityôs residents reported speaking English ñless than very well.ò Of 

the foreign born population, 5.5 percent speak English ñless than very well.ò This has important implications for 

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 Rosevilleôs 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 managers (see Table 4-9). According to 2020 U.S. Census data, 

10.8 percent of the Cityôs population over the age of 5 has a disability. 

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

Age Individuals with Disabilities and Others with Access and Functional Needs % of Age Group Population  

5-17 years 1,063 4.4 

18-64 years 6,014 14.0 

65+ years 7,794 71.2 

White, 75.4%

Black or African 
American, 1.9%

American Indian and 
Alaska Native, 0.7%

Asian, 11.8%

Native Hawaiian and 
Other Pacific 
Islander, 0.5%

Some Other Race, 
2.5% Two or More Races, 

7.2%
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Income 

Based on U.S. Census American Community Survey estimates for 2020, per capita income in Roseville was 

$115,318, and the median household income was $95,519. Table 4-10 compares the income and poverty estimates 

at the city, county, and state level. About 7.5 percent of Roseville residents are below the poverty level (meaning 

they spend more than a third of income on an economy food budget); this includes 8.2 percent of those under the 

age of 18 and 8.9 percent of those 65 or older. 

Table 4-10. Population Under the Poverty Level 

 
Median Household 

Income 

Percent of Total 
Population Below 

Poverty Level 

Percent of Children 
(18 and Under) Below 

Poverty Level 

Percent of Elderly 
(65 and Older) Below 

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 11.1 

Quantifying Social Vulnerability 

State and federal agencies have developed a variety of indices for assessing social vulnerability in a geographic 

area based on multiple indicators. Initial review of several of these indices found that they do not provide 

meaningful demographic data for Roseville. Therefore, the analysis of social vulnerability in the risk assessment 

for this plan focuses on household income. For this analysis, economically disadvantaged households were 

defined as those with total income of $40,000 or less. A GIS analysis determined that there are 10,714 such 

households in Roseville, 19.4 percent of all 55,236 households in the city. 

4.7 ECONOMY 

4.7.1 Industry, Businesses and Institutions 

The planning areaôs economy is strongly based in the educational/health care/social service industry 

(24.9 percent), followed by professional/scientific industries and retail trade. Information, wholesale trade, and 

agriculture make up the smallest sources of the local economy, with less than 1 percent of local economy driven 

by agriculture. Figure 4-7 shows the breakdown of industry types in the planning area. The planning area benefits 

from a variety of business activity. Major employers in the City of Roseville include the following: 

¶ City of Roseville 

¶ Costco Wholesale 

¶ Kaiser Permanente 

¶ Roseville Toyota 

¶ Stagg Howard A Pro Corporation 

¶ Sutter Roseville Medical Center Foundation 

¶ Union Pacific Railroad Company 

¶ 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 of the planning areaôs population is in the 

labor force. Of the working-age population group (ages 20 to 64), 86.8 percent of men and 75.1 percent of women 

are in the labor force. Figure 4-8 compares Californiaôs and Rosevilleôs unemployment trends from 2015 through 

2021. Rosevilleôs unemployment rate was lowest in 2019, at 3.0 percent. Unemployment rates significantly rose 

from 3.0 percent to 7.5 percent between 2019 and 2020. 

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

jobs in the planning area (see Figure 4-9). 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, 2015 ï 2021) 

 

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 established for these 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 programs. Table 5-1 lists the presidential major disasters and other federal declarations since 1950 that 

have affected Placer County, according to Placer Countyôs Multi-Hazard Mitigation Plan, Cal OES, and FEMA. 

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

Type of Event FEMA Disaster #  Date 

Flooding DR-47 12/23/1955 

Flooding DR-82 4/4/1958 

Flooding DR-138 10/24/1962 

Late Winter Storms/Flooding DR-145 2/7/1963 

Late Winter Storms/Flooding DR-183 12/28/1964 

1969 Storms DR-253 1/26/1969 

Winter Storms DR-682 2/9/1983 

Spring Storms/Flooding DR-758 2/18/1986 

Severe Winter Storms DR-1044 1/10/1995 

Late Winter Storms DR-1046 1/13/1995 

Winter Storms/Flooding DR-1155 1/4/1997 

Sierra Fire FM-2463 9/19/2002 

Stevens Fire FM-2541 8/8/2004 

Hurricane Katrina Evacuations: Economic EM-3248 9/13/2005 

Severe Rainstorms, Flooding, Landslides, and Mudslides  DR-1628 2/3/2006 

Severe Storms, Flooding, Landslides, and Mudslides  DR-1646 6/5/2006 

Wildfire FM-2786 9/1/2008 

Wildfire FM-2832 8/31/2009 

Wildfire FM-5081 9/17/2014 

Wildfire FM-5082 10/8/2014 

Severe Winter Storms, Flooding, and Mudslides DR-4305 3/16/2017 

COVID-19 Pandemic DR-4482 1/20/2020 

Wildfire FM-5405 8/5/2021 

Wildfire DR-4610 8/24/2021 

Wildfire EM-3571 9/1/2021 

Wildfire FM-5453 9/9/2022 

Source: FEMA, Placer County Multi-Hazard Mitigation Plan, 2021 
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Review of these events helps identify targets for risk reduction and ways to increase a communityôs capability to 

avoid large-scale events in the future. Many natural hazard events do not trigger federal disaster declaration 

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 range of natural and human-caused hazards assessed in the 2023 State 

of California Hazard Mitigation Plan (Table 5-2) that could affect the planning area and then listed hazards that 

present the greatest concern. 

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

2023 California 
State Hazard Mitigation Plan 

2023 City of Roseville 
Multi-Hazard Mitigation Plan Comment 

Air Pollution Not included This is a concern for the City, but it is dealt with in other planning 
mechanisms 

Civil Disorder Human-Caused Hazards Civil disorder is included in a combined discussion of human-caused 
hazards 

Cyber Threats Other Hazards of Interest Cyber security threats are included in a combined discussion of 
human-caused hazards 

Dam Failure Dam Failure This local hazard aligns with the state 

Drought Drought This local hazard aligns with the state 

Earthquake Earthquake This local hazard aligns with the state 

Electromagnetic Pulse Attack Not included This is not a concern for the City 

Energy Shortage Not included This is a concern for the City, but it is dealt with in other planning 
mechanisms 

Epidemic/Pandemic/Vector-
Borne Disease 

Human Health Hazards This hazard is addressed as ñhuman health hazardsò in this plan 

Extreme Cold or Freeze Not included This is not a concern for the City 

Extreme Heat Severe Weather This hazard was included in a combined discussion of severe weather 
hazards 

Geomagnetic Storm (Space 
Weather) 

Not included This is a concern for the City, but it is dealt with in other planning 
mechanisms 

Hazardous Materials Release Human-Caused Hazards Hazardous materials incidents are included in a combined discussion 
of human-caused hazards 

Invasive and Nuisance Species Not included This is not a concern for the City 

Landslide, Debris Flow, and 
other Mass Movements 

Multiple sections While the City has not chosen to profile this hazard in its own section, 
landslide is included as a secondary hazard for numerous other 
hazards 

Levee Failure Flooding This hazard was included in a combined discussion of flooding 
hazards 

Natural Gas Pipeline Hazards Human-Caused Hazards Pipeline interruptions are included in a combined discussion of human-
caused hazards 

Oil Spills Not included This is not a concern for the City 

Other Potential Causes of 
Long-Term Electrical Outage 

Not included This is not a concern for the City 

Public Safety Power Shutoff Not included This is a concern for the City, but it is dealt with in other planning 
mechanisms 
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2023 California 
State Hazard Mitigation Plan 

2023 City of Roseville 
Multi-Hazard Mitigation Plan Comment 

Radiological Accidents Human-Caused Hazards Radiological materials are mentioned in connection with hazardous 
materials incidents 

Riverine, Stream and Alluvial 
Flood 

Flooding The flooding chapter addresses urban stormwater runoff floods, 
riverine floods, flash floods, and levee failure 

Sea-Level Rise, Coastal 
Flooding and Erosion 

Climate Change 
Considerations for Hazard 
Mitigation 

This hazard is included in a combined discussion of various hazards 
and considerations related to climate change 

Severe Wind, Weather, and 
Storms 

Severe Weather The severe weather chapter addresses heavy rain, extreme heat, ice, 
freezing rain, tornado, fog, thunder, lightning and windstorms 

Snow Avalanche Not included This is not a concern for the City 

Subsidence Not included This is not a concern for the City 

Terrorism Human-Caused Hazards Terrorism is included in a combined discussion of human-caused 
hazards 

Transportation Accidents 
Resulting in Explosions or 
Toxic Releases 

Human-Caused Hazards This hazard is included in a combined discussion of human-caused 
hazards 

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

Tsunami and Seiche Not included The City does not border the ocean or contain any large bodies of 
water 

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

Volcano Not included This is not a concern for the City 

Well Stimulation and Hydraulic 
Fracturing 

Not included This is not occurring in the City 

Wildfire Wildfire This local hazard aligns with the state 

 

The process incorporated a review of local hazard planning documents 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 planning areaôs assets to them was 

also used. Based 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 hazardsô relative severity): 

¶ Dam failure 

¶ Drought 

¶ Earthquake 

¶ Flood 

¶ Severe Weather 

¶ Wildfire 

¶ Human Health Hazards 

¶ Human-Caused Hazards: 

ü Air and transportation accidents 

ü Civil Disorder 

ü Cyber threats 

ü Data and telecommunication disruptions 

ü Hazardous material incidents 

ü Power utility losses 

ü Terrorism and WMDs 

ü Water and wastewater disruptions 

Climate change is not assessed as a stand-alone hazard, but Chapter 8 describes the significance of climate change 

in hazard mitigation 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 hazard mitigation 

actions identified in this Plan. Hazard mitigation plans are required by 44 CFR to 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)). The federal, state, and local laws described below were reviewed to inform this plan 

update process. Not all laws and ordinances reviewed during this process are relevant to the immediate process of 

developing the hazard mitigation plan. The City will ensure compliance, where relevant, upon implementation of 

recommended mitigation actions that overlap with the requirements of any 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 regulations 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 summarized in Table 6-1 and Table 6-2. Short 

descriptions of each program are provided in Appendix B. 

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

Agency, Program or Regulation 
Hazard Mitigation 

Area Affected 
Relevance 

Americans with Disabilities Act Action Plan 
Implementation 

FEMA hazard mitigation project grant applications require full compliance 
with applicable federal acts.  

Civil Rights Act of 1964 Action Plan 
Implementation 

FEMA hazard mitigation project grant applications require full compliance 
with applicable federal acts.  

Clean Water Act Action Plan 
Implementation 

FEMA hazard mitigation project grant applications require full compliance 
with applicable federal acts.  

Community Development Block 
Grant Disaster Resilience Program 

Action Plan Funding This is a potential alternative source of funding for actions identified in this 
plan. 

Community Rating System Flood Hazard This voluntary program encourages floodplain management activities that 
exceed the minimum National Flood Insurance Program requirements.  

Disaster Mitigation Act Hazard Mitigation 
Planning 

This is the current federal legislation addressing hazard mitigation planning.  

Emergency Relief for Federally 
Owned Roads Program 

Action Plan Funding This is a possible funding source for actions identified in this plan. 

Emergency Watershed Program Action Plan Funding This is a possible funding source for actions identified in this plan. 

Endangered Species Act Action Plan 
Implementation 

FEMA hazard mitigation project grant applications require full compliance 
with applicable federal acts.  
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Agency, Program or Regulation 
Hazard Mitigation 

Area Affected 
Relevance 

Federal Energy Regulatory 
Commission Dam Safety Program 

Dam Failure Hazard This program cooperates with a large number of federal and state agencies 
to ensure and promote dam safety.  

National Dam Safety Act Dam Failure Hazard This act requires a periodic engineering analysis of most dams in the country 

National Environmental Policy Act Action Plan 
Implementation 

FEMA hazard mitigation project grant applications require full compliance 
with applicable federal acts.  

National Flood Insurance Program Flood Hazard This program makes federally backed flood insurance available to 
homeowners, renters, and business owners in exchange for communities 
enacting floodplain regulations 

National Incident Management 
System 

Action Plan 
Development 

Adoption of this system for government, nongovernmental organizations, 
and the private sector to work together to manage incidents involving 
hazards is a prerequisite for federal preparedness grants and awards 

Presidential Executive Order 
11988 (Floodplain Management) 

Flood Hazard This order requires federal agencies to avoid long and short-term adverse 
impacts associated with modification of floodplains  

Presidential Executive Order 
11990 (Protection of Wetlands) 

Action Plan 
Implementation 

FEMA hazard mitigation project grant applications require full compliance 
with applicable presidential executive orders.  

U.S. Army Corps of Engineers 
Dam Safety Program 

Dam Failure Hazard This program is responsible for safety inspections of dams that meet size 
and storage limitations specified in the National Dam Safety Act.  

U.S. Army Corps of Engineers 
Flood Hazard Management 

Flood Hazard, 
Action Plan 
Implementation, 
Action Plan Funding 

The Corps of Engineers offers multiple funding and technical assistance 
programs available for flood hazard mitigation actions 

 

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

Agency, Program or Regulation 
Hazard Mitigation 

Area Affected 
Relevance 

AB 32: The California Global 
Warming Solutions Act 

Action Plan 
Development 

This act establishes a state goal of reducing greenhouse gas emissions 
to 1990 levels by 2020  

AB 70: Flood Liability Flood Hazard A city or county may be required to partially compensate for property 
damage caused by a flood if it unreasonably approves new development 
in areas protected by a state flood control project 

AB 162: Flood Planning Flood Hazard Cities and counties must address flood-related matters in the land use, 
conservation, and safety and housing elements of their general plans.  

AB 747: General PlansñSafety 
Element 

Hazard Mitigation 
Planning 

The safety elements of citiesô and countiesô general plans must address 
evacuation routes and include any new information on flood and fire 
hazards and climate adaptation and resiliency strategies.  

AB 2140: General PlansñSafety 
Element 

Hazard Mitigation 
Planning 

This bill enables state and federal disaster assistance and mitigation 
funding to communities with compliant hazard mitigation plans. 

AB 2800: Climate Changeñ
Infrastructure Planning 

Action Plan 
Development 

This act requires state agencies to take into account the impacts of 
climate change when developing state infrastructure.  

Alquist-Priolo Earthquake Fault 
Zoning Act 

Earthquake Hazard This act restricts construction of buildings used for human occupancy on 
the surface trace of active faults.  

California Department of Water 
Resources 

Flood Hazard This state department is the state coordinating agency for floodplain 
management.  

California Division of Safety of Dams Dam Failure Hazard This division monitors the dam safety program at the state level and 
maintains a working list of dams in the state.  
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Agency, Program or Regulation 
Hazard Mitigation 

Area Affected 
Relevance 

California Environmental Quality Act Action Plan 
Implementation 

This act establishes a protocol of analysis and public disclosure of the 
potential environmental impacts of development projects. Any project 
action identified in this plan will seek full California Environmental Quality 
Act compliance upon implementation. 

California General Planning Law Hazard Mitigation 
Planning 

This law requires every county and city to adopt a comprehensive long-
range plan for community development, and related laws call for 
integration of hazard mitigation plans with general plans.  

California Multi-Hazard Mitigation 
Plan 

Hazard Mitigation 
Planning 

Local hazard mitigation plans must be consistent with their stateôs hazard 
mitigation plan.  

California Residential Mitigation 
Program 

Earthquake Hazard This program helps homeowners with seismic retrofits to lessen the 
potential for damage to their houses during an earthquake. 

California State Building Code Action Plan 
Implementation 

Local communities must adopt and enforce building codes, which include 
measures to improve buildingsô ability to withstand hazard events. 

Disadvantaged and Low-Income 
Communities Investments  

Action Plan Funding This is a potential source of funding for actions located in disadvantaged 
or low-income communities. 

Division of the State Architectõs AB 
300 List of Seismically At-Risk 
Schools 

Earthquake Hazard, 
Action Plan 
Development 

The Division of the State Architect recommends that local school districts 
conduct detailed seismic evaluations of seismically at-risk schools 
identified in the inventory that was required by AB 300. 

Governorõs Executive Order S-13-08 
(Climate Impacts) 

Action Plan 
Implementation 

This order includes guidance on planning for sea-level rise in designated 
coastal and floodplain areas for new projects. 

Senate Bill 92: Public Resources 
Portion of Biennial Budget Bill 

Dam Failure Hazard This bill requires dams (except for low-risk dams) to have emergency 
action plans that are updated every 10 years and inundation maps 
updated every 10 years, or sooner if specific circumstances change. 

Senate Bill 97: Guidelines for 
Greenhouse Gas Emissions 

Action Plan 
Implementation 

This bill establishes that greenhouse gas emissions and the effects of 
greenhouse gas emissions are appropriate subjects for California 
Environmental Quality Act analysis.  

Senate Bill 99: General Plans: Safety 
Element: Emergency Evacuation 
Routes 

Action Plan 
Implementation  

This bill requires the safety element to include information to identify 
residential developments in hazard areas that do not have at least two 
emergency evacuation routes.  

Senate Bill 379: General Plans: 
Safety ElementñClimate Adaptation 

Action Plan 
Implementation 

This bill requires cities and counties to include climate adaptation and 
resiliency strategies in the safety element of their general plans.  

Senate Bill 1000: General Plan 
AmendmentsñSafety and 
Environmental Justice Elements 

Action Plan 
Implementation 

Under this bill, review and revision of general plan safety elements are 
required to address only flooding and fires (not climate adaptation and 
resilience), and environmental justice is required to be included in general 
plans. 

Senate Bill 1035: Fire, Flood, and 
Adaptation Safety Element Updates 

Action Plan 
Implementation 

Clarifies that revisions to the Safety Element to address fire hazards, 
flood hazards, and climate adaptation and resilience strategies all must 
occur upon each revision to a Housing Element or Local Hazard 
Mitigation Program. 

Standardized Emergency 
Management System 

Action Plan 
Implementation 

Local governments must use this system to be eligible for state funding of 
response-related personnel costs. 

6.2 CITY PLANS AND PROGRAMS 

6.2.1 General Plan 

Roseville proactively addresses problems through the City of Roseville General Plan 2035, which includes a 

Safety Element designed to address hazards. The General Plan and the Multi -Hazard Mitigation Plan will work 
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together to achieve the goal of hazard risk reduction. Many of the action items identified in this hazard mitigation 

plan are recommendations of the General Plan. Updating the General Plan will serve as a trigger for future 

updates of the hazard mitigation plan. 

Purpose 

The General Plan serves as a long-term policy guide for physical, economic, and environmental growth. It is a 

statement of the communityôs vision of its ultimate physical growth. City actions, such as those relating to land 

use allocations, annexations, zoning, subdivision and design review, as well as capital improvements, must be 

consistent with the General Plan. The General Plan also designates land use categories 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 standards. The General Plan 2035 was adopted by the City 

Council on August 5, 2020, and addresses Californiaôs 2017 General Plan Guidelines and updates to California 

Environmental Quality Act guidelines and case law. The General Plan serves these purposes: 

¶ It enables the Roseville City Council and Planning Commission to establish long-range development 

policies. 

¶ It provides a basis for judging whether private development proposals and public projects are in harmony 

with the policies. 

¶ It guides public agencies and private developers in designing projects consistent with City policies. 

The General Plan is designed to be: 

¶ Long-rangeðMost development decisions have effects lasting more than 20 years. In order to create a 

useful context for development decisions, the General Plan looks toward 2035 and beyond. 

¶ ComprehensiveðThe General Plan provides direction to coordinate all major components of the 

communityôs physical development. 

¶ GeneralðThe General Planôs purpose is to serve as a framework for detailed public and private 

development proposals. It establishes requirements for additional planning studies that must be completed 

before modifying land-use allocations. 

Contents 

Two primary components constitute the City of Roseville General Plan: 

¶ The General Plan document, which presents goals, policies, and implementation measures 

¶ The land use map, which graphically represents the Cityôs existing and planned land use mix and pattern. 

The General Plan document is organized into nine elements. The state-mandated elements are land use, 

circulation, open space and conservation, safety, 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, followed by goals, 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 implementation measures include 

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

¶ Land Use Element discusses existing and projected land-use conditions, land-use designations and 

standards, community form, community design, and growth management. The goals and policies are 
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intended to promote a balanced land-use pattern that supports innovative land-use approaches and retains 

and enhances the distinct character and identity of Roseville. 

¶ Circulation Element identifies the general 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 throughout the City. 

¶ Air Quality and Climate Change Element integrates related land-use, transportation and circulation, 

transit, and energy issues. The policies and implementation measures are intended to improve air quality 

and encourage cooperation among the jurisdictions involved in regional air quality efforts. 

¶ Open Space and Conservation Element provides 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 areas 

for the use and enjoyment of the community. 

¶ Parks and Recreation Element provides goals and policies for both traditional ñactiveò park lands and 

non-traditional ñopen space recreationalò park lands. It specifies standards and conditions as guidelines 

for planning parks and recreation facilities, including size, type, and location. 

¶ Public Facilities Element identifies 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, schools, electric 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 fair-share contribution of new development toward the provision of services and facilities. 

¶ Safety Element establishes standards and plans for the protection of the community from a variety of 

hazards, including earthquakes, flooding, crime, fire, hazardous materials, and electromagnetic fields. 

¶ Noise Element establishes standards for transportation and fixed noise sources to protect the health and 

welfare of the community. 

¶ Housing Element identifies 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 

Rosevilleôs 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 programs, resource management strategies, development standards and a 

comprehensive infrastructure plan. Specific plans currently exist for the Amoruso Ranch, Creekview, Del Webb, 

Downtown, Highland Reserve North, North Central Roseville, Northeast Roseville, North Industrial, North 

Roseville, Northwest Roseville, Riverside Gateway, Sierra Vista, Southeast Roseville, Stoneridge, West 

Roseville, and the Infill Area. All 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 enter into contracts to lock in regulations and policies 

governing a property. Development agreements benefit the City and its residents by detailing the developerôs 

responsibilities for public improvements and infrastructure, such as streetlights and roads. Development 

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 guidelines identify the Cityôs expectations for planning, designing and reviewing development 

proposals in Roseville. They establish standards for high quality development and design. The community design 

guidelines provide design professionals, property owners, commissioners, staff, and residents with a clear and 

common understanding of the Cityôs expectations for the planning, design, and review of development proposals 

in Roseville. They also increase the communityôs awareness and appreciation of design considerations. 

6.2.5 Open Space Preserve Overarching Management Plan 

In August 2011, the City of Roseville adopted an Open Space Preserve Overarching Management Plan 

(OSPOMP), which provides a City-wide approach to open space management, maintenance, and monitoring of 

the Cityôs open space preserves. The OSPOMP also provides the same approach for the management and 

maintenance of open space areas outside of a preserve area. Prior to adoption of the OSPOMP, the City managed, 

monitored, and provided reports to the U.S. Army Corps of Engineers for over 30 individual preserve 

management plans regulated by natural resource agencies, with various requirements for management and 

monitoring that had evolved in comprehensiveness and complexity since the 1990s. Adoption of the OSPOMP 

eliminates the need for additional management plans when new open space is dedicated through the development 

process or habitat conservation efforts. 

6.2.6 Urban Water Management Plan 

The City of Roseville Urban Water Management Plan plays an important role in water supply planning and 

management. Current drought conditions have resulted in unprecedented state mandates for water conservation. 

The 2020 Urban Water Management Plan is the primary compliance document for interim water use targets 

required by the Water Conservation Act of 2009. The primary objective of that plan is to provide a framework for 

long-term water supply planning and document how urban water suppliers carry out long-term resource planning 

responsibilities. 

The 2020 Urban Water Management Plan describes the City water system, historical and projected use, and water 

supply sources. It compares projected water supply to water demand during normal, single-dry, and multiple dry 

years in 5-year increments from 2025 to 2045. 

6.2.7 Emergency Operations Plan 

The City of Roseville Emergency Operations Plan (EOP) establishes an emergency management organization and 

assigns functions and tasks consistent with Californiaôs Standardized Emergency Management System. It 

provides for the integration and coordination of planning efforts of multiple jurisdictions. This plan was reviewed 

and approved by representatives from each City of Roseville department, local special districts with emergency 
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services responsibilities in the City, and the Placer County Office of Emergency Services. The content is based on 

guidance approved and provided by the State of California and FEMA. The EOP 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 process for this hazard mitigation plan was the simultaneous review of the EOP. The 

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 multi-hazard mitigation plan. 

6.3 CAPABILITY ASSESSMENT 

The planning team performed an inventory and analysis of existing authorities and capabilities called a ñcapability 

assessment.ò A capability assessment creates an inventory of a jurisdictionôs codes, programs and policies, and 

evaluates its capacity to carry them out. It presents a toolkit for implementing the hazard mitigation plan and for 

identifying opportunities to increase the Cityôs core capabilities to support mitigation actions. The 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 as they developed 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 meet the best 

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 and regulations to protect 

and serve residents. Local policies are typically identified in a variety of community plans, implemented via a 

local ordinance, and enforced through a governmental body. An assessment of planning and regulatory 

capabilities is presented in Table 6-3. 

Table 6-3. Planning and Regulatory Capability 

 
Local 

Authority 
Other Jurisdiction 

Authority  State Mandated 
Integration 

Opportunity? 

Codes, Ordinances and Requirements 

Building Code Yes No Yes No 

Comment:  The 2022 California Building Standards Code was adopted by the City of Roseville and incorporated by reference into the 
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 

Post-Disaster Recovery  No No No No 

Comment:   

Real Estate Disclosure  No Yes Yes No 

Comment:  State of California Natural Hazards Disclosure Act, effective 6/1/1998 (California Civil Code Section 1003) states that real 
estate sellers and brokers are legally required to disclose if a property being sold lies within one or more state or locally 
mapped hazard areas. 
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Local 

Authority 
Other Jurisdiction 

Authority  State Mandated 
Integration 

Opportunity? 

Flood Damage Prevention Ordinance Yes Yes Yes Yes 

Comment:  The Roseville Zoning Ordinance incorporates combining or overlay of districts to regulate floodplain development, open space 
preservation, and other sensitive habitat. The Flood Damage Prevention Ordinance (RMC 9.80) regulates development in 
special flood hazard areas. Outside agencies with jurisdiction over sensitive habitats include the U.S. Army Corps of Engineers 
and California Department of Fish and Wildlife. 

Growth Management Yes No Yes Yes 

Comment:  Growth management strategies are incorporated into the Land Use Element and Housing Element of the General Plan.  

Site Plan Review  Yes No No No 

Comment:  The Zoning Ordinance (RMC 19.74.010.(C)) requires a design review permit for all new construction except single-family and 
two-family residences. Site design, building architecture, landscape design, and lighting are reviewed through the design 
review permit. Design review permits are reviewed and approved by the Cityôs Design Committee or Planning Commission. 

Environmental Protection Yes No Yes Yes 

Comment: The Cityôs General Plan Open Space and Conservation Element includes policies for all new planning areas, including 
requirements to preserve and protect natural habitat areas (including riparian corridors), protect special-status species, and 
preserve floodplain areas within open space. The Cityôs Tree Ordinance specifically regulates the removal of and mitigation 
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 Cityôs General Plan has integrated climate change resilience and adaptation goals and policies throughout the General 
Plan, including within the Safety Element, Open Space and Conservation Element, and Air Quality and Climate Change 
Element. Municipal Climate Action Plan adopted 2009. 

Planning Documents 

General Plan Yes No Yes Yes 

Is the plan compliant with Assembly Bill 2140? Yes 

Comment:  The Cityôs General Plan 2035 was adopted by the City Council on August 5, 2020, and is implemented through 14 specific 
plans (Amoruso Ranch, Sierra Vista, Creekview, Downtown, Riverside Gateway, Southeast Roseville, Northeast Roseville, 
Northwest Roseville, North Central Roseville, North Roseville, Highland Reserve North, Stoneridge, Del Webb, and West 
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 2-3 years 

Comment:  The 5-year Capital Improvement Plan addresses roads, water, sewer, electric, and park facilities. FY 2022-2023 ï 2026-
2027.  

Floodplain or Watershed Plan No No No No 

Comment:   

Stormwater Plan Yes No Yes Yes 

Comment:  Stormwater Management Plan, February 2004. The plan is required by the State of California as part of the federal National 
Pollution Discharge Elimination System program. Outside jurisdictional authority is through the State Water Resources 
Control Board and Regional Water Quality Control Board (Central Valley Region). City also revised Sewer 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 with the Urban Water Management 
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 areas have been established as a condition of 
Section 404 permits and biological opinions of the U.S. Fish and Wildlife Service and are regulated through the Cityôs 
Overarching Open Space Preserve Management Plan approved by the U.S. Fish and Wildlife Service and U.S. Army Corps 
of Engineers. The Open Space and Conservation Element of the Cityôs General Plan also contains policies relative to habitat 
conservation. 
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Local 

Authority 
Other Jurisdiction 

Authority  State Mandated 
Integration 

Opportunity? 

Economic Development Plan Yes No No No 

Comment:  Current economic development strategy was adopted by the City Council in 2022. This document will guide the City for 
efforts related to business attraction, retention, expansion, and creation. 

Community Wildfire Protection Plan No Yes, Placer County 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, 2004 (Resolution #04-301) and 
previously updated in January 2011 conjunction with the 2011 Multi-Hazard Mitigation Plan update. The EOP was 
subsequently reviewed parallel to the 2023 hazard mitigation plan update. The plan is mandated by the California Office of 
Emergency Services. 

Threat and Hazard Identification and Risk Assessment No No No No 

Comment:   

Terrorism Plan Yes No No No 

Comment: Terrorism Contingency Plan, 2010 

Post-Disaster 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 guidelines. The city does not 
currently have a stand-alone plan but is currently in the process of developing a continuity of government and continuity of 
operations 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 plan or be supported or enhanced by components of this plan. The City considered 

actions to implement this integration. The column in Table 6-3 labeled ñIntegration Opportunityò identifies 

capabilities that can support or be supported by components of this plan. Where ñyesò is 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 strategy cannot be successfully implemented without appropriate personnel. The assessment of 

administrative and technical capabilities focuses on the availability of personnel resources responsible for 

implementing hazard mitigation. These resources include technical experts, such as engineers and scientists, as 

well as personnel with capabilities that may be found in multiple departments, such as grant writers. The 

assessment is presented in Table 6-4. 
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Table 6-4. Administrative and Technical Capability 

Staff/ Personnel Resources 
Available 
(Y or N) Department or Agency (Positions) 

Planners or engineers with 
knowledge of land development and 
land management practices 

Y Departments of Development Services, Public Works, Environmental Utilities, 
Electric, and Parks, Recreation & Libraries (Planners, Engineers, Landscape 
Architect) 

Engineers or professionals trained in 
construction practices related to 
buildings and/or infrastructure 

Y Public Works, Development Services Department- Engineering Division 
(Engineering Inspectors); Building Inspection Division (Building Inspectors); 
Environmental Utilities Department (Engineers and Inspectors for 
Water/Sewer/Storm water), Parks, Recreation & Libraries (Park Development) 

Planners or engineers with an 
understanding of natural hazards 

Y Development Services Department (Planners, Engineering); Public Works 
(Engineers); Environmental Utilities (Engineers) 

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

Surveyors N No licensed surveyors on City staff. City can and has contracted for survey work 
on as-needed basis. 

Personnel skilled or trained in GIS 
Applications 

Y Development Services Department (Business Services Technicians); Public 
Works (Engineering Assistants); Fire Department (GIS Analysts); Environmental 
Utilities Department (Mapping Manager); Information Technology Department 
(GIS Manager) 

Scientist familiar with local natural 
hazards 

N  

Emergency manager Y Fire Department, Police Department (Emergency Preparedness Co-Managers) 

Mutual aid agreements Y Fire Department (Fire Marshal) 

Grant writers Y City Managerôs Office (Government Relations Manager) 

Resilience Officer Y City Managerôs Office (City Manager) 

Staff with expertise or training in 
benefit/cost analysis 

Y Finance Department (administration and budget); City Managerôs Office 
(Economic Development Team); Public Works; Environmental Utilities 
Department; Electric Department 

6.3.4 Fiscal Capabilities 

Assessing a jurisdictionôs fiscal capability provides an understanding of the ability to fulfill the financial needs 

associated with hazard mitigation projects. This assessment identifies both outside resources, such as grant-

funding eligibility, and local jurisdictional authority to generate internal financial capability, such as through 

impact fees. The assessment of fiscal capabilities is presented in Table 6-5. 

Table 6-5. Fiscal Capability 

Financial Resources Accessible or Eligible to Use (Y or N) 

Community Development Block Grants Y 

Capital Improvements Project Funding Y 

 Authority to Levy Taxes for Specific Purposes Y 

User Fees for Water, Wastewater, and Electric Service Y 

Impact Fees for Buyers or Developers of New Development/Homes Y 

Incur Debt through General Obligation Bonds Y 

Incur Debt through Special Tax Bonds Y 

Incur Debt through Private Activity Bonds N 

Could Withhold Public Expenditures in Hazard-Prone Areas N 

State-Sponsored Grant Programs Y 
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6.3.5 Development and Permitting Capability 

Jurisdictions regulate land use through the adoption and enforcement of zoning, 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 and permitting capabilities are presented in Table 6-6. 

Table 6-6. Development and Permitting Capability  

Criterion Response 

Does your jurisdiction issue development permits? Yes 

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

Does your jurisdiction have the ability to track permits by 
hazard area? 

Yes, for certain hazards 

Does your jurisdiction have a buildable lands inventory? Yes 

¶ If yes, please briefly describe. As of 2023, the City has a developed residential inventory of 60,543 
units with a further 16,656 units of allocated capacity remaining to be 
built. 

6.3.6 NFIP Compliance 

Flooding is the costliest natural hazard in the United States. Community participation in the NFIP opens up 

opportunity for additional grant funding associated specifically with flooding issues. Assessment of the 

jurisdictionôs current NFIP status and compliance provides planners with a greater understanding of the local 

flood management program, opportunities for improvement, and available grant funding opportunities. 

Information on NFIP compliance is presented in Table 6-7. 

6.3.7 Public Outreach Capacity 

Regular engagement with the public on 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 opens a two-way dialogue that can result in a more 

resilient community based on education and public engagement. An assessment of education and outreach 

capabilities is presented in Table 6-8. 

6.3.8 Participation in Other Programs 

Other programs, such as the Community Rating System and Firewise USA, can enhance a jurisdictionôs ability to 

mitigate, prepare for, and respond to natural hazards. These programs indicate a jurisdictionôs desire to go beyond 

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 minimize the impact of natural hazards on a community. Classifications under 

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

Criterion Response 

What local department is responsible for floodplain management? Public Works 

Who is your floodplain administrator? (department/position) Public Works/Senior Civil Engineer  

Are any certified floodplain managers on staff in your jurisdiction? Yes 

What is the date that your flood damage prevention ordinance was last amended? 2010 

Does your floodplain management program meet or exceed minimum requirements? Meets 

If exceeds, in what ways?   

When was the most recent Community Assistance Visit or Community Assistance 
Contact? 

March 27, 2023 

Does your jurisdiction have any outstanding NFIP compliance violations that need to 
be addressed?  

No 

If so, state what they are.   

How does your jurisdiction make Substantial Damage determinations? All permits for improvements or damage 
to buildings within the Regulatory 
Floodplain have eligible costs totaled on a 
rolling 10-year cumulative basis. If costs 
exceed 50 percent of building value, 
building must be made compliant with 
current NFIP regulations. 

How many substantial-damage closed paid losses? 67 

Are any RiskMAP projects currently underway in your jurisdiction? No 

If so, state what they are.   

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

If no, state why.   

Does your floodplain management staff need any assistance or training to support its 
floodplain management program?  

Yes 

If so, what type of assistance/training is needed? Training on changes to the NFIP and 
CRS, driven by flood insurance reform. 

Does your jurisdiction participate in the Community Rating System (CRS)?  Yes 

If yes, is your jurisdiction interested in improving its CRS Classification? Class 1 Community 

If no, is your jurisdiction interested in joining the CRS program? N/A 

How many flood insurance policies are in force in your jurisdiction?a 311 

What is the insurance in force? $101,453,200 

What is the premium in force? $212,151 

How many total loss claims have been filed in your jurisdiction?a 300 

What were the total payments for losses? $9,864,992 

a. As of December 2, 2022 
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Table 6-8. Education and Outreach  

Criteria Response 

Do you have a public information officer or 
communications office? 

Yes ï A Public Affairs & Communications Department and multiple Public 
Information Officers serving the City, including Public Works, Police, and Fire 
departments. Staff is heavily involved in developing and sharing mitigation-
specific information and other related communication. 

Do you have personnel skilled or trained in 
website development? 

Yes, multiple 

Do you have hazard mitigation information 
available on your website? 

Yes 

¶ If yes, please briefly describe. City website contains the maintained mitigation website: 
Roseville.ca.us/hazardplan. This page includes information on the Hazard 
Mitigation Plan, meetings, input opportunities, and progress reports. 

Do you utilize social media for hazard mitigation 
education and outreach? 

Yes 

¶ If yes, please briefly describe. Facebook, Twitter, Nextdoor, and other communication channels are regularly 
used for educating and engaging the public. 

Do you have any resident boards or commissions 
that address issues related to hazard mitigation? 

Yesðthe Roseville Coalition of Neighborhood Associations is an active 
neighborhood association that participated in the 2023 Plan Steering Committee. 
The City engages this group on an ongoing basis. 

Do you have any other programs already in place 
that could be used to communicate hazard-related 
information? 

Yes 

¶ If yes, please briefly describe. Roseville has regular email news updates, community events, Neighborhood Fire 
Station Tours, media coverage, and other opportunities for the public to receive 
information. 

Do you have any established warning systems for 
hazard events? 

YesðAlert Roseville, which is a community notification system to alert the public 
about emergency events and other important public safety information. People 
can elect to receive alerts for multiple locations, like a childôs school or elderly 
parentôs 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 W49TKZLUYCJ3 N/A 

Community Rating System Yes 1 10/01/06 

Building Code Effectiveness Grading Schedule Yes 2/2 11/28/2011 

Public Protection Yes 2 May 2015 

Storm Ready Yes Blue N/A 

Firewise No N/A N/A 

6.3.9 Adaptive Capacity 

An adaptive capacity assessment evaluates a jurisdictionôs ability to anticipate impacts from future 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 jurisdictions with an 

opportunity to identify areas for improvement by ranking their capacity high, medium, or low. The communityôs 

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

Adaptive Capacity Assessment Questions Jurisdiction Rating 

Technical Capacity 

Jurisdiction-level understanding of potential climate change impacts High 

Comment: Air Quality and Climate Change Element of General Plan 2035, Communitywide Sustainability Action Plan, Specific Plans, 
Municipal Climate Action Plan  

Jurisdiction-level monitoring of climate change impacts Medium 

Comment: Communitywide Sustainability Action Plan details primary and supporting measures, last updated in 2010 

Technical resources to assess proposed strategies for feasibility and externalities Medium 

Comment: Various project-specific Air Quality Impact Analyses 

Jurisdiction-level capacity for development of greenhouse gas emissions inventory High 

Comment: City of Roseville Greenhouse Gas Emissions Reduction Plan Analysis, Placer County GHG Emissions Inventories available, 
determined locally in Roseville on a project by project basis (ex. Greenhouse Gas Emissions from implementation of proposed project).  

Capital planning and land use decisions informed by potential climate impacts High 

Comment: Goal LU6.3 in Land Use Element - Coordinate and take a lead role, where feasible, with local, state, federal, and other 
agencies on regional issues of importance, including but not limited to air quality, climate change mitigation and resiliency, transportation, 
water supply, sewage treatment, solid waste disposal and recycling, flood control, hazardous waste management, resource protection, 
and transit. 

Participation in regional groups addressing climate risks Medium 

Comment: Placer County Air Pollution Control District 

Implementation Capacity 

Clear authority/mandate to consider climate change impacts during public decision-making processes High 

Comment: GHG emissions and climate change The California Environmental Quality Act (CEQA) requires evaluation of greenhouse 
gases and climate change for all land development projects. These impacts were evaluated citywide as part of the updated 2035 General 
Plan adopted in 2035 and are also addressed for individual projects which require CEQA compliance. 

Identified strategies for greenhouse gas mitigation efforts Medium 

Comment: 2035 General Plan 

Identified strategies for adaptation to impacts High 

Comment: Community Sustainability Action Plan, Hazard Mitigation Plan 

Champions for climate action in local government departments Medium 

Comment: Development Services Planning Department 

Political support for implementing climate change adaptation strategies Medium 

Comment: City Council 

Financial resources devoted to climate change adaptation Medium 

Comment: FY2022-23 budget mentions ñintensified [the] focus on ways to mitigate climate change.ò Roseville Transit Strategy ï reduce 
air emissions and traffic; Electric Vehicle Program and Campaign; Building Electrification ï CA 2045 carbon neutrality goal  

Local authority over sectors likely to be negative impacted Medium 

Comment: Roseville Environmental Utilities and Roseville Electric 

Public Capacity 

Residentsõ knowledge and understanding of climate change risks Medium 

Comment: Communitywide Sustainability Action Plan had opportunities for community participation/input in the development process;  

Residentsõ support of adaptation efforts Unsure 

Comment: Dry Creek Conservancy 

Residentsõ capacity to adapt to climate impacts Medium 

Comment: Roseville Water Future Initiative 

https://cdn5-hosted.civiclive.com/UserFiles/Servers/Server_7964838/File/Government/Departments/Development%20Services/Planning/Projects%20of%20Interest/Villasport%20Draft%20EIR/4.4%20Greenhouse%20Gas%20Emissions.pdf
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Adaptive Capacity Assessment Questions Jurisdiction Rating 

Local economy current capacity to adapt to climate impacts Hight 

Comment: Green pricing program through Roseville Electric, Property Assessed Clean Energy (PACE) financing for homeowners to 
make renewable energy, energy and water efficiency upgrades and wildfire & earthquake hardening to homes 

Local ecosystems capacity to adapt to climate impacts Medium 

Comment: Watershed restoration along Dry Creek in 2021 

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 mitigation plan. The City 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 used for future updates such summarized in Table 

6-11. 

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

Existing Plan / Program Incorporated into Hazard Mitigation Plan Update Process 

Cityôs General Plan Review Safety element to ensure compliance with current guidance 

Climate action/adaptation plans Utilize updated data from hazard mitigation plan update to update existing climate plans 

Resilience plan Incorporate relevant hazard mitigation plan action items into resiliency plans 

Emergency response and operation plan Utilize identified hazards in development of emergency operations center trainings and 
exercises and response  

Capital improvement plan Update plan to include any new action items 

Municipal codes Review codes to ensure compliance with current mitigation guidance 

Community design guidelines Update city guidelines as warranted based upon any new information or data while 
conducting hazard mitigation plan update 

Water efficient landscape design guidelines Update city guidelines as a result of changing environmental condition learned during the 
hazard mitigation plan update 

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

Water system vulnerability assessments Reviewed delivery of Environmental Utilities Programs and incorporated assessments into 
hazard mitigation plan 

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

The City is fully committed to plan integration where feasible and valuable, as evidenced 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 the City of Roseville to expand on and improve its core capabilitiesðwith 

an emphasis on planning/regulatory, administrative/technical, financial and NFIP compliance capabilitiesðas 

required for local hazard mitigation plans (44 CFR Section 201.6(c)(3)). 
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Planning and Regulatory Capabilities 

Any of the Cityôs planning and regulatory capabilities 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 and 

hazards and impacts. Opportunities to integrate these plans and regulations with this hazard mitigation plan are 

identified in Table 6-3. These points of integration will occur as plans, codes, and standards are reviewed and 

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

capabilities (see Table 20-1, Actions DF-1, EQ-2, F-1, F-5, F-8, F-9, F-11, F-12, F-14, F-15, F-21, F-24, HC-2, 

HC-10, HH-1, HH-2, MH-2, MH-3, MH-4, MH-10, and WF-2). 

Over the next year the City will be reviewing and updating various emergency plans including emergency 

operations, continuity of operations, hazard mitigation, training and exercises, recovery, evacuations, among 

others as part of the Cityôs commitment to its emergency management program. 

Administrative and Technical Capabilities 

As shown in Table 6-4, the City 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 by the City 

and expanded as deemed necessary based on development of new programs or change in scope of existing 

programs. Improvement in the availability of resources, including personnel to assist and programs implemented, 

for vulnerable populations including the homeless, elderly, low-income households, and others will be a focus 

during this planning cycle; the departments and divisions of Housing, Public Affairs & Communications, Human 

Resources, and the Roseville Coalition of Neighborhood Associations will focus on this endeavor. 

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 FEMAôs suite of Hazard Mitigation Assistance (HMA) grant programs, 

thus leveraging the Cityôs 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 Cityôs resilience 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 City has all 10 of the 

capabilities assessed, providing a sound local footing for funding mitigation actions. Based on this assessment, the 

City will  expand its financial capabilities by continuing to apply for FEMA HMA funds to improve the City and 

offset costs. 

NFIP Compliance 

The City is currently in full compliance and good standing with the National Flood Insurance Program and 

participates in the CRS program. Participation in the CRS program represents an expansion of the minimum 

requirements of the NFIP. The City has identified two mitigation actions (F-3, F4) that state the Cityôs 

commitment to maintaining its good standing under the NFIP and CRS programs. This hazard mitigation plan 

represents an opportunity to enhance Rosevilleôs CRS program classification, which the City may pursue under 

future verification of its CRS program. 
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Public Outreach Capabilities 

As identified in Table 6-8, the City of Roseville has extensive public outreach capacities and capabilities. The 

City will continue to use and leverage these capabilities (e.g., the StoryMap) to communicate risk and promote the 

mitigation goals, objectives and actions identified in this plan during its implementation. Additionally, the city 

will utilize these capabilities to keep its residents informed on the planôs progress pursuant to the plan 

maintenance strategy identified in Chapter 21 of this plan. Improvement in communications with vulnerable 

populations including the homeless, elderly, low-income households, and others will be a focus during this 

planning cycle; the departments and divisions of Housing, Public Affairs & Communications, Human Resources, 

and RCONA will focus on this outreach endeavor. Increasing communications with these populations will assist 

in the identification of potential mitigation strategies to implement and reduce the populationôs 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: 

¶ Identify and profile each hazardðThe following information is given for each hazard: 

ü A summary of past events that have impacted the planning area 

ü Geographic areas most affected by the hazard 

ü Event frequency estimates 

ü Severity descriptions 

ü Warning time likely to be available for response. 

¶ Determine exposure to each hazardðExposure 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 facilitiesðVulnerability 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 

assessment for the dam failure, earthquake, and flood 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, state, and local databases were reviewed to locate spatially based data relevant to this planning effort. 

Maps were produced using geographic information system (GIS) software to show the spatial extent and location 

of identified hazards when such data was available. 

7.1.2 Modeling 

Overview 

FEMA developed the standardized GIS-based 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, and emergency 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 disasters. The program maps and 

calculates hazard data and damage and economic loss estimates for buildings and infrastructure. Its advantages 

include the following: 

¶ Provides a consistent methodology for assessing risk across geographic and political entities. 
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¶ 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. 

¶ Facilitates review of mitigation plans because it helps to ensure that FEMA methodologies are 

incorporated. 

¶ Supports grant applications by calculating benefits using FEMA definitions and terminology. 

¶ Produces hazard data and loss estimates that can be used in communication with local stakeholders. 

¶ Is administered by the local government and can be used to manage and update a hazard mitigation plan 

throughout its implementation. 

For flood-related hazards, Hazus calculates losses to structures due to inundation based on depth 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 the quantity 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 casualties, the damage 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 and hazards; 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: 

¶ Level 1ðAll of the information needed to produce an estimate of losses is included in the softwareôs 

default data. This data is derived from national databases and describes in general terms the characteristic 

parameters of the planning area. 

¶ Level 2ðMore accurate estimates of losses require more detailed information about the planning area. 

Level 2 estimates of losses require detailed information on local geology, hydrology, hydraulics, building 

inventory, utilities, and critical facilities. This information is needed in a GIS format. 

¶ Level 3ðThis 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 were developed through web-based 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 geologists, emergency management specialists, and others. 

7.2.2 Assessment of Exposure and Vulnerability 

The risk assessment for this plan determined exposure and vulnerability to identified hazards of concern for the 

overall planning area and individual cities. The approach used for each hazard is described below. 
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Flood, Dam Failure, and Earthquake 

Exposure and vulnerability to flood, dam failure, and earthquake were evaluated using Hazus (Version 5.1) as 

follows: 

¶ FloodðA Level 2, user-defined analysis was performed to assess the risk and vulnerability to flooding in 

the planning area for general building stock and for critical facilities. To estimate damage that would 

result from a flood, Hazus uses pre-defined relationships between flood depth at a structure and resulting 

damage, with damage given as a percent of total replacement value. Curves defining these relationships 

have been developed for damage to structures and for damage to typical contents within a structure. By 

inputting flood depth data and known property replacement cost values, dollar-value estimates of damage 

were generated. 

¶ Dam FailureðA Level 2 analysis was run for the combined dam failure inundation area using the flood 

methodology described above. 

¶ EarthquakeðOnce 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 casualties, the amount 

of damage to transportation systems and utilities, the number of people displaced from their homes, and 

the estimated cost of repair and clean up. A Level 2 analysis was performed to assess earthquake exposure 

and vulnerability for two scenario events and one probabilistic event: 

ü A Magnitude-6.8 event on the Concord-Green Valley Fault with an epicenter 56 miles southwest of 

Roseville 

ü A Magnitude-7.1 event on the Great Valley Fault with an epicenter 58 miles west northwest of 

Roseville 

ü The standard Hazus 100-year probabilistic event. 

Severe Weather and Wildfire 

For most of the hazards of concern, historical data was not adequate to model future losses. However, areas and 

inventory susceptible to some of the hazards of concern were mapped, and exposure was evaluated. For other 

hazards, a qualitative analysis was conducted using the best available data and professional judgment. 

Drought 

The risk assessment methodologies used for this update focus on impacts to structures. Because drought does not 

impact structures, the risk assessment for drought was more limited and qualitative than the assessment for the 

other hazards of concern. 

Health Hazards and Human-Caused Hazards 

The non-natural hazards of concern were assessed to different standards for the following reasons: 

¶ The assessment of non-natural hazards is optional under federal hazard mitigation planning requirements 

(44 CFR Section 201.6). 

¶ The data needed to assess risk, such as maps of extent and location and applied damage functions, are not 

readily available for these types of hazards. 

¶ A key element of risk is the probability of occurrence. Probabilities are usually assigned based on past 

historical occurrences. While human-caused and human health hazards have had significant impacts on 

our nation as a whole, they have not impacted regions of the country uniformly 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 assessed based on household income; households with 

incomes of $40,000 or less were defined as economically disadvantaged. Demographic numbers were calculated 

using 2020 Census data at the Census block level provided with Hazus. The household income level of $40,000 is 

the closest interval in the Census data to $35,000 which is the upper limit of low income as defined in the 

Roseville General Plan. For the geographic analysis, hazard areas were intersected with the Census block 

polygons. All households in the intersected blocks were considered to be in 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 information derived from parcel and tax assessor data provided by 

the City of Roseville were loaded into Hazus. When available, an updated inventory was used in place of the 

Hazus defaults for critical facilities. 

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

is based on industry-standard cost-estimation models published in RS Means Square Foot Costs (Gordian n.d.). It 

is calculated using the RS Means square foot cost for a structure, which is based on the Hazus occupancy class 

(e.g., multi-family residential, commercial retail trade), multiplied by the square footage of the structure from the 

tax assessor data. For single-family residential, the construction class and number of stories also factor into 

determining the square foot costs. 

7.3.2 Hazus Data Inputs 

The following hazard data were used for the Hazus Level 2 analysis conducted for the risk assessment: 

¶ FloodðThe effective Digital Flood Insurance Rate Map (DFIRM) for the planning area was used to 

delineate flood hazard areas and estimate potential losses from the 100-year, 500-year and 10-year flood 

events and the ñarea with reduced risk due to leveeò that is delineated in the DFIRM data. Using the 

DFIRM floodplain boundaries and base flood elevation information, and the Central Valley Flood 

Delineation Project 3-foot digital elevation model data, flood depth grids were generated and integrated 

into the Hazus model. Hazus used Census data at the block level, FEMA floodplain data, and GIS data for 

the Cityôs regulatory floodplain. 

¶ Dam FailureðInundation area data from the Folsom Dam Containment Dike Failure Risk Assessment 

Project, provided by the City of Roseville, and the 3-foot digital elevation model were used to develop 

depth grids that were integrated into the Hazus model. 

¶ EarthquakeðEarthquake shake maps prepared by the USGS were used for the analysis of this hazard. 

Data from the California Geological Survey on National Earthquake Hazard Reduction Program soil 

types and liquefaction zones were also 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 sources. Frequency 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 StormðNo GIS format severe storm area data were identified for the City of Roseville. 

¶ WildfireðCalifornia Department of Forestry and Fire Protection (CAL FIRE) fire severity data was 

downloaded from the CAL FIRE website. 

7.3.4 Data Source Summary 

Table 7-1 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 dataa 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 informationb City of Roseville 2022 Digital (GIS) format 

Building replacement cost RS Means 2022 Printed. Updated RS Means values 

Population data California, Department of Finance 2020 Digital (GIS and tabular) format 

Digital Flood Insurance Rate Mapc FEMA 2018 Digital (GIS) format 

First floor elevation data Hazus Default Methodology 2022 Digital (tabular) format 

Earthquake shake maps USGS Earthquake Hazards Program website 2017 Digital (GIS) format 

National Earthquake Hazard Reduction 
Program Soils 

California Department of Conservation 2015 Digital (GIS) format 

Dam inundation area City of Roseville, Bureau of Reclamation 2010 Digital (GIS) format 

Landslide California Geological Survey 2016 Digital (GIS) format 

Wildfire CAL FIRE 2008 Digital (GIS) format 

Digital Elevation Model City of Roseville 2016 Digital (GIS) format 

CRITICAL FACILITIES AND ASSETS 

Landmarksd City of Roseville 2022 Digital (GIS) format 

State and local bridges Caltrans 2022 Digital (GIS) forma 

Rail facilities Caltrans 2022 Digital (GIS) format 

Telecommunications facilities City or Roseville 2022 Digital (GIS) format 

Consolidated communications facilities Consolidated Communications 2022 Digital (GIS) format 

Hazardous material facilities U.S. EPA Toxic Release Inventory 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 data included county tax assessor information such as use code, year built, and building square footage 
b. Building information includes area, occupancy, date of construction, and stories 
c. Placer County FIRM, effective 11/02/2018 
d. Landmarks include fire stations, police stations, schools, medical care facilities, helipads, rail 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 hazard-specific vulnerability evaluations rely on the best available data 

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 notice residents have to prepare for a specific hazard event. 

¶ The uncertain spatial accuracy of the dam inundation area data. 

These factors can affect loss estimates by a factor of two or more. Therefore, potential exposure and loss estimates 

are approximate and should be used only to understand relative risk. Over 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 ecosystems of the City of Roseville in a variety of 

ways. Climate change impacts are most frequently associated with negative consequences, such as increased flood 

vulnerability or increased heat-related illnesses and other public health concerns; however, other changes may 

present opportunities. 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. 

8.1 GENERAL BACKGROUND 

ñClimate changeò refers to alterations in the long-term patterns of temperature, precipitation, humidity, wind, and 

seasons that play a fundamental role 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 Niño, La 

Niña and the Pacific Decadal Oscillation, volcanic activity, changes in the sunôs energy output, variations in 

Earthôs orbit), but they can also be driven by human activity. Many of the changes observed in Earthôs climate 

since the early 20th century have been attributed to human activity. 

8.1.1 Greenhouse Gases 

The well-established worldwide warming trend of recent decades and its related impacts are caused by increasing 

concentrations of carbon dioxide and other greenhouse gases in the earthôs atmosphere. Greenhouse gases are 

gases that trap heat in the atmosphere, resulting in a warming 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, such as fossil fuel combustion for energy and 

transportation, wastewater treatment, agricultural production, livestock, landfills, and changes in land use. 

Figure 8-1 shows greenhouse gas emissions by economic sector in California for 2019, the most current data. 

Transportation is the largest source of CO2 for 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 risen 43 percent since then, 

reaching 399 ppm in 2014 (see Figure 8-2). 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 to these records, carbon 

dioxide concentrations in the atmosphere are the highest that they have been in 800,000 years (NASA 2022). The 

latest carbon dioxide measurement taken in February 2022 was 418 ppm (NASA 2022). According to NASA, 

most of this trend is likely human-induced (NASA 2022). 
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Source: (California Air Resources Board 2022) 

 

Figure 8-1. Californiaôs 2020 Greenhouse Gas Emission Inventory by Sector 

Source: (NASA 2022) 

 

Figure 8-2. Global Carbon Dioxide Concentrations Over Time 
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8.2 HOW CLIMATE CHANGE AFFECTS HAZARD MITIGATION 

Climate change will affect the people, property, economy, and ecosystems of the planning area in a variety of 

ways. Consequences of climate change include increased flood vulnerability and increased heat-related 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 predicting the likelihood 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, averages based on the past 

frequencies of, for example, floods are used to estimate future frequencies: if a river has flooded an average of 

once every 5 years for the past 100 years, then it can be expected to continue to flood an average of once every 

5 years. 

For hazards 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 example, the frequency of flooding will not remain constant if broad precipitation 

patterns change over time. Specifically, as hydrology changes, storms currently considered to be the 100-year 

flood might strike more often, leaving many communities at greater risk. 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 analysis. 

8.2.1 Current Indications of Climate Change 

Global Indicators 

The major scientific agencies of the United Statesðincluding NASA and the National Oceanic and Atmospheric 

Administration (NOAA)ðhave presented evidence that climate change is occurring. NASA summarizes key 

evidence as follows (National Aeronautics and Space Administration 2022): 

¶ Global Temperature RiseðThe planetôs average surface temperature has risen about 2.12 ºF since the 

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 and 2020 are tied for the warmest year on record. 

¶ Warming OceansðThe ocean has absorbed much of the worldsô increased heat, with the top 300 feet of 

ocean showing warming of more than 0.6 ºF since 1969. Earth stores 90 percent of its extra energy in the 

ocean. 

¶ Shrinking Ice SheetsðThe Greenland and Antarctic ice sheets have decreased in mass. Data from 

NASAôs Gravity Recovery and Climate Experiment show Greenland lost an average of 279 billion tons 

of ice per year between 1993 and 2019, and Antarctica lost about 148 billion tons of ice per year. 

¶ Glacial RetreatðGlaciers are retreating almost everywhere around the worldðincluding in the Alps, 

Himalayas, Andes, Rockies, Alaska and Africa. 

¶ Decreased Snow CoverðSatellite 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. 

¶ Sea Level RiseðGlobal sea 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 IceðBoth the extent and thickness of Arctic sea ice has declined rapidly over the 

last several decades. 

¶ Extreme EventsðThe 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 increasing numbers of intense rainfall events. 

¶ Ocean AcidificationðSince 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 increasing by about 7 to 10 billion tons per year. 

California Indicators 

Monitoring and research efforts across California have generated data that describe changes already underway in 

the state. Notable examples across the state include the following (California Office of Environmental Health 

Hazard Assessment 2018): 

¶ Dissolved oxygen in coastal waters is declining throughout the south coast survey region 

¶ Since 1950, the northern Sierra Nevada showed an overall snowpack decline of 7.4 inches. 

¶ Unusually warm waters occurred in the Pacific Ocean in 2014-2015, leading to widespread impacts on 

marine life. This marine heat wave first appeared as a large area of exceptionally high sea surface 

temperatures in the Gulf of Alaska in November 2013 and later extended along the entire west coast of 

North America. 

¶ The surface area of seven Sierra Nevada glaciers has decreased dramatically since the beginning of the 

20th century. In 2014, the size of these glaciers ranged from 14 to 52 percent of their 1903 area. 

¶ Sea level has risen by about 7 inches since 1900 at San Francisco and by about 6 inches 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 about 9 percent. 

¶ Compared to the 1930s, forests across much of California today have lower densities of large trees, and 

higher densities 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 2014, and steep increases in mortality followed in 

subsequent years; the highest number, 62 million tree deaths, was recorded in 2016. 

¶ Future droughts may be hotter, as warm temperatures coincide with periodic dry years; 2016 and 2020 

were the warmest years on record. 

¶ Heat-related deaths and illnesses in California increased dramatically in 2006 following a record-breaking 

heat wave. At least 140 deaths occurred between July 15 and August 1. Deaths related to this heat wave 

were largely attributed to elevated nighttime temperatures. 

¶ The number of acres burned by wildfires statewide 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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scenariosðlow-emissions or high-emissions. In low-emissions scenarios, greenhouse gas emissions are assumed 

to be reduced substantially from current levels. In high-emissions scenarios, greenhouse gas emissions generally 

are assumed to increase or continue at current levels. Uncertainty in outcomes is generally addressed by averaging 

a variety of model outcomes. Despite this uncertainty, climate change projections present valuable information to 

help guide decision-making for possible future conditions. 

Global and National Projections 

The Intergovernmental Panel on Climate Change, which includes more than 1,300 scientists from the United 

States and other countries, project that Earthôs average temperatures will raise 2.5 to 10 ºF over the next century. 

The Third and Fourth National Climate Assessment Reports indicate the following (National Aeronautics and 

Space Administration 2022): 

¶ Change continuing through this century and beyondðGlobal 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 heat-trapping gases emitted globally, and how sensitive the Earthôs 

climate is to those emissions. 

¶ Temperatures continuing to riseðBecause human-induced 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. 

¶ Lengthening frost-free season and growing seasonðThe lengths of the frost-free 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. Across the United States, the growing 

season is projected to continue to lengthen. Increases of a month or more in the lengths of the frost-free 

and growing seasons are projected across most of the United States by the end of the century, with 

slightly smaller increases in the northern Great Plains. The largest increases in the frost-free season (more 

than eight weeks) are projected for the western United States, particularly in high elevation and coastal 

areas. The increases will be smaller if heat-trapping gas emissions are reduced. 

¶ Changing precipitation patternsðAverage U.S. precipitation has increased since 1900. Some areas 

have had increases greater than the national average, and some areas have had decreases. More winter and 

spring precipitation is projected over this century for the northern United States, with less for the 

Southwest. The recent trend toward increased heavy precipitation events will continue, even where total 

precipitation is expected to decrease, such as the Southwest. 

¶ More droughts and heat wavesðDroughts in the Southwest and heat waves everywhere are projected 

to become more intense, and cold waves less intense everywhere. Summer temperatures are projected to 

continue rising, and a reduction of soil moisture, which exacerbates heat waves, is projected for much of 

the western and central United States in summer. By the end of this century, what have been once-in-20-

year extreme heat days (one-day events) are projected to occur every two or three years over most of the 

nation. 

¶ Stronger and more intense hurricanesðThe 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 causes to these increases are still 

uncertain. Hurricane-associated storm intensity and rainfall rates are projected to increase as the climate 

continues to warm. 

¶ Arctic Ocean likely ice-free in summerðThe Arctic Ocean is currently expected to become essentially 

ice free in summer before 2050. 
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¶ Sea level rising 1 to 8 feet by 2100ðGlobal 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 melting land ice and the expansion of seawater as it warms. In the next several decades, storm 

surges and high tides could combine with sea-level rise and land subsidence, resulting in increased 

flooding in many regions. Sea-level rise will continue past 2100 because the oceans take a very long time 

to respond to temperature conditions at the Earthôs surface. 

Projections for California 

According to Californiaôs Fourth Climate Change Assessment, the state can expect the following climate change 

impacts (State of California 2022): 

¶ By 2100, the average annual maximum daily temperature is projected to increase by 5.6 to 8.8 ºF. 

¶ By 2100, the water supply from snowpack is projected to decline by two-thirds. 

¶ By 2050, agricultural production could face climate-related 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, 31 to 67 percent of Southern California beaches may completely erode due to sea-level rise. 

¶ By 2100, the miles of highways susceptible to coastal flooding in a 100-year storm event will triple. 

¶ By 2050, heat waves in cities could cause 2 to 3 times more heat-related deaths. 

Projections for Roseville 

The California Climate Adaptation Strategy outlines the following climate change impact concerns for the 

Northern Sierra Nevada Region communities (California Natural Resources Agency 2021): 

¶ Increased temperature 

¶ Decreased precipitation 

¶ Reduced snowpack 

¶ Reduced tourism 

¶ Ecosystem change 

¶ Sensitive species stress 

¶ Increased wildfire frequency and area burned. 

Cal-Adapt, a publicly available resource, offers information on how climate change might impact local 

communities. It presents visualization tools that present the most current data available whenever possible. The 

following sections summarize projections by Cal-Adapt for the Roseville areaôs local climate. 

Temperature 

The historical average (1961-1990) temperature in the Roseville area is 74.6ºF (Cal-Adapt 2022). By 2099, the 

average temperature in the City is expected to increase above this baseline in the medium- and high-emissions 

scenarios by 5.2ºF and 8.5ºF, respectively, as shown in Figure 8-3. 
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Figure 8-3. Observed and Projected Average Temperatures in the Roseville Area 

Precipitation 

According to Cal-Adapt, precipitation projections for California remain uncertain. Models show differing impacts 

from slightly wetter winters to slightly drier winters, with potential for up to a 0.3-inch decrease in total annual 

precipitation by the end of the century (Cal-Adapt 2022). Changes in precipitation patterns, coupled with warmer 

temperatures, may lead to significant changes in hydrology. In high-emissions scenarios, more precipitation may 

fall as rain rather than snow, and snow may melt earlier in the season, impacting the timing of stream flow 

changes and floods (Cal-Adapt 2022). 

Wildfire 

Wildfire risk is expected to change in the coming decades. Under the high-emissions scenario, the annual average 

area burned is expected to decrease by 17.8 acres by 2099 (see Figure 8-4). 

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: 

¶ A vulnerability assessment that identifies the risks that climate change poses to the local jurisdiction and 

the geographic areas at risk from 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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Figure 8-4. Annual Average Area Burned (acres) in Roseville, California 

 

ü Information from the Internet-based Cal-Adapt tool 

ü Information from the most recent version of the California Adaptation Planning Guide 

ü Information from local agencies on the types of assets, resources, and populations that will be 

sensitive to various climate change exposures 

ü Information from local agencies on their current ability to deal with the impacts of climate change 

ü Historical data on natural events and hazards, including locally prepared maps of areas subject to 

previous risk, areas that are vulnerable, and sites that have been repeatedly damaged 

ü Existing and planned development in identified at-risk areas, including structures, roads, utilities, and 

essential public facilities 

ü Federal, state, regional, and local agencies with responsibility for the protection of public health and 

safety and the environment, including special districts and local offices of emergency services 

¶ A set of adaptation and resilience goals, policies, and objectives based on the available information 

¶ A set of feasible implementation measures designed to carry out the goals, policies, and objectives 

including, but not limited to, all of the following: 

ü Feasible ways to avoid or minimize climate change impacts associated with new uses of land 

ü Siting new essential public facilities outside of at-risk 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 located in at-risk areas, using 

construction or other methods to minimize damage 

ü The designation of adequate and feasible infrastructure in an at-risk area 

ü Guidelines for working cooperatively with relevant local, regional, state, and federal agencies. 
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ü The identification of natural infrastructure that may be 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: 

¶ The City of Rosevilleôs general plan highlights existing policies and programs that either reduce 

greenhouse gas emissions, improve air quality, or assist in protecting residents from the potential adverse 

impacts of climate change (City of Roseville 2020). 

¶ In 2009, the City Council adopted the City-operations Climate Action Plan, which set a greenhouse gas 

emission reduction goal of 22.8 percent (City of Roseville 2009). 

¶ In 2010 the Community-wide Sustainability Action Plan was developed, recommending 11 steps to reach 

the greenhouse gas emission targets.) (City of Roseville 2010). 

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 impacted by climate change. They describe how these impacts may alter current exposure and 

vulnerability to these hazards of the people, property, critical facilities and environment in the City of Roseville. 

Detailed hazard profiles and risk assessment information on each hazard of concern are presented in Chapters 9 

through 16. 

8.4.1 Dam Failure 

Climate Change Impacts on the Hazard 

On average, changes in Californiaôs annual precipitation levels are not expected to be dramatic; however, small 

changes may have significant impacts for water resource systems, including dams. Dams are designed partly 

based on assumptions about a riverôs flow behavior, expressed as hydrographs. Changes in weather patterns can 

have significant effects on the hydrograph used for the design of a dam or levee. If the hygrograph changes, it is 

conceivable that the dam can lose some or all of its designed margin of safety, also known as freeboard. 

If dam freeboard is reduced, dam operators may be forced to release increased volumes earlier in a storm cycle in 

order to maintain the required margins of safety. Such early 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 record-setting since the 1950s. This means that water infrastructure, such 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, frequent fluctuations of water levels, and increased potential for sedimentation and debris 

accumulation from changing erosion patterns and increases in wildfires. According to the Division, climate 

change also will impact the ability of dam operators to estimate extreme flood events (DWR, 2008). 

Dams are constructed with safety features known as ñspillways.ò Spillways are put in place on dams as a safety 

measure in the event of the reservoir filling too quickly. Spillway overflow events, often referred to as ñdesign 
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failures,ò result 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: 

¶ PopulationðPopulation exposure and vulnerability to the dam failure hazard are unlikely to change as a 

result of climate change. 

¶ PropertyðProperty exposure and vulnerability to the dam failure hazard are unlikely to change as a 

result of climate change. 

¶ Critical facilitiesðThe exposure and vulnerability of critical facilities are unlikely to change as result of 

climate change. Dam owners and operators are sensitive to the risk and may need to alter maintenance 

and operations to account for changes in the hydrograph and increased sedimentation. 

¶ EnvironmentðThe exposure and vulnerability of the environment to dam failure are unlikely to change 

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 long-term effects of climate change on regional water resources are unknown, but global water resources are 

already experiencing the following stresses without climate change: 

¶ Growing populations 

¶ Increased competition for available water 

¶ Poor water quality 

¶ Environmental claims 

¶ Uncertain reserved water rights 

¶ Groundwater overdraft 

¶ Aging urban water infrastructure. 

With a warmer climate, droughts could become more frequent, more severe, and longer lasting. According to the 

National Climate Assessment, ñhigher 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 evapotranspiration rates are matched by increases in precipitation, 

environments will tend to dry, promoting drought conditionsò (U.S. Climate Resilience Toolkit 2021). 

Because changes in precipitation patterns are still uncertain, the potential impacts and likelihood of drought are 

uncertain. Californiaôs Department of Water Resources (DWR) 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 

precipitation 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 experience a 48- to 65-percent loss in snowpack by the end 

of the century compared to historical averages (California Department of Water Resources 2022). Projections for 

the planning area show a significant decline in projected snow water equivalent in April snowpack. Increasing 

temperatures may also increase net evaporation from reservoirs, which would reduce water availability for 

ecosystems and human use (Mount, Escriva-Bou and Sencan 2021). 

Exposure and Vulnerability 

The following summarizes changes in exposure and vulnerability to the drought hazard resulting from climate 

change: 

¶ PopulationðPopulation 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. 

¶ PropertyðProperty exposure and vulnerability may increase as a result of increased drought resulting 

from climate change, although this would most likely occur in non-structural property such as crops and 

landscaping. It is unlikely that structure exposure and vulnerability would increase as a direct result of 

drought, although secondary impacts of drought, such as wildfire, may increase and threaten structures. 

¶ Critical facilitiesðCritical facility exposure and vulnerability are unlikely to increase as a result of 

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 

water-related service sectors 

¶ EnvironmentðThe 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 special-status species. 

8.4.3 Earthquake 

Climate Change Impacts on Hazard 

The impacts of global climate change on earthquake probability are unknown, although scientists have identified 

tiny earthquakes triggered by the change of fault stress loads from rain and snow. Similarly, long-term drought 

can result in a significant change in the stress load on the Earthôs crust. 

Pumping of groundwater from underground aquifers by humans, which is exacerbated during times of drought, 

has also been shown to impact patterns of stress loads by ñunweightingò the Earthôs crust. A 2014 study looked at 

the effects of groundwater extraction in Californiaôs Central Valley on seismicity on the adjacent San Andreas 

Fault. The researchers found that such extractions can promote lateral changes in stress to the two 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 earthquake (National 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 increased saturation. 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. For example, 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. However, scientists project greater storm intensity with climate 

change, resulting in more direct runoff and flooding. High frequency flood events (e.g., 10-year floods) in 

particular will likely increase with a changing climate. What is currently considered a 1-percent-annual-chance 

(100-year) flood also may strike more often, leaving many communities at greater risk. Going forward, model 

calibration must happen more frequently, new forecast-based tools must be developed, and a standard of practice 

that explicitly considers climate change must be adopted. 

Climate change is already impacting water resources, and resource managers have observed the following: 

¶ Historical hydrologic patterns can no longer be solely relied upon to forecast the water future. 

¶ Precipitation and runoff patterns are changing, increasing the uncertainty for water supply and quality, 

flood management and ecosystem functions. 

¶ Extreme climatic events will become more frequent, necessitating improvement in flood protection, 

drought preparedness and emergency response. 

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 watersheds, to contribute to peak storm runoff. Changes 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 shapes and depths, 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: 

¶ Population and PropertyðPopulation 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 facilitiesðCritical 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 and design of flood protection critical 

facilities may be needed as additional stress is placed on these systems. Planners will need to factor a new 

level of safety into the design, operation, and regulation of flood protection facilities such as dams, bypass 

channels and levees, as well as the design of local sewers and storm drains. 
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¶ EnvironmentðThe exposure and vulnerability of the environment may increase as a result of climate 

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 specific severe weather events to climate change is still evolving; however, 

some trends provide an indication of how climate change may be impacting these events: 

¶ An increase in average surface temperatures can lead to more intense heat waves. Evidence suggests that 

heat waves are already increasing, especially in western states. According to information on Cal-Adapt, 

extreme heat days in Roseville (103ºF is the extreme heat day threshold) are likely to increase from a 

historical average for four days annually. This increase would be coupled with an increase in heat waves 

and warm nights (67ºF threshold). 

¶ Climate change impacts on winds are not well understood. Until recently, scientists had predicted rapid 

inland warming would weaken one of the primary drivers for Santa Ana winds and reduce their 

frequency. But a 2021 study found that bouts of hot Santa Ana winds are not declining and could even be 

increasing (Science 2021). 

¶ Climate change may increase the frequency and intensity of thunderstorms and lightning. Thunderstorms 

occur when the heating of the Earthôs surface by sunlight and infrared radiation causes water to condense 

as buoyant air rises. As land surface warms, stronger updrafts are 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: 

¶ Population and PropertyðPopulation and property exposure and vulnerability would be unlikely to 

increase as a direct result of climate change impacts on the severe weather hazard. Severe weather events 

may occur more frequently, but exposure and vulnerability will remain 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 in the City. 

¶ Critical facilitiesðCritical 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 power service. 

¶ EnvironmentðExposure 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 of the wildfire system: fire behavior, ignitions, fire 

management, and vegetation fuels. Hot dry spells create the highest fire risk. Increased temperatures may 

intensify wildfire danger by warming and drying out vegetation. 

Changes in climate patterns may impact the distribution and perseverance of insect outbreaks that create dead 

trees (increase fuel). When climate alters fuel loads and fuel moisture, forest susceptibility to wildfires 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 vulnerability to the wildfire hazard resulting from climate 

change: 

ü Population, Property and Critical facilitiesðAccording to the Cal-Adapt projections, wildfire risk in 

the areas surrounding the City of Roseville is expected to increase by 2099. Larger, more frequent fires 

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. 

¶ EnvironmentðIt is likely that the exposure and vulnerability of the environment 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 surrounding planning area. Whether 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 liquid-borne materials for many reasonsðflood 

control, human water supply, irrigation, livestock water supply, energy generation, containment of mine tailings, 

recreation, or pollution control. 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 Chapter 6 and described in Appendix B. 

The California Water Code (Division 3) defines a dam as any artificial barrier, together with appurtenant works, 

that does or may impound or divert water, and that either: 

¶ Has a height of more than 6 feet and it impounds 50 acre-feet or more of water, or 

¶ Has a height of 25 feet or higher and impounds more than 15 acre-feet 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 used for controlling 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 potential to cause 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): 

¶ Overtopping caused by floods that exceed the dam capacity (inadequate spillway capacity) 

¶ Prolonged periods of rainfall and flooding 

¶ Deliberate acts of sabotage (terrorism) 

¶ Structural failure of materials used in dam construction 

¶ Movement and/or failure of the foundation supporting the dam 

¶ Settlement and cracking of concrete or embankment dams 

¶ Piping and internal erosion of soil in embankment dams 

¶ Inadequate or negligent operation, maintenance, and upkeep 
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¶ 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, lack of maintenance 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 under continuous 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 (EAPs) on file. The 

EAPs must include the following (Cal OES 2021): 

¶ Emergency notification flow charts 

¶ Information on a four-step response process 

¶ Description of agenciesô roles and actions in response to an emergency incident 

¶ Description of actions to be taken in advance of an emergency 

¶ Inundation maps 

¶ Additional information such as revision records and distribution lists 

After the EAPs are approved by the state, the law requires dam owners to send the approved EAPs to relevant 

stakeholders. Local public agencies can then adopt emergency procedures that incorporate the information in the 

EAP in a manner that conforms to local needs and includes methods and procedures for alerting and warning the 

public and other response and preparedness related items (Cal OES 2021). 

Federal Energy Regulatory Commission 

Dams that fall under the jurisdiction of the Federal Energy Regulatory Commission (FERC) also have specified 

planning requirements. FERC has the largest dam safety program in the United States. It cooperates with a large 

number of federal and state agencies to ensure and promote dam safety and, more recently, homeland security. 

FERC requires 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 water 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 emergency management. These plans are frequently updated and tested to 

ensure that in emergency situations everyone knows what to do, thus saving lives and minimizing property 

damage. 

FEMA Guidance for Flood Mapping 

FEMAôs Federal Guidelines for Inundation Mapping of 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. Under this program, states are 
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responsible for regulating non-federal 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 potential for economic damage and loss of life. It is a resource for developing state-specific guidelines 

for dam safety and as a reference manual for mapping dam breach inundation zones (FEMA 2013). 

Rehabilitation of High Hazard Potential Dams 

FEMAôs Rehabilitation of High Hazard Potential Dams grant program provides assistance for eligible 

rehabilitation activities that reduce dam risk and increase community preparedness. For the purposes of the High 

Hazard Potential Dam program, the term ñrehabilitationò means the repair, replacement, reconstruction, or 

removal of a dam that is carried out to meet applicable state dam safety and security standards (FEMA 2020). 

9.1.4 Rating Dam Hazards 

Dam failure can be catastrophic to all life and property downstream. The Division of Safety of Dams has 

developed a hazard potential classification system for state-jurisdiction dams, as shown on Table 9-1. This system 

is modified from federal guidelines, which recommend three-tier classification. The California system adds a 

fourth hazard classification of ñextremely high.ò Dams classified as extremely high hazard may impact highly 

populated areas or critical infrastructure or have short evacuation warning times. 

Table 9-1. State of California Downstream Hazard Potential Classification 

Hazard 
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 be principally limited 
to the ownerôs property.  

Significant No probable loss of human life but can cause economic loss, environmental damage, impacts to critical facilities, or other 
significant impacts.  

High Expected to cause loss of at least one human life.  

Extremely 
High 

Expected to cause loss of at least one human life and one of the following: result in an inundation area with a population 
of 1,000 or more; or result in the inundation of facilities or infrastructure, the inundation of which poses a significant threat 
to public safety as determined by the department on a case-by-case basis. 

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 around the reservoir perimeter, bank erosion on the rivers, 

and destruction of downstream habitat. 

9.2 HAZARD PROFILE 

9.2.1 Past Events 

According to the 2021 Placer County Multi-Hazard Mitigation Plan, there have been six dam failures in or 

affecting Placer County (none are known to have impacted the Roseville planning area): 

¶ Hell Hole Dam FailureðIn 1964, construction of the Hell Hole Dam was underway, and 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. Due to the way 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 FailureðAs 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 earthen plug into the dam for this purpose. It appears the dam failed as designed. 

¶ August 2004 Ralston Dam Release Gate BreakðA broken release gate on Ralston Dam in the Middle 

Fork of the American River prompted the National Weather Service to issue a flash flood warning for 

Placer County. The gate near the Ralston Powerhouse malfunctioned, and the sudden release of water 

from Ralston Reservoir south of Auburn sent a wall of water 3 to 4 feet high down the river. The volume 

of water released was 800 to 1,000 acre-feet. Sheriffôs 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 damage along the river, 

which is popular with rafters, kayakers and residents during summer. 

¶ August 2009 Cottonwood DamðA privately owned and constructed dam on Miners Ravine in the 

Hidden Valley Estates subdivision (the Auburn Folsom Road and Twin Rocks Road area of Granite Bay), 

failed and leached flows and sediment into Miners Ravine. NOAA Fisheries quickly became involved 

because of the impacts on critical fish species. A temporary fixða notch in the concrete portion of the 

damðwas approved and made while the homeowners association and interested agencies determined 

next steps. A dam removal project with creek restoration is now being proposed. 

¶ January 2016 Folsom DamðSeepage occurred at the Folsom cofferdam during final construction of the 

new Folsom Dam Auxiliary Spillway on January 20, 2016. The seepage was in the spillway basin. At no 

time was there a threat of a dam failure. 

¶ February 2017 Oroville SpillwayðThe Oroville Spillway in Butte County was at threat of collapse. An 

emergency was declared. Placer County supplied evacuation and mutual aid support to Butte County and 

other affected nearby counties. No damage was sustained in Placer County. 

Hazard Declarations 

Between 1950 and July 2023, the State of California was included in three dam failure-related federal major 

disaster (DR) or emergency (EM) declarations. Generally, these disasters cover a wide region of the state; 

therefore, they may have impacted many counties. However, Placer County was not included in any DRs or EMs, 

therefore the City has not been included in any declarations (FEMA 2023). 

9.2.2 Location 

According to the California Division of Safety of Dams, as of 2022 there are 33 dams in Placer County. Of these, 

the western levees along Folsom Lake, which is a reservoir lined by a series of containment dikes, have the 

potential to significantly impact the City of Roseville in the event of a failure. Another dam, the Miners Ravine 

Detention Facility located near Rosevilleôs eastern boundary, has the potential to adversely impact Roseville 

should it fail. Figure 9-1 shows the area expected to be inundated in the event of a failure of these dams. Table 9-2 

provides summary information about the two facilities. 
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Table 9-2. Dams in Placer and Sacramento Counties With Potential to Impact Roseville 

Name 

Hazard 

Classa Water Course Owner 
Year 
Built 

Dam 
Type 

Crest 
Length 
(feet) 

Height 
(feet) 

Storage 
Capacity  
(acre-feet) 

Drainage 
area  

(sq. mi.) 

Folsom 1A American River US Bureau of Reclamation 1956 Gravity 102,000 275 975,000 1,885 

Miners Ravine 
Detention Facility 

1B Dry Creek Placer County Flood & Water 
Conservation District 

2007 Earthen 2000 22.5 120 14 

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 

coordination with owners/operators of high hazard potential dams that can impact the City. These coordination 

requirements include the following: 

¶ An adopted dam failure warning and response plan that includes notification protocols from the dam 

owner/operator 

¶ Procedures 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 between the dam operator and emergency services officials 

¶ An annual exercise of the plan with a lessons-learned 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 impacts 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 annually to meet these prerequisites is developed through an iterative process with 

dam owners/operators. These 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 goal setting 

¶ Messaging for the cityôs public outreach strategies 

¶ 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 snowmelt. A Stanford University study found an average of about 10 dam 

failures per year nationwide over a period of record from 1848 through 2017 (Stanford University 2018). All 

dams face a ñresidual riskò of failure, which represents 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 

as ñthe maximum depth of precipitation at a location for a given duration that is meteorologically possibleò 

(Sarkar and Maity 2020). The chance of a precipitation event of a greater magnitude than that represents residual 

risk for such dams. This represents a theoretical probability of future occurrence for a dam failure event, though 

the probability of an event exceeding the assumed maximum is not generally calculated as part of dam design. 



  Dam Failure 

 9-7 

9.2.5 Severity 

Dam failure can be catastrophic to all life and property downstream. Californiaôs hazard ratings, as described in 

Table 9-1 describe the potential consequences of dam failure based on hazard ratings. For the dams assessed in 

this plan, with hazard ratings of extremely high, complete failure 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 safety. Based on the inundation modeling/mapping for the combined inundation areas 

in Roseville, dam inundation flood depths can range from shallow (3 feet or less) to deep (10 feet 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 than 96 percent of the failures did not result in life-safety 

consequences or significant property damage (Stanford University 2018). 

9.2.6 Warning Time 

Warning time for dam failure depends 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 time. The USGS Earthquake Hazards Program has several dam-safety 

related earthquake programs, including dam-specific earthquake monitoring programs in California to help 

monitor safety concerns following seismic events. A damôs structural type affects warning time. Earthen dams do 

not tend to fail completely or instantaneously. Once a breach is initiated, discharging water erodes the breach until 

the reservoir is empty or the erosion stops. Concrete dams also tend to begin with a partial breach. The time of 

breach formation ranges from a few minutes to a few hours (U.S. Army Corps of Engineers 2014). 

The City of Roseville has established protocols for flood warning and response to imminent dam failure in the 

flood warning portion of its adopted emergency operations plan. The 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 Region 9 reviewers noted the risk 

of failure of the western dikes on Folsom Lake (see Figure 9-2). 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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The City developed a comprehensive, scenario-based risk assessment of the western dikes on the Folsom Dam 

complex during the 2011 Plan update. Detailed inundation modeling and mapping performed as part of this 

assessment are available to inform the Cityôs preparedness and response to a dam breach of the Folsom Lake 

containment dike system. Figure 9-3 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 mapping to 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 frequency with which 

the dikes impound water, the potential for overtopping, recent work to 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 emergency management 

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 based on extremely 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 be just above 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 feet in parts of the City. 

9.3 EXPOSURE 

The flood module of Hazus was used for a Level 2 risk assessment of exposure for the combined dam failure 

inundation area. 

9.3.1 Population and Property 

Table 9-3 summarizes the estimated population living in the evaluated flood hazard areas and the estimated 

property exposure. The number and value of exposed structures by occupancy class is shown in Figure 9-4 and 

Figure 9-5, 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% 

Property  

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 33.9% 
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Figure 9-4. Number of Structures in the Dam Failure Inundation Area, by Occupancy Class 

 

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 determine that 291 of the planning areaôs critical facilities (48.4 percent of the total) are 

in the combined dam failure inundation area. Figure 9-6 shows the distribution of exposed critical facilities by 

occupancy class. 

9.3.3 Environment 

The environment would be exposed to a number of risks 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 endangered species such as salmon. 
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Figure 9-6. Number of Critical Facilities in Combined Dam Failure Inundation Area 

9.4 VULNERABILITY 

The flood module of Hazus was used for a Level 2 risk assessment of vulnerability for the combined dam failure 

inundation area. 

9.4.1 Population 

Impacts on Persons and Households 

The following dam failure impacts on persons and households were estimated through the Level 2 Hazus analysis: 

¶ Displaced Population ï 22,335 

¶ Population Requiring Short-Term Shelter ï 51 

Vulnerable Populations 

Vulnerable populations are all populations downstream from dam failures that are incapable of escaping the area 

within the allowable time frame. 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 respond during a hazard and the ability to be self-

sustaining 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, inhibiting their ability to escape to 

safety in enough time. Vulnerable populations may also 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 status. The potential for 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 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 shelter 

under bridges near or along waterways, presenting an exceptional threat to their lives in the event of dam failure 

and subsequent flooding. 

If a dam failure were to occur, it would affect at least a senior living center and community and a psychosocial 

rehabilitation and case management facility because of their locations in the inundation area. 

Table 9-4 shows the findings of the social vulnerability assessment for dam failure, based on economically 

disadvantaged households. 

Table 9-4. Economically Disadvantaged Households in the Mapped Dam Failure Inundation Area 

 Number within the Mapped Hazard Area % of Total in Mapped Hazard Area 

All Households 30,652 100.0% 

Households with Income Below $40,000 7,456 24.3% 

9.4.2 Property 

The most vulnerable properties are those closest to the dam failure inundation area. These properties would 

experience the largest, most destructive surge of water. Low-lying areas are also vulnerable since they are where 

the dam waters would collect. Transportation routes are vulnerable to dam failure inundation and have the 

potential to be wiped out, creating isolation issues. This includes all roads, railroads and bridges in the path of the 

dam failure inundation. Those that are most vulnerable are those that are already 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 inundation areas. 

Table 9-5 summarizes Hazus estimates of dam failure damage 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 utility lines. Figure 9-7 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 15.0% 

Debris  

Debris to Be Removed 422,413 tons 
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Figure 9-7. Damage to Structures in the Dam Failure Inundation Area, by Occupancy Class 

9.4.3 Critical Facilities 
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dam failure scenario. Depending on community lifeline category, the average amount of damage to structures, 

measured as a percentage of total value, ranges from 7 to 39 percent of total value. Average damage 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 be vulnerable 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 endangered species such 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 decision-making is guided by the goals, policies and implementation measures contained in the Land 

Use Element of Rosevilleôs 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 as a stand-alone hazard 

in the Safety 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 from the bank-full 

combined dam failure scenario intersect the Cityôs flood hazard areas. Flood-related 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 the planning area (the value of property within the dam failure inundation area) 

increased by 22 percent since the last update to this Plan, an increase in value of over $2 billion dollars. This 

increase in risk exposure can be attributed to a population growth rate of 14.5 percent over the performance period 

of the prior plan. The planning area also saw an increase in assessed valuation of real property of over 34 percent. 

This increase in value can be attributed to the continued economic recovery from the 2008 economic downturn, 

which had a significant impact on the State of California as well as the City of Roseville. Any increase in asset 

value increases risk exposure when risk is measured by assets exposed, as it is in this Plan. 
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While the value of property within the dam failure inundation area increased, the estimated loss value in the event 

of a dam failure decreased by over 28 percent. This decrease in vulnerability could be attributed to two factors: 

ü New construction that occurred during the performance period for the plan was built to high code 

standards that reduce the risk. The City of Roseville does not have standards adopted specifically for the 

dam failure inundation area, but its standards, applied city-wide, include several that would reduce 

inundation risk within a dam failure inundation area. 

ü The accuracy of the Hazus model has increased for the current update. The digital elevation model used in 

current Hazus was based on LiDAR data available to the City and is more 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 Chapter 4 are 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 impacts of dam failure in their scope, even though the statistical 

probability of such an event is low. 

9.7 SCENARIO 

According to the 2011 Folsom Dam Containment Dike Failure Risk Assessment Project, the worst-case scenario 

would be a bank-full failure of Dikes 4, 5 and 6 due to overtopping. Overtopping 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 that could cause overtopping is extremely low. The 

completion of the new Folsom Dam spillway in early 2016 decreased the likelihood even further. Failure from 

piping could occur at any water surface elevation within the reservoir. 

An earthquake within the region could lead to liquefaction of soils around the dams. This could occur without 

warning during any time of the day. A human-caused 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 these areas. An analysis run on the dam 

failure inundation area reveals 56,468 individuals are exposed to the dam failure hazard, making up 38.2-percent 

of the City. Of the 55,236 households in the inundation area, 10,714 of those households (19.4-percent of total 

households in the inundation area) are very low-income populations. 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 located within the inundation 

zone; the loss of these facilities for vulnerable populations could be detrimental to health and well-being. 

Dam failures are frequently associated with other natural hazard events such as earthquakes, landslides, or severe 

weather, which limits their predictability and compounds the hazard. Dam failures may be easier to predict if 

occurring as a result of severe weather, particularly heavy rains. Dams are designed using a hydrograph to 

evaluate dam safety issues for situations where the reservoir 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 the history behind construction of the dam (previous failure, flooding event, etc.) 

can assist in identifying pre-determined markers to send notifications to the public and perform preventative tasks. 

The combined dam inundation hazard area flow and emergency evacuation routes map (Figure 9-3) shows the 

potential difficulty in evacuating the area. In many instances within the map, the flow of the evacuation routes 

crosses the flow of water or ends up being stuck between the Dry Creek and Pleasant Grove Creek drainage 

basins. There is often limited warning time for dam failure, making 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, have a smart phone, 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 critical facilities be interrupted prior to 

notifications being released, losses of life could occur. 

Another significant issue is the loss of the Cityôs primary potable water supply source if the dam were to fail (not 

overtop). There are 27 critical water facilities in the dam inundation area, including potable and wastewater 

treatment facilities, potable and wastewater treatment pump stations, and potable water wells. The City would 

have to rely on significant water demand reductions, interties with other water agencies not dependent on Folsom, 

and groundwater wells to provide some level of water supply to the community. There is great difficult in making 

any of these instances a reality as the State is frequently in drought conditions and could enforce water 

consumption restrictions (see Section 10: Drought for more information on the drought hazard). 

Other important issues associated with dam failure include the following: 

¶ Federally regulated dams have an adequate level of oversight and sophistication in the development of 

emergency action plans for public notification in the unlikely event of 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 dams that are not federally regulated, in order to better assess the risk 

associated with failure of these facilities. 

¶ Most dam failure mapping required at federal levels requires determination of the probable maximum 

flood. While the probable maximum flood represents a worst-case scenario, it is generally the event with 

the lowest probability of occurrence. For dams that are not federally regulated, mapping of failure 

scenarios that are less extreme than the probable maximum flood but 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 preparedness actions. 

¶ 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. 

¶ Addressing security concerns and the need to inform the public of the risk 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 what is typical in a given location. It is a normal 

phase in the climate cycle of most regions, originating from a deficiency of precipitation over an extended period 

of time, usually a season or more. This leads to a water shortage for some activity, group or environmental sector. 

Drought can be characterized based on the following: 

¶ Meteorological measurements such as rainfall deficit compared to normal or expected rainfall 

¶ Agricultural impacts due to reduced rainfall and water supply (e.g., crop loss, herd culling, etc.) 

¶ Hydrological measurements of stream flows, groundwater, and reservoir levels relative to normal 

conditions 

¶ Direct and indirect socio-economic impacts on society and the economy (e.g., increased unemployment 

due to failure of an industry because of drought) 

Droughts are climatic patterns that occur over long periods of time as the result of many causes. Global weather 

patterns that produce persistent, upper-level high-pressure systems along the West Coast result in warm, dry air 

and reduced precipitation. Anomalies of precipitation and temperature may last from several months to several 

decades. How long they last depend on interactions 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 unusual weather pattern. If the weather 

pattern lasts a short time (a few weeks or a couple of months), the drought is considered short-term. If the weather 

pattern becomes entrenched and the precipitation deficits last for several months or years, the drought is 

considered long-term. It is possible for a region to experience a long-term pattern that produces drought, and to 

have short-term changes that result in wet spells within the long-term pattern. Likewise, it is possible for a long-

term wet pattern to be interrupted by weather spells that result in short-term drought. 

10.1.1 Monitoring and Rating Drought 

NOAA Drought Indices 

The National Oceanic and Atmospheric Administration (NOAA) has developed several indices to measure 

drought impacts and severity and to map their extent and locations: 

¶ The Palmer Drought Index is based on long-term weather patterns. The intensity of drought in a given 

month is dependent on current weather plus the cumulative patterns of previous months. Weather patterns 

can change quickly, and the Palmer Drought Severity Index can respond fairly rapidly. 
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¶ The Palmer Z Index measures short-term drought on a monthly scale. 

¶ The Palmer Hydrological Drought Index quantifies hydrological effects (reservoir levels, groundwater 

levels, etc.), which take longer to develop and last longer. This index responds more slowly to changing 

conditions than the Palmer Drought Index. 

¶ The Palmer Crop Moisture Index measures short-term drought weekly to assess impacts on agriculture. 

¶ The Standardized Precipitation Index considers only precipitation. A value of zero indicates the median 

precipitation amount; the index is negative for drought and positive for wet conditions. The Standardized 

Precipitation Index is 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 areaôs long-term susceptibility to drought. The most current versions of the maps at the 

time of this planôs preparation are shown on Figure 10-1. 

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 five-category system (National Integrated Drought Information System 2022): 

¶ D0ðAbnormally Dry 

ü Short-term dryness slowing planting, growth of crops 

ü Some lingering water deficits 

ü Pastures or crops not fully recovered 

¶ D1ðModerate Drought 

ü Some damage to crops, pastures 

ü Some water shortages developing 

ü Voluntary water-use restrictions requested 

¶ D2ðSevere Drought 

ü Crop or pasture loss likely 

ü Water shortages common 

ü Water restrictions imposed 

¶ D3ðExtreme Drought 

ü Major crop/pasture losses 

ü Widespread water shortages or restrictions 

¶ D4ðExceptional Drought 

ü Exceptional and widespread crop/pasture losses 

ü Shortages of water creating water emergencies 

The USDM categories show expertsô assessments of conditions related to drought. These experts check variables 

including temperature, soil moisture, water levels in streams and lakes, snow cover, and 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 how many people are affected. U.S. Drought Monitor data go back to 2000. 
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Figure 10-1. Example Drought Index Maps (November and December 2022) 
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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 to structures, as do other natural disasters. 

The National Drought Mitigation Center uses three categories to describe likely drought impacts: 

¶ Economic ImpactsðThese impacts of drought cost people (or businesses) money. Farmersô crops are 

destroyed; low water supply necessitates spending on irrigation or drilling of new wells; water-related 

businesses (such as sales of boats and fishing equipment) may experience reduced revenue. 

¶ Environmental ImpactsðPlants and animals depend on water. When a drought occurs, their food 

supply can shrink, and their habitat can be damaged. 

¶ Social ImpactsðSocial impacts include public safety, health, conflicts between people when there is not 

enough water to go around, and changes in lifestyle. 

The demand that society places on water systems and suppliesðsuch as expanding populations, irrigation, and 

environmental needsðcontributes to drought impacts. Drought 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 growing conflicts between agricultural uses of surface 

water and in-stream 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 and the water supplies available to meet the 

demand. The impacts of drought vary between sectors of the community in both timing and severity: 

¶ Water supplyðThe water supply sector encompasses urban and rural drinking water systems that are 

affected when a drought depletes groundwater supplies due to reduced recharge from rainfall. 

¶ Agriculture and commerceðImpacts on the agriculture and commerce sectors include the reduction of 

crop yield and livestock sizes due to insufficient water supply for crop irrigation and maintenance of 

ground cover for grazing. 

¶ Environment, public health, and safetyðThe environmental, public health, and safety sector focuses 

on wildfires that are both detrimental to the forest ecosystem and hazardous to the public. It also includes 

the impact of desiccating streams, such as the reduction of in-stream habitats for native species. 

10.1.3 Secondary Hazards 

The secondary hazard most commonly associated 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 cases erosion occurred, 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 to heat-related 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 Lake, a reservoir 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 of Reclamation, 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. Constructed in 1971, the plant 

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 4 to 66 inches in diameter. The 

system is designed to deliver an 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 pressure to the higher 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 Cityôs groundwater wells 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 lessen the use of potable 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 governments originally formed in Sacramento County. Water managers in Placer and El 

Dorado Counties joined the group in 1995. The City of Roseville is a member of the Water Forum and a signatory 

to the January 2000 Water Forum Agreement. The agreement provides a framework for how future surface water 

and groundwater supplies will be used in the region through 2040. 

Although Rosevilleôs water contract entitlements total 66,000 acre-feet per year, the Cityôs diversions from the 

American River are limited by the Water Forum Agreement. In normal/wet years, the City has agreed to limit 

diversions from the American River to 58,900 acre-feet per year. In driest years (also called critically dry years), 

the maximum diversion from the American River is 39,800 acre-feet. In drier years, the City may divert between 

39,800 and 54,900 acre-feet, depending on the unimpaired flow into Folsom Lake. 

During the drier and driest years, the City agreed to have PCWA release an additional 20,000 acre-feet per year of 

water down the American River on the Cityôs behalf through re-operation of PCWAôs American River Middle 

Fork Project. This is not part of the Cityôs contracted supply of 66,000 acre-feet per year. The intent of Middle 

Fork Project re-operational releases during drier and driest years is to mitigate environmental impacts resulting 

from increased diversions above 1995 baseline levels. 
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Rosevilleôs water supply contracts, in combination with future planned supply sources, base level conservation 

measures, and groundwater resources, ensure that the City is well positioned to meet projected water needs. 

Local Water ContractsðDefinition of Drought 

Rosevilleôs drought levels are defined by the 2000 Water Forum agreement. The definition is based on the type of 

hydrologic year for inflow to Folsom Lake, as defined by 70 years of hydrologic data into the lake. The 

hydrological year types are as follows: 

¶ BaselineðBaseline means the maximum amount of water that suppliers diverted from the American 

River in any one year through 1995 or, in certain instances, other amounts specified in a Purveyor 

Specific Agreement. For the City of Roseville, the baseline amount is 19,800 acre-feet per year. 

¶ Normal/Wet YearsðWhen the projected unimpaired flow into Folsom Reservoir is greater than or equal 

to 950,000 acre-feet 

¶ Drier YearsðWhen the projected unimpaired flow into Folsom Reservoir is between 400,00 acre-feet 

and 950,000 acre-feet 

¶ Driest YearsðWhen the projected unimpaired flow into Folsom Reservoir is less than 400,000 acre-feet. 

Water Future Initiative 

In the face of water supply challenges related to changing weather conditions and increasingly stringent State 

regulations, the City has embarked on the Roseville Water Future Initiativeða 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 through all regulatory hurdles and build an investment strategy 

that includes funding mechanisms to cover any costs should a project component become viable (City of 

Roseville 2022). 

The Water Future Initiative will improve the systemôs drought resilience and increase drinking water supply by 

providing additional storage of recycled water for the City. The project will construct a new 12 million-gallon-

per-day tertiary filtration system and use innovative technology to pilot a carbon-based advanced treatment train 

to recycle water for reuse. It will also expand Rosevilleôs Aquifer Storage and Recover Program with six new well 

sites to store the recycled water in the aquifer, protecting the water supply from the impacts of climate change 

while promoting statewide water conservation (EPA 2022). The project will achieve the following (EPA 2022): 

¶ Diversify drinking water supplies and improve reliability, reducing impacts of drought due to climate 

change. 

¶ Promote water reuse in a water-constrained region by advancing an alternative water recycling 

technology. 

¶ Provide greater flexibility for operations of Folsom Lake by storing flood water for beneficial uses 

locally. 

¶ Save the City 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 water supply optionsðincluding surface water contracts, recycled water, 
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and groundwater wellsðto ensure that even following a period of dry years, a combination of available water 

supplies and water conservation measures will meet the communityôs water needs. The City has contracts for 

surface water with three agencies (see Table 10-1): 

¶ The primary water contract is with the U.S. Bureau of Reclamation (USBR) for 32,000 acre-feet per year 

of surface water from Folsom Lake. 

¶ The City also has a contract with PCWA for 30,000 acre-feet of water from PCWAôs American River 

Middle Fork Project. The City has a long-term agreement with the USBR to wheel PCWA water supplies 

through Folsom Reservoir for delivery to the Cityôs water treatment plant. 

¶ The third source of surface water for the City of Roseville is an additional 4,000 acre-feet of PCWA water 

transferred through SJWD. SJWD is a water district in Sacramento and Placer Counties 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 with SJWD for this 4,000 acre-feet per year, which is a normal-year water supply 

onlyðit 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, through its 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 driest years and is estimated to provide 1,500 acre-feet of additional 

supply once the plant is online. 

¶ The City maintains six groundwater wells for emergency and dry-year supply, with plans to install 

10 more in coming years as new development progresses. All wells are equipped for aquifer storage and 

recovery. 

Table 10-1. City of Roseville Water Supply Contracts and Resources 

 Contract Amount Supply Projections b 

Source (acre-feet per year) a 2025 2030 2035 2040 2045 

U.S. Bureau of Reclamation 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 Purchase) 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 70,022 71,935 72,433 72,433 72,433 

a. N/A = Not Applicable based on future contract 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 City of Roseville 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 PCWA contractual supplies during a drier year or driest year 

enables the City to provide a reliable surface water supply for municipal and industrial uses. Any shortages can 

easily be compensated for by water use reductions through conservation (implementation of drought stages as 
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outlined in the Roseville Municipal Code). By incorporating emergency groundwater reserves into the water 

supply strategy, the Cityôs reliability is increased further still. 

The Cityôs 2020 Urban Water Management Plan outlines the potable water supply reliability for normal and dry 

years, as well as for a three-year drought. Water would be supplied by the American River through Folsom Lake, 

with conservation measures and groundwater reserves implemented as needed. Rosevilleôs recycled water 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 provided in Table 10-2. 

Table 10-2. Water Supply Reliability by 2040 

 Normal Single Dry Multiple Dry Water Years 

 Water Year Water Year Year 1 Year 2 Year 3 

Surface Water (acre-feet) 60,400a 39,500b 52,894b 55,500 46,926c 

Groundwater (acre-feet) 0 6569 0 0 0 

Recycled Water (acre-feet) 4,838 4,838 4,838 4,838 4,838 

Projected Demand (acre-feet) 50,907d 50,907d 50,907 d 50,907 d 50,907 d 

Surplus or (Deficit) (acre-feet)e 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 diversion 
commitments. This projection includes anticipated PCWA supply from the future Ophir Water Treatment Plant project. 

b. Although contracts are in place for normal water year supplies of 67,500 acre-feet, the supply shown is consistent with Water Forum 
agreement diversion limits and the limitation that 4,000 acre-feet of SJWD supplies 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 full use 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 state hydrologic data back to the early 1900s 

(http://watersupplyconditions.water.ca.gov). The hydrologic data show multi-year droughts from 1912 to 1913, 

1918 to 1920 and 1922 to 1924. Since then, four prolonged periods of drought occurred in California: 

¶ 1929 to 1934 DroughtðThe 1929 to 1934 drought established the criteria for designing the supply and 

yield of many large Northern California reservoirs. The Sacramento Valley runoff was 55 percent of 

average for the time period from 1901 to 1996, with only 9.8 million acre-feet received. 

¶ 1975 to 1977 DroughtðCalifornia had one of its most severe droughts due to lack of rainfall during the 

winters of 1976 and 1977. 1977 was the driest period on record in California, with the previous winter 

recorded as the fourth driest in Californiaôs hydrological history. The cumulative impact led to 

widespread water shortages and severe water conservation measures throughout the state. Only 37 percent 

of the average Sacramento Valley runoff was received, with just 6.6 million acre-feet recorded. Over 

$2.6 billion in crop damage was recorded in 31 counties. A federal disaster declaration was declared in 

Placer County and surrounding counties. 

¶ 1987 to 1992 DroughtðCalifornia 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 

range in Northern California and Central Valley counties including Placer County were also affected. 

During this drought, only 56 percent of average runoff for the Sacramento Valley was received, totaling 

http://watersupplyconditions.water.ca.gov/
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just 10 million acre-feet. By February 1991, all 58 counties in California were suffering from drought 

conditions. Urban areas as well as rural and agricultural areas were impacted. 

¶ 2012 to 2016 DroughtðCaliforniaôs 2012 ï 2016 drought set several records for the state: 

ü The period from 2012 to 2014 ranked as the driest three consecutive years for statewide precipitation. 

ü 2014 set new climate records for statewide average temperatures and for record-low water allocations 

in the State Water Project and federal Central Valley Project. 

ü 2013 set minimum annual precipitation records for many communities. 

¶ 2020 ï 2022ðThe drought from 2020 to 2022 set a new record for the driest three-year period in the 

state; 2022 saw the driest January, February, and March in over 100 years (California Department of 

Water Resources 2022). On March 28, 2022, the Governor signed an executive order proclaiming 

continuing drought conditions. The 2022 water year ended with statewide precipitation at 76 percent of 

average. As of October 3, 2022, statewide reservoir storage was 69 percent of average for that time of 

year. Lake Oroville, the State Water Projectôs largest reservoir, was at 64 percent of average for that time 

of year (California Department of Water Resources 2022). 

Placer County 

The following additional drought impacts have affected Placer County: 

¶ 1977ðA federal disaster declaration was made as a result of a drought affecting Placer and surrounding 

counties. The PCWA declared a water shortage and restricted water use for both irrigation and treated 

water users. The restrictions included a 50-percent reduction in water usage by customers and rate 

increases. This shortage lasted until January 1978 when the PCWA terminated its restrictions. 

¶ 1988ðAgain the PCWA declared a water emergency. All customers had their water use reduced by 

25 percent, and 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, prohibited fire hydrant flushing and drills, prohibited filling of 

pools, and prohibited new agricultural land irrigation. 

¶ 1991ðRaw water customers had their water usage reduced by 50 percent annually and by 25 percent 

seasonally. Treated water users were given most of the same restrictions and prohibitions as in 1988. Due 

to a very late storm season, the emergency was lifted by April 1991. 

¶ 2008ðThe Governor of California declared a drought on June 4, 2008. In July 2009, PCWA reported the 

implementation of normal ongoing conservation measures. 

¶ 2014ðOn February 6, 2014, PCWA adopted a resolution declaring a water shortage emergency. This is 

the most recent declaration from PCWA. It was rescinded in February 2016. 

¶ 2022ðOn May 24, the PCWA moved to Stage 2 of its Water Shortage Contingency Plan, asking users to 

reduce their water usage by 20 percent. This requested resale water suppliers to implement comparative 

conservation measures; restricted landscape and turf watering to specific hours; and prohibited washing 

impervious surfaces and non-essential flushing of mains and fire hydrants (PCWA 2022). 

Roseville Drought History 

Rosevilleôs drought history parallels 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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¶ From April 1991 to March 1993 when Stage 2 drought water restrictions were in effect and enforced 

through full-time water patrols. 

¶ In May 2008 when the City of Rosevilleôs Environmental Utilities Department activated a Stage 1 

drought alert. 

¶ In 2014, when the City enacted a Stage 3 drought alert asking residents to reduce water demand by 

28 percent compared to 2013 water use. 

ü In response 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 and non-residential customers to 

specific days of the week depending on the time of year, and enacted funding for utility support. With a 

2015 reduction target of 278 gallons per capital per day, Rosevilleôs conservation efforts resulted in an 

actual accomplishment of 165 gallons per capital per day, far exceeding goals and expectations (City of 

Roseville 2022). 

ü In May 2016, the City of Roseville adopted a 10 percent voluntary water reduction goal for water 

customers that lasted through January 2017 (City of Roseville 2016). 

¶ In August 2021, the City of Roseville announced a mandatory 20 percent water use reduction, building 

upon a voluntary water use reduction announced in May of the same year. This was in response to severe 

reductions in water supply at Folsom Lake and Stage 2 drought conditions (City of Roseville 2021) 

Hazard Declarations 

Between 1950 and July 2023, the State of California was included in one drought-related federal EM declaration. 

Placer County was included in that EM, therefore the City has been included in one declaration (FEMA 2023); 

refer to Table 10-3. 

Table 10-3. Drought Declarations Including Placer County Between 1950 and 2023 

Designation 
Number Date Declared Date of Event Counties Included Event Name 

EM-3023-CA January 20, 
1977 

January 20, 1977 Alameda, Alpine, Amador, Butte, Calaveras, Colusa, Contra 
Costa, El Dorado, Fresno, Glenn, Inyo, Kern, Kings, Lake, Lassen, 
Madera, Marin, Mariposa, Mendocino, Merced, Modoc, Monterey, 
Napa, Nevada, Placer, Plumas, Sacramento, San Benito, San 
Joaquin, San Luis Obispo, San Mateo, Santa Barbara, Santa 
Clara, Santa Cruz, Shasta, Sierra, Siskiyou, Solano, Sonoma, 
Stanislaus, Sutter, Tehama, Trinity, Tulare, Tuolumne, Yolo, Yuba  

California 
Drought 

Source: FEMA 2023 

10.2.3 Location 

Drought is a regional phenomenon. A drought that affects the planning area would affect the entirety of the area 

simultaneously and has 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, California experienced nine atmospheric rivers in three weeks. The state 

experienced a flood emergency while still in an active drought emergency. These storms did not end the drought 

in California but provided an opportunity to raise runoff storage above and below ground. The California drought 

map shows rain and temperature effects on moisture on a 12-month Standardized Precipitation-Evapotranspiration 

Index (SPEI). Placer Countyôs SPEI is primarily near normal, as shown in Figure 10-2. 
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Source: (State of California n.d.) 

 

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 area. From January 2000 to April 2023, some part of 

Placer County experienced a USDM rating of D1 or higher in 669 out of 1,218 weeks (see Figure 10-3). 

Historical drought data for the Placer County region indicate that, in the 93 years from 1929 through 2021, five 

multi-year droughts have spanned a total of 22 years. This averages to a five-year drought about every 18 years, 

or an 18.6 percent chance of a drought in any given year. 

10.2.5 Severity 

Placer County and Roseville have a history of severe droughts. As shown in Figure 10-3, at least part of the 

county has experienced extreme (D3) or exceptional (D4) droughts multiple times since 2014. 
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Figure 10-3. Percent of Placer County Affected by USDM Ratings, 2000 ï 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, transportation, 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 uses the following categories to describe likely drought impacts: 

¶ Water supplyðDrought threatens supplies of water for irrigated crops and for communities. 

¶ Fire hazardðDrought increases the threat of wildfires from dry conditions in forest and rangelands. 

The current drought map for the State, shown in Figure 10-2, uses the Standardized Precipitation 

Evapotranspiration Index (SPEI) to calculate the level of drought throughout the State. SPEI is an extension of the 

widely used Standardized Precipitation Index (SPI) but is designed to take into account both precipitation and 

potential evapotranspiration (PET) in determining drought, allowing for the capture of impacts of increased 

temperatures on water demand. Like the SPI, the SPEI can be calculated on a range of timescales from 1-48 

months (the California current drought map uses a 12-month 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 larger the area impacted, 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 shortages. Other water- or 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 as landscape 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 

supplies are 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 affects streams. 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 is largely urbanized with little agricultural interest remaining. Lack of sufficient water supply would 

affect residents and businesses that rely on water for their daily household, employee, and industrial needs. The 

longer the duration of droughts, the more these 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 together well enough 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; these include global weather patterns that 

produce persistent, upper-level high-pressure 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 advance for most locations. 

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 environments within 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 peopleôs health and safety as well as other impacts. Health problems related to low water 

flows, poor water 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 incidence of illness 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 and to what degree drought affects the Cityôs 

vulnerable populations does vary depending 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, safety and health should several consecutive dry years occur. 

Provisions and measures have been taken to analyze and account for anticipated water shortages. The City has the 

ability to minimize any impacts on residents and water consumers in Roseville. No significant life 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 death, injury, 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 environmental hazards. 

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 respond during a hazard and the ability to be self-sustaining 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 are often 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 systems, or alert and warning messages 

released on social media due to a lack of access to these tools caused by disparities in economic opportunity and 

socioeconomic status. The potential for loss of life is affected by the availability of potable water and the 

availability of assistance in acquiring resources to stay hydrated and manage body temperature. 

An especially vulnerable population is found among those experiencing homelessness, specifically those in 

Roseville served by the Sacramento Steps Forward organization. Not 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 shelter under bridges near or along 

waterways. Locations 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 water. During 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 frequently and 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 Roseville, though 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 this Plan will continue to be operational during a drought. Critical facility 

elements such as landscaping may not be maintained due to limited resources, but the risk to the Cityôs critical 

facilities inventory will be largely aesthetic. These aesthetic impacts are not considered significant. 

10.3.4 Environment 

Environmental losses are the result of damage to plants, animals, habitat, and air and water quality; wildfires; 

degradation of landscape; loss of biodiversity; and soil erosion. Some of the effects are short-term and 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. However, 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 difficult to quantify, 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 water or depend on 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. The Cityôs Environmental Utilities Department, 

through the water 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 Utilities Department 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 area is susceptible to drought, any increase in building stock valuation represents an 

increase in property value exposed to the drought hazard. However, since droughts typically do not kill or injure 

people or damage structures, the increased exposure is not associated with any increase in vulnerability to the 

drought hazard. 

Table 10-4 lists past, current, and projected water use from 2010 to 2040. Water use projections for 2020 through 

2040 are based on land use-based water demand projections documented in the Cityôs General Plan. 

Table 10-4. City of Roseville Past, Current, and Projected Water Use 

 Water Use (acre-feet/year) 

 2010 2015 2020 2025 2030 2035 2040 

Single family residential 15,836 11,680 21,262 22,425 23,862 25,254 26,365 

Multi-Family 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 

Lossesa 1,195 2,160 3,732 3,936 4,189 4,433 4,628 

Total 28,361 22,881 41,054 43,300 46,074 48,762 50,907 

a. Losses include unbilled/unmetered losses for 2010 and 2015 
Source: (City of Roseville 2022) 

10.5 REVIEW OF EXISTING ORDINANCES, PROGRAMS AND PLANS 

Since Californiaôs 1975 to 1977 drought, Roseville has had a policy of no water waste supported by City 

ordinances. The City adopted a ñNo Wasteò ordinance in 1989 and updated the Water Conservation Ordinance 

(Roseville Municipal Code Chapter 14.09ðWater Conservation) to include 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 Roseville. As 

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 meeting only 50 percent of Rosevilleôs water needs. 
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A significant portion of Rosevilleôs 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 City ordinances restricting 

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 of reduced 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 24-hour-per-day capability. 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 patrols once more. 

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 plan 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 proactively promote 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 in the City of Roseville 2010 Urban Water Management 

Plan Update and detailed in the work programs for the Environmental Utilities Department Water Division. 

The Roseville City Council adopted a revised Water Efficient Landscape Ordinance on March 16, 2016. The 

revised ordinance responded to state legislation mandating stricter requirements for reducing landscape irrigation, 

water consumption and waste. The revised ordinance addresses the objectives of the Department of Water 

Resources model ordinance by incorporating the new water efficient landscape requirements into Chapter 14.18 

of the Roseville Municipal Code. 

10.6 SCENARIO 

An extreme multi-year drought can impact the region with little warning. Combinations of low precipitation and 

unusually high temperatures could occur over several consecutive 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 upon in the City of Roseville, 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 identified the following drought-related 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 due to climate change 

¶ The promotion of active water conservation even during non-drought periods. 
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11. EARTHQUAKE 

11.1 GENERAL BACKGROUND 

An earthquake is the vibration of the earthôs surface following a release of energy in the earthôs crust. 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, break and snap to a new position. In the process of breaking, vibrations called ñseismic wavesò are 

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 described by its focal depth and the geographic position of its 

epicenter. The focal depth of an earthquake is the depth from the Earthôs surface to the region where an 

earthquakeôs energy originates (the focus or hypocenter). The epicenter of an earthquake is the point on the 

Earthôs surface directly above the hypocenter. 

11.1.2 Earthquake Geology 

Tectonic Plates 

The Earthôs 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) and 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). Earthquakes, volcanic activity, 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 the west, which includes the stateôs coastal 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 rocks as elastic 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 heat and partly as elastic 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 in the earthôs crust. 

When a fault experiences 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 earthquakes on 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 their relative hazards. ñActiveò faults, 

which represent the highest hazard, are those that have ruptured to the ground surface during the Holocene period 

(about the last 11,000 years). ñPotentially activeò faults are those that displaced layers of rock from the 

Quaternary period (the last 1,800,000 years) (California Department of Conservation 2022). 

Determining if a fault is ñactiveò or ñpotentially activeò depends on geologic evidence, which may not be 

available for every fault. The majority of the seismic hazards are on well-known 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 example of a fault zone 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 another 

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 fault systems. 

11.1.3 Earthquake-Related Hazards 

According to the U.S. Geological Survey (USGS) Earthquake Hazards Program, an earthquake hazard is anything 

associated with an earthquake that may affect peopleôs normal activities. This includes the following: 

¶ Surface FaultingðDisplacement that reaches the earthôs surface during slip along a fault. Commonly 

occurs with shallow earthquakes, those with an epicenter less than 20 kilometers. 

¶ Ground M otion (shaking)ðThe movement of the earthôs surface from earthquakes 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. 

¶ LandslideðA movement of surface material down a slope. 

¶ LiquefactionðA process by which waterȤsaturated sediment temporarily loses strength and acts as a 

fluid. Earthquake shaking can cause this effect. 

¶ Tectonic DeformationðA change in the original shape of a material due to strain. 

¶ Tsunami (in coastal areas)ðA sea wave of local or distant origin that results from largeȤscale seafloor 

displacements associated with large earthquakes, major submarine slides, or violent underwater volcanic 

eruptions. 

11.1.4 Earthquake Classifications 

Earthquakes are typically classified 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. 



  Earthquake 

 11-3 

Magnitude 

An earthquakeôs magnitude is a measure of the energy released at the source of the earthquake. Magnitude is 

commonly expressed by ratings on the moment magnitude scale (Mw), the most common scale used today. The 

moment magnitude scale is a more accurate measure of earthquake size than the better-known Richter scale (M L) 

(U.S. Geological Survey 2021). This 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: 

¶ GreatðMw > 8 

¶ MajorðMw = 7.0 ï 7.9 

¶ StrongðMw = 6.0 ï 6.9 

¶ ModerateðMw = 5.0 ï 5.9 

¶ LightðMw = 4.0 ï 4.9 

¶ MinorðMw = 3.0 ï 3.9 

¶ MicroðMw < 3 

Intensity 

The most commonly used intensity scale is the modified Mercalli intensity scale. Ratings of the scale as well as 

the perceived shaking and damage potential for structures are shown in Table 11-1. The modified Mercalli 

intensity scale is generally represented visually using a USGS product called a ShakeMap (see Section 11.1.6), 

which shows the expected ground shaking at any given location produced by an earthquake with a specified 

magnitude and epicenter. 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 propagation of seismic waves from the earthquake due to complexities in 

the structure of the earthôs crust. A ShakeMap shows the variation of ground shaking in a region immediately 

following significant earthquakes (for technical information about ShakeMaps see (USGS 2021)). 

Table 11-1. Mercalli Scale and Peak Ground Acceleration Comparison 

Modified  Potential Structure Damage Estimated PGAa 

Mercalli Scale Perceived Shaking Resistant Buildings Vulnerable Buildings (%g) 

I Not Felt None None <0.17% 

II-III Weak None None 0.17% - 1.4% 

IV Light None None 1.4% - 3.9% 

V Moderate Very Light Light 3.9% - 9.2% 

VI Strong Light Moderate 9.2% - 18% 

VII Very Strong Moderate Moderate/Heavy 18% - 34% 

VIII Severe Moderate/Heavy Heavy 34% - 65% 

IX Violent Heavy Very Heavy 65% - 124% 

X ï XII Extreme Very Heavy Very Heavy >124% 

a. PGA = peak ground acceleration. Measured in percent of g, where g is the acceleration of gravity 
Sources: (USGS 2021); (USGS 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 acceleration. 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 probabilities can then be summed over a time period of interest. 
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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 a given geographic 

area. Instruments called accelerographs record levels of ground motion due to earthquakes at stations throughout a 

region. PGA is measured in g (the acceleration due to gravity) or expressed as a percent acceleration force of 

gravity (%g). These readings are recorded by state and federal agencies that monitor and predict 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 include seismic 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 damage ñshort period structuresò (e.g., single-family dwellings). Longer 

period response components determine the lateral forces that damage larger structures with longer natural periods 

(apartment buildings, factories, high-rises, bridges). Table 11-2 lists damage potential and perceived shaking by 

PGA factors, compared to the Mercalli scale. 

Table 11-2. Mercalli Scale and Peak Ground Acceleration Comparison 

Modified  Potential Structure Damage Estimated PGAa 

Mercalli Scale Perceived Shaking Resistant Buildings Vulnerable Buildings (%g) 

I Not Felt None None <0.17% 

II-III Weak None None 0.17% - 1.4% 

IV Light None None 1.4% - 3.9% 

V Moderate Very Light Light 3.9% - 9.2% 

VI Strong Light Moderate 9.2% - 18% 

VII Very Strong Moderate Moderate/Heavy 18% - 34% 

VIII Severe Moderate/Heavy Heavy 34% - 65% 

IX Violent Heavy Very Heavy 65% - 124% 

X - XII Extreme Very Heavy Very Heavy >124% 

a. PGA measured in percent of g, where g is the acceleration of gravity 
Sources: (USGS 2008); (USGS 2010) 

11.1.6 USGS Earthquake Mapping Programs 

ShakeMaps 

The USGS Earthquake Hazards Program produces maps called ShakeMaps that map ground motion and shaking 

intensity following significant earthquakes. ShakeMaps focus on the ground shaking caused by the earthquake, 

rather than on characteristics of the earthquake source, such as magnitude and epicenter. 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 

propagation of seismic waves from the earthquake due to complexities in the structure of the earthôs crust. 

A ShakeMap shows the extent and variation of ground shaking immediately across the surrounding region 

following significant earthquakes. Such mapping is derived from peak ground motion amplitudes recorded on 

seismic sensors, with interpolation where data are lacking based on estimated amplitudes. Color-coded 

instrumental intensity maps are derived from empirical relations between peak ground motions and Modified 

Mercalli intensity. In addition to the maps of recorded events, the USGS creates the following: 

¶ Scenario ShakeMaps of hypothetical earthquakes of an assumed magnitude on known faults. 
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¶ Probabilistic ShakeMaps, based on predicted shaking from all possible earthquakes over a 10,000-year 

period. In a probabilistic map, information from millions of scenario maps is combined to make a forecast 

for the future. The maps indicate the ground motion at any given point that has a given probability of 

being exceeded in a given timeframe, such as a 100-year (1-percent-annual 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 rate structures, earthquake loss studies, retrofit priorities and land use 

planning. After thorough review of the studies, professional organizations of engineers update the seismic-risk 

maps and seismic design requirements contained in building codes (Brown, 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 revised maps. The 2018 map, shown in Figure 11-1, 

represents the best available data as determined by the USGS. 

Source: (USGS 2018) 

 

Figure 11-1. 2018 USGS National Seismic Hazard Map 

11.1.7 Liquefaction and Soil Types 

Soil liquefaction occurs when water-saturated sands, silts or gravelly soils are shaken so violently that the 

individual grains lose contact with one another and float freely in the water, turning the ground into a pudding-

like liquid. Building and road foundations lose load-bearing strength and may sink into the ground. 
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A program called the National Earthquake Hazard Reduction Program (NEHRP) creates maps based on soil 

characteristics to help identify locations subject to liquefaction. NEHRP soil types define the locations that will be 

significantly impacted by an earthquake. Table 11-3 summarizes NEHRP soil classifications. NEHRP Soils 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 to liquefaction. 

Table 11-3. NEHRP Soil Classification System 

NEHRP 
Soil Type 

Description 
Mean Shear Velocity to 30 m 

(m/s) 

A Hard Rock 1,500 

B Firm to Hard Rock 760-1,500 

C Dense Soil/Soft Rock 360-760 

D Stiff Soil 180-360 

E Soft Clays < 180 

F Special Study Soils (liquefiable soils, sensitive clays, organic soils, soft clays >36 m thick)  

11.1.8 Secondary Hazards 

Earthquakes can cause large and sometimes disastrous mudslides. Building and road foundations 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 properly 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 transportation-related 

incidents. During an earthquake, structures 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 materials to the surrounding 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 north-south fault line between Folsom and Auburn. No significant 

seismic events in the Roseville vicinity 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 earthquake. Figure 11-2 shows the location of the most recent events 

in relation to Roseville. Table 11-4 lists recent earthquakes with a magnitude of 5.0 or greater within a 100-mile 

radius of Roseville. 
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Source: USGS, 2022; Google Earth 

 

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 Magnitude Epicenter Location 

12/14/2016 5.0 6 miles west of Cobb, CA 

8/10/2016 5.1 12 miles north northeast of Upper Lake, CA 

8/24/2014 6.0 6 miles southwest of Napa, CA 

5/24/2013 5.7 12 miles southeast of Chester, CA 

4/26/2008 5.1 6 miles west of Reno, NV 

10/31/2007 5.6 10 miles northeast of San Jose, CA 

8/10/2001 5.5 9 miles west of Portola, CA 

9/3/2000 5.17 8 miles northwest of Napa, CA 

10/30/1998 5.35 4 miles south-southeast of Truckee, CA 

12/28/1995 5.33 7 miles east-northeast of Markleeville, CA 

12/23/1995 5.08 8 miles east of Markleeville, CA 

9/12/1994 5.95 7 miles north-northeast of Markleeville, CA 

9/12/1994 5.12 7 miles north-northeast of Markleeville, CA 

3/31/1986 5.70 12 miles east-northeast of Milpitas, CA 

Source: Earthquake Catalogs, Northern California Earthquake Data Center, USGS 



City of Roseville 2023 Multi-Hazard Mitigation Plan   

11-8 

Hazard Declarations 

Between 1950 and July 2023, the State of California was included in 14 earthquake-related federal DR or EM 

declarations. Generally, these disasters cover a wide region of the state; therefore, they may have impacted many 

counties. However, Placer County was not included in any DRs or EMs, therefore the City has not been included 

in any declarations (FEMA 2023). 

11.2.2 Location 

Faults 

A direct relationship exists between a faultôs length and location and its ability to generate damaging ground 

motion at a given site. Small, local faults produce lower magnitude quakes, but ground shaking can be strong and 

damage can be significant in areas close to the fault. Large regional faults can generate earthquakes of great 

magnitudes but, because of their distance and depth, they may result in only moderate shaking in an area. The 

City of Roseville is in a region of moderate seismicity between the seismically active Coast Ranges and the 

Foothills Fault Zone in the Sierra Nevada. 

East of Roseville 

The Great Valley Fault Zone is the geomorphic boundary of the Coast Ranges and the Central Valley. It is 

underlain by a 300-mile long seismically active fold-and-thrust belt that has been the source of recent 

earthquakes, such as the 1983 Magnitude-6.5 Coalinga and the 1985 Magnitude-6.1 Kettleman Hills earthquakes. 

Nearly the entire thrust system is concealed. The Great Valley fault system consists of 14 segments, named 

numerically based on location along the fault system from north (1) to south (14). 

The Foothill Fault Zone, a complex series of northwest trending-faults that are related to the Sierra Nevada uplift, 

runs from about Oroville in the north to east of Fresno in the south. This was the source of Orovilleôs 1975 

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 ground shaking in Placer 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 Range geological province, which includes most of Nevada and 

western Utah. This area is riddled with active faults that form the boundary between each basin or valley and the 

neighboring mountain 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 Multi-Hazard Mitigation Plan, a series of small earthquakes also occurred 

in late 2003 and early 2004 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 at a rate of about 

half an inch per year. 
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West of Roseville 

Tectonic stresses associated with the North American-Pacific 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 damage in Sacramento 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 1892 Vacaville-

Winters earthquake. 

The Petrolia (coastal Humboldt County) earthquake increased concern about how amplified long-period motions 

from much closer major events, such as on the San Andreas Fault or the Hayward Fault, might reach damaging 

levels and affect Sacramento. Other 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 this little-known system as the Midland Fault Zone or the Dunnigan Hills fault, 

where the 1892 Vacaville-Winters 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 have experienced 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 zone 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 another 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 fault systems. No active faults are known to exist in Placer County. The following inactive faults have 

been identified within the city limits: 

¶ The Volcano Hill fault extends northwest from Volcano Hill for a distance of 1 mile, terminating near 

Eureka Road. No activity has been recorded along this fault; therefore, it is considered inactive. 

¶ 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. 

¶ The Willows Fault and Stockton Fault are in the Roseville vicinity and are considered inactive as 

displacement occurred greater than 1.8 million years ago. 

¶ An unnamed fault extends east to west between Folsom Lake and the City of Rocklin. Segments of the 

fault are concealed and therefore 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 result of continental 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 low-magnitude ground shaking without much effect. Areas with NEHRP Soils D, E and F 

are most commonly affected by ground shaking. Figure 11-3 shows NEHRP soil 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 times a year. According 

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 and 

the closer Hayward Fault have the potential for experiencing major to great events. The State Hazard Mitigation 

Plan indicates that in the next 30 years in California there is over a 99-percent probability of a magnitude 6.7 

earthquake and a 94-percent probability of a magnitude 7.0 earthquake. 

11.2.4 Severity 

Although Roseville is in California and has three faults documented in the Cityôs General 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 in that more than 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 identified as a low-severity zone. While there are several faults with the potential 

for large-magnitude earthquakes in the vicinity, the distance between those faults and the City of Roseville would 

result in very low, peak-ground accelerations in the City. The biggest contributor to potential intensity of shaking 

in Roseville is the Foothills Fault Zone. 

Liquefaction 

Liquefaction of loose sandy soil with a high water content during an earthquake undermines the groundôs ability 

to solidly support building structures. Foundations supported on liquefiable soils can lose their ability to support 

load and can experience settlement on the order of several inches or more. Differential settlement can cause 

significant damage to buildings, lifelines, and transportation structures, 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 exists in Roseville. 

Based on project-specific analysis that has been done for many of Rosevilleôs development projects, liquefaction 

has not been identified as a significant problem in Roseville. 

The prevailing water table in the vicinity of Roseville is approximately 80 feet 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 Cityôs creek beds. The Cityôs policy of 

protecting floodplain areas has avoided development in many of the most susceptible areas. 

Ground Failure 

Rosevilleôs geographic location, soil conditions, and surface terrain combine to minimize risk of major damage 

from landslides, subsidence (gradual shrinking of the earthôs surface 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 that an earthquake will occur at any given location. In 

2019, Governor Gavin Newsom announced the launch of the countryôs first statewide Earthquake Early Warning 

System. The California Earthquake Early Warning System uses ground motion sensors from across the state to 

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 Californiaôs MyShake App. 

11.3 EXPOSURE 

The entire planning area is exposed to the earthquake hazard, so an earthquake has the potential to affect the entire 

population of 152,928, all 50,516 buildings in the planning area, with a total replacement value of $47.4 billion, 

all of the planning areaôs 539 identified critical facilities, and the entire environment of the planning area. 

The Cityôs Water Treatment Plant on Barton Road is the only critical facility located near an identified local 

inactive fault. All other City facilities 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 data for the risk assessment was generated using a Hazus Level 2 (user-defined) analysis 

for the scenario events listed in Table 11-5. Summary findings of the risk assessment, showing vulnerability 

results for the entire planning area, are provided in the sections below. 

Table 11-5. Earthquakes Modeled for Risk Assessment 

Scenario Event Focal Depth Epicenter Location Map Figure 

100-Year Probabilistic Event N/A N/A Figure 11-4 

Concord-Green Valley Fault Scenario (M6.8) 5.6 miles 56 miles southwest of Roseville near Vallejo Figure 11-5 

Great Valley Fault Scenario (M7.1) 8.8 miles 58 miles west northwest of Roseville Figure 11-6 

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 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 respond during a hazard and the ability to be self-sustaining 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 during an event. Those experiencing homelessness are also especially vulnerable 

due to their lack of stable shelter and, depending on their location, may be threatened by bridge or other structural 

collapse. Those organizations (3.4) with physical structures that provide 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 life-safety exposure to earthquake in Roseville is low and 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. The City has funded façade grants 

to renovate older commercial structures and has 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 education and training via the Roseville Fire 

Department and local non-profits. Local employers such as Union Pacific, Sutter Roseville Medical Center, 

Kaiser Hospital, HP and NEC maintain emergency response plans that include earthquake preparedness and 

response training 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 metropolitan city along Interstate 80 east of Sacramento, 

the Cityôs 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. This could significantly 

tax hospitals, schools and services in the City, causing significant economic impacts. 

Since the entire city is exposed to the earthquake hazard, the percent of earthquake-vulnerable households that are 

economically disadvantaged is equal to the citywide total: 19.4 percent. However, homes built on NEHRP 

Class D and E soils are especially vulnerable because those soils are more likely to experience heavy ground 

shaking during an earthquake. Table 11-6 shows the findings of a social vulnerability assessment of areas in the 

city with Class D and E soils, based on economically disadvantaged households. 

Table 11-6. Economically Disadvantaged Households on NEHRP Class D and E Soils 

 Number within the Mapped Hazard Area % of Total in Mapped Hazard Area 

All Households 3,158 100.0% 

Households with Income Below $40,000 599 19.0% 

Impacts on Persons and Households 

Impacts on persons and households in the planning area were estimated for the four scenario events through the 

Hazus analysis. Figure 11-7 summarizes the results. 

11.4.2 Property 

Loss Potential 

Property losses were estimated through Hazus for the three earthquake fault scenarios. The Hazus analysis also 

estimated the amount of earthquake-caused debris in the planning area for the scenario events. Table 11-7 

summarizes the results. Figure 11-8 shows damage by occupancy class for the 100-year probabilistic event. 
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Figure 11-7. Estimated Earthquake Impact on Persons and Households 

 

Table 11-7. Loss Estimates for Modeled Earthquake Scenarios 

 
100-Year Probabilistic 

Event 
Concord-Green Valley Fault 

Scenario (M6.8) 
Great Valley Fault 
Scenario (M7.1) 

Number of Buildings Impacted 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 

Total $20,276,833 $1,179,044 $18,235,230 

% of Total Planning Area Replacement Value 0.04% 0.00% 0.04% 

Debris to Be Removed (tons) 10 2 10 

 

 

Figure 11-8. Damage to Structures from the 100-Year Probabilistic Earthquake Scenario, by Occupancy Class 
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Age 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 integrity of development in California. Table 11-8 lists the Cityôs structures 

by the time period in which they were built, based on age-of-structure data from the Cityôs land 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 multi-family units and attached housing units are reported as one structure. 

Table 11-8. Age of Structures in the City of Roseville 

Time Period 
Number of 
Structures  Significance of Time Period 

Pre-1933 1,465 Before 1933, there were no explicit requirements for earthquakes in building codes. State law did 
not require local governments to have building officials or issue building permits.  

1933-1940 307 In 1940, the first strong motion recording was made in El Centro. 

1941-1960 2,135 In 1960, the Structural Engineers Association of California reached the first statewide consensus 
on recommended earthquake provisions and published the guidelines. 

1961-1975 2,488 In 1975, significant improvements were made to lateral force requirements that were then 
enforced throughout the state. 

1976-1994 11,586 In 1994, the Uniform Building Code was amended to include provisions for seismic safety. 

1995 to present 32,535 Seismic code is currently enforced. 

Total 50,516  

 

About 64 percent of the Cityôs structures were constructed since the Uniform Building Code (UBC) was amended 

in 1994 to include seismic safety provisions. About 3 percent were built before 1933 when there were no building 

permits, inspections, or seismic standards. 

11.4.3 Critical Facilities 

Rosevilleôs utilities all have funded rehabilitation programs that identify and replace worn infrastructure to ensure 

continuous service. The latest technologies, including computerized alarms, video inspections, and mapping of all 

of the Cityôs 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 and respond quickly to service interruptions. 

Level of Damage 

Hazus classifies the vulnerability of critical facilities to earthquake as no damage, slight damage, moderate 

damage, extensive damage, or complete damage. The model was used to assign a category to each critical facility 

in the planning area for the five earthquake fault scenarios. Figure 11-9 through Figure 11-11 summarize the 

results. 
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Figure 11-9. Critical Facility Damage Potential, 100-Year Probabilistic Event 

 

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 

Hazus estimates the time to restore 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 example, Hazus may 

estimate that a facility has a 5 percent chance of being fully functional at Day 3, and a 95-percent chance of being 

fully functional at Day 90. The analysis of critical facilities in the planning area was performed for the five 

scenario events assessed. The results are summarized in Figure 11-12 through Figure 11-14. 

Highly Susceptible Facilities 

Most of the Cityôs critical facilities were built since the Uniform Building Code (UBC) was amended to include 
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were constructed in the 1990s, as were the Roseville Police Department and Roseville Civic Center. The 
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occur. Facilities holding hazardous materials are of particular concern because of possible isolation of 

surrounding populations. Many forms of hazardous materials are present in Roseville at private 

businesses, in permanent storage locations, along the Union Pacific Railroad, and on Interstate 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 11-12. Critical Facility Functionality, 100-Year Probabilistic Event 

 

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) 

¶ RoadsðRoads have the potential to be significantly damaged during an earthquake. Access to major 

roads is crucial to life and safety after a disaster event as well as to response and recovery operations. 

¶ BridgesðEarthquake events can significantly impact bridges, which often provide the only access to 

some neighborhoods. Since soft soil regions generally follow floodplain boundaries, bridges that cross 

water courses are considered vulnerable. Since most of the Cityôs bridges provide access across water 

courses, most are at least somewhat vulnerable to earthquakes. Key factors in the degree of vulnerability 

are the facilityôs age and type of construction, which indicate the standards to which the facility was built. 

¶ Water and Sewer InfrastructureðWater and sewer infrastructure can suffer 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 

components, it 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. Earthquake-induced 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 is a possibility of streams 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 to lessen or prohibit development in the City. The Cityôs 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 development community, and individual preparedness are 

essential as Roseville welcomes thousands of new residents and hundreds of new businesses to the City each year. 

Recent development in the Stoneridge Specific Plan and Northeast Roseville Specific Plan is adjacent to ravine 

areas, and developed property there would 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 minimum standards 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 the International Building Code (IBC), which is widely used throughout the United 

States and has been modified for California conditions with numerous more detailed and stringent regulations. 

Chapter 18 of the IBC/CBC regulates the excavation of foundations and retaining walls and regulates grading 

activities, including drainage and erosion control, and construction on expansive soils (soils that expand when 

water is added, and shrink when they dry out). The IBC/CBC requires a site-specific geotechnical study to address 

seismic issues and identifies seismic factors that 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 conditions: CBC (2013), California 

Plumbing Code (2013), California Green Building Standards (2013), and the California Mechanical Code (2013). 

To reduce the risk of seismic-related safety hazards and structural damage to pipelines, roads, and residential 

homes to an acceptable level, the City of Roseville conditions of approval for development projects require that at 

the time of tentative map approval, construction be in accordance with the IBC and local building standards, as 

administered by the Roseville Building Division. 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 of Roseville 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 City of Roseville requires the preparation of site-specific 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 in Chapters 16 and 18 of the CBC. The studies provide recommendations to 
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address slope and foundation instability, stream bank protection, and slope evaluation, as well an evaluation of 

expansive soils and differential settlement. Implementation of recommendations minimizes impacts associated 

with the exposure of people and structures to seismic hazards, the development of structures on expansive soils, 

grading that increases slope instability, increased erosion along stream channels, and soil erosion from grading. 

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 

moderate, but 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, the City would 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: 

¶ Planning is required for mass evacuations into the City of Roseville. 

¶ There is enough older building stock in the City featuring un-reinforced masonry construction to warrant 

structural and non-structural mitigation. 

¶ There is a need for better comprehensive soils data to better identify the probable earthquake risks in the 

City. 

¶ A large seismic event in the Sacramento Region could trigger a dam failure on Folsom Lake, causing 

significant impacts. 

¶ The perceived lack of risk can lead to complacency. Earthquakes provide a significant risk to all 

populations in California, whether the impacts are direct or indirect. 

¶ 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 weather-related natural disasters. They kill more people in the 

United States each year than tornados, hurricanes, or lightning (NOAA 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 lots reduce the groundôs 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 statistical 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 Insurance Rate Maps (FIRMs), which are 

official maps of a community on which the Federal Insurance and Mitigation Administration has delineated 

special flood hazard areas (SFHAs). Digital versions of FIRMs are called DFIRMs. 

The SFHA is the land area on a DFIRM covered by floodwaters of the ñbase flood,ò which is the flood with a 

1 percent chance of occurrence in any given year (also called the 1 percent annual chance flood). A structure 

within the SFHA (also called the 1 percent annual chance floodplain) has a 26 percent chance of undergoing flood 

damage during the term of a 30-year mortgage. The base flood is the regulatory standard adopted by federal 

agencies and most states to administer floodplain management programs. In SFHAs, National Flood Insurance 

Program (NFIP) floodplain management regulations must be enforced, and flood insurance is mandatory. 

Common Flood Map Zones 

DFIRMS show the boundaries of floodways and floodplains, as well as expected floodwater elevations at specific 

sites during the base flood. They define the following specific flood-related areas: 

¶ River flood hazard zones: 

ü Zone A (also known as Unnumbered A-zones)ðSFHAs where no base flood elevations or depths 

are shown because detailed hydraulic analyses have not been performed. 

ü Zones A1-30 and AEðSFHAs that are subject to inundation by the base flood, determined using 

detailed hydraulic analysis. Base flood elevations are shown within these zones. 

ü Zone AH and AOðSFHAs subject to inundation by types of shallow flooding where average depths 

are between 1 and 3 feet. These are normally areas prone to ponding (Zone AH) or shallow sheet flow 

flooding on sloping terrain (Zone AO). 
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ü Zone B and X (shaded)ðZones where the land elevation has been determined to be above the base 

flood elevation, but below the 500-year flood elevation. These zones are not SFHAs. 

ü Zones C and X (unshaded)ðZones where the land elevation has been determined to be above both 

the base flood elevation and the 500-year 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 floodwalls are considered to have reduced flood risk due to the presence of the levee (or floodwall). 

FEMAôs mapping shows these areas as Zone X. These are considered to be ñawarenessò zones that depict the 

ñresidual riskò associated with the flood risk-reduction systems. Residual risk is the risk that remains after flood 

risk-reduction systems are accounted for. The protection level for any flood risk-reduction facility is based on its 

design level of protection. A facility with 100-year design effectiveness loses that effectiveness for events with 

greater than a 100-year probability. This is residual risk. Residual risk also includes the increased risk to 

Floodwall/Levee Flood Protection Zones by comparing the development at-risk behind the flood risk-reduction 

facility to the development that would have occurred if the facility was never built. 

Federal flood insurance for properties in these areas is available through the NFIPôs lower-cost 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 support 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 accumulated since 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 agriculture. Species growing 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 compared to non-riparian 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 extending below 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 water in the stream. 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 readily available; land is 

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 floodplains. When a 

river is separated from its floodplain with levees and other flood control facilities, natural, built-in benefits can be 

lost, altered, or significantly reduced. Structures can affect the distribution and timing of drainage, thereby 

increasing flood problems. Human development can create local flooding problems by altering or confining 

drainage channels. This increases flood potential in two ways: it reduces the streamôs capacity to contain flows, 
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and it increases flow rates or velocities downstream during all stages of a flood event. Human activities can 

interface effectively with a floodplain as long as steps are taken to mitigate the activitiesô adverse impacts on 

floodplain functions. 

12.1.3 Secondary Hazards 

The most significant secondary hazard for flooding in Roseville is bank erosion. The dangers of bank erosion 

often are greater than those of flooding. Flooding is responsible for landslides when high flows over-saturate soils 

on steep slopes, causing them to fail. Hazardous material spills are also a secondary hazard of flooding if storage 

tanks rupture and spill into streams, rivers or drainage sewers. Large gravity sewer conveyance pipelines often run 

along creeks, which makes this infrastructure susceptible to damage from erosion. 

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, FEMA has prepared 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 0.2-percent annual chance flood (the 500-year flood). Base flood elevations 

and the boundaries of the 100- and 500-year floodplains are shown on Flood Insurance Rate Maps (FIRMs). 

Roseville entered the NFIP on December 15, 1983. The date of the Cityôs current effective FIRM is November 2, 

2018. As a participant in the NFIP, 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: 

¶ All new buildings and developments undergoing substantial improvements must, at a minimum, be 

elevated to protect against damage by the 100-year flood. 

¶ New floodplain development must not worsen existing flood problems or increase damage to other 

properties. 

Properties constructed after a FIRM 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 was adopted may be more vulnerable to flooding and 

related damage because they do not meet code or are located in hazardous areas. The first FIRMs for Roseville 

were available at the end of 1983. The number of post-FIRM structures in the regulatory floodplain is extremely 

low because of the Cityôs proactive floodplain management policy of not allowing new development in the 

floodplain. 
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Flood Insurance Analysis 

Table 12-1 lists flood insurance statistics for the City of Roseville. A statistical 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 the best available, most accessible data at the time of the update. 

 

Table 12-1. Flood Insurance Statistics for the City of Roseville a 

Community Identification Number (CID) 060243 

Date of Entry Initial FIRM Effective Date December 15, 1983 

Current FIRM Effective Date November 2, 2018 

Number of flood insurance policies in force as of 12/02/2022 311 

Total annual premium $212,151 

Average policy cost $682 (national average = $859b) 

Total insurance in force $101,453,200 

Total claims filed (1978 to 12/02/2022) 300 

Value of claims paid $9,864,992 

Average claim paid $32,883 

# of Substantial Damage Closed Paid Losses 67 

Number of flood insurance policies in force within the SFHA 84 

X Standard/AR/A99 policies 154 

Preferred Risk Policies 73 

# Pre-FIRM SFHA Policies 60 

# Pre-FIRM Non-SFHA Policies 62 

# Pre-FIRM Preferred Risk Policies 30 

#Post-FIRM SFHA Policies 24 

#Post-FIRM Non-SFHA Policies 92 

# Post-FIRM Preferred Risk Policies 43 

# Single Family Policies in Force 276 

# 2-4 Family Policies in Force 7 

All Other Residential Policies in Force 8 

# of Non-Residential Policies 20 

a. As of 12/02/2022 
b. Per ñForbes Advisor,ò https://www.forbes.com/advisor/homeowners-insurance/flood-insurance-cost/, 03/2023 

 

The following are key findings of the statistical analysis 

¶ 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 percent of single-family homes in SFHAs nationwide are covered by flood insurance. 

¶ The average cost of a flood insurance policy in Roseville is $682. The average cost of a flood insurance 

policy nationally is $859ð21 percent lower than the national average. 

¶ The average cost of a flood insurance policy in the SFHA is $1,008 per year. 

¶ The average cost of a policy outside the SFHA is $562. 

https://www.forbes.com/advisor/homeowners-insurance/flood-insurance-cost/
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¶ 91 percent of the policies in force are for residential occupancies 

¶ The average insurance in force for residential policies within the planning area is $306,67,5 which 

represents 49.9 percent of the average assessed value for residential properties ($614,947) within the 

planning area. 

¶ 73 percent of the policies in force are for properties located outside of the SFHA 

¶ 48.9 percent of the policies are for pre-FIRM 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 (roughly 73 percent 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 by a flood wall. 

¶ 86.7 percent of the total paid losses within the planning area have been for residential use properties 

¶ The average claim paid in the planning area ($32,833) represents about 1 percent of the 2022 average 

replacement cost value of structures in the floodplain. This correlates to a flood depth damage function of 

less than 1 foot for a 1-story 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 percent of the total structures in the SFHA, which is well above the national average of 49 percent. 

The breakdown of the 311 policies by flood zone is as follows: 

ü AE, A1-99ð82 policies, or 26.4 percent 

ü AO Zonesð2 policies, or 0.6 percent 

ü B, C, & X Zone-Standardð154 policies, or 49.5 percent 

ü B, C, & X Zone-Preferred Riskð73 policies or 23.5 percent 

Based on these findings, the following recommendations are provided for the City to consider in the identification 

of mitigation actions for this plan: 

¶ With over 49 percent of the structures within the SFHA covered by a flood insurance policy, the Cityôs 

coverage is on par with national averages. The City should continue to promote flood insurance as part of 

its on-going outreach programs. 

¶ It may be beneficial for the City to identify the percentage of properties within the Cityôs regulated 

floodplain that are rental properties so that outreach efforts that target rentersô options for flood insurance 

coverage can be promoted. 

¶ With the high percentage of policies in force outside the SFHA, it is evident that properties within the 

cityôs regulated floodplain and floodwall-protected areas are seeking flood insurance to cover their 

residual risk. The City should continue to promote flood insurance to these properties under its campaigns 

for CRS Activity  610, 620 and 630. 

¶ It is not known what percentage of the policies in force are on properties located within the Folsom 

Dike 5 Dam failure inundation area. The City should consider a future analysis to determine this 

percentage dependent upon the availability of 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 requirements (FEMA 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: 

¶ Reduce flood losses. 

¶ Facilitate accurate insurance rating. 

¶ 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 

receive 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: 

¶ Public Information 

¶ Mapping and Regulations 

¶ Flood Damage Reduction 

¶ Flood Preparedness 

Figure 12-1 shows the nationwide number of CRS communities by class as of April 1, 2022, when 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 reduce property damage. Communities participating in the CRS represent a significant portion of 

the nationôs flood risk as evidenced by the fact that over 68 percent of the NFIPôs policy base is located in 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. 

 

Figure 12-1. CRS Communities by Class as of April 1, 2022 
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The City of Roseville participated as a pilot-test community during CRS development in the late 1980s. The City 

began its official participation in the CRS program in 1991 and became the nationôs first and only Class 1 

community on October 1, 2006. This classification provides flood insurance policy holders in Roseville up to a 

45-percent reduction in flood insurance premiums and represents an annual savings of $102,982 in flood 

insurance premiums; an average of $318 per year for each policy in force. 

Repetitive Loss Area Analysis 

Overview 

A repetitive loss property is defined by FEMA as an NFIP-insured property that has experienced any of the 

following since 1978, regardless of any changes in ownership: 

¶ Four or more paid losses in excess of $1,000 

¶ Two paid losses in excess of $1,000 within any rolling 10-year period 

¶ Three or more paid losses that equal or exceed the current value of the insured property. 

A severe repetitive loss property is further defined as follows: 

¶ 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 market value of the building 

¶ At least two of the above referenced claims occurring within any rolling 10-year period and more than 10 

days apart. 

Several federal government programs encourage communities to identify and mitigate ñrepetitive lossò 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 Wildlife Federation found that 20 percent of these structures are listed as outside the 100-year 

floodplain. In 1998, FEMA reported that the NFIPôs 75,000 repetitive loss structures had already cost $2.8 billion 

in flood insurance payments. 

FEMA identifies repetitive loss 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 that are subject to the same risk but are not on FEMAôs list because a 

flood insurance policy was not in force at the time of loss. 

Repetitive Loss in Roseville 

FEMA identifies one commercial repetitive loss property within the Cityôs regulatory floodplain. When Roseville 

first began its participation in the CRS program in 1991, the list of repetitive loss properties totaled 31 locations. 

Since then, flood protection and mitigation projects (including purchase and relocation of structures) have 

occurred at 29 repetitive loss locations, all of which are no longer subject to repetitive flood losses. This 

represents a 93.5 percent reduction in exposure. This is a prime example of how Rosevilleôs proactive flood 

mitigation practices have decreased the exposure of its citizens to the flood hazard and minimized reliance on 

post-disaster assistance provided by the federal government and the nationôs taxpayers. 



City of Roseville 2023 Multi-Hazard Mitigation Plan   

12-8 

Of two remaining properties listed by FEMA, one is not located in Roseville, and the City has initiated the FEMA 

correction protocol to remove this property from its list. This leaves one property on the Cityôs repetitive loss list 

that has not been mitigated. 

Rosevilleôs single repetitive loss area was determined by identifying other structures in the vicinity of the 

remaining repetitive loss property that could be inundated by the depth of flooding that caused the repetitive flood 

losses to that property. This depth of flooding was determined by applying depth/damage curves to the value of 

the claims paid compared to the value of the structure at the time of the losses. This approach is known as the 

ñreverse damage function methodology.ò The City is required to address its repetitive loss area as a condition of 

its participation in the CRS program. This hazard mitigation plan meets this CRS requirement. Figure 12-2 shows 

the location of Rosevilleôs single remaining repetitive loss area. 

12.2.2 Flooding Types 

Flooding in Roseville is typically caused by high-intensity storms of relatively short duration (1 to 3 hours) 

concentrated on a stream reach with already saturated soil. In Roseville, two types of flooding typically occur: 

¶ Flash floods that occur suddenly after a brief but intense and concentrated downpour. They move rapidly, 

end suddenly, and can occur in areas 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. Flash floods cannot be predicted 

accurately and happen whenever there are heavy storms. 

¶ Riverine floods, which are described in terms of their extent (including the horizontal area affected and 

the vertical depth of floodwater) and the related probability of occurrence (expressed 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 drainage facilities or when there are no drainage facilities to control flows. 

The City has attempted to address this type of flooding with regulations that require an ñoverland releaseò of 

stormwater generated at a site to a recognized stormwater facility. The City also 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 U.S. Army 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 property damage and was considered to be a 

70- to 100-year 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. 

Based on data from the National Climactic Data Center and the University of South Carolinaôs Spatial Hazard 

Events and Losses Database for the United States, 18 major flood events were reported in Placer County between 

January 1950 and August 2022, with an estimated $54,165,460 in property damage. According to the NOAA 

National Centers for Environmental Information Storm Events Database, there have been two flood events in 

Roseville since 2016, but there were no reported damages, deaths, or injuries for either event. Table 12-2 shows 

the estimated damage from flooding in Placer County that impacted Roseville from 1973 to 2022. 
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Table 12-2. Reported Damage from Major Flooding in Roseville (1973 to 2022) 

Date Reported Damage (not adjusted for inflation) 

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 (county-wide) 

 

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 addition to the events 

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 in the Douglas 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 hours, was the second largest event on 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 Riverside Avenue 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 areas. At Royer 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 flood of record 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 from their homes 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 to a 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 Atlantic Street 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 Way. Dry Creek overflowed its banks in several 

locations, and flood-borne 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. Stream-bank 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 January 16, 1969, caused flooding 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 25, caused rising water in Linda Creek that led to the 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 crews in response to an earlier washout. No injuries or fatalities were reported. 

January 1970 

Heavy rains and severe winds caused flooding in Roseville and throughout northern California. High water levels 

were reported on Champion Oaks Way, Subway Road, and Royer Park. No injuries or fatalities were reported. 

January 1973 

Heavy rain and high winds impacted northern California during 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 Royer Park and areas 

in the Sierra Lakes Mobile Home Park were inundated. Dry Creek overflowed the Darling Way and Riverside 

Avenue bridges and flooded six 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 all bridges and culverts were 

overtopped, with 30 sustaining embankment damage. The crossing at Rocky Ridge Drive washed out. Two 

bridges over Dry Creek were damaged, and street cave-ins occurred at a number of locations. Approximately 209 

homes along Dry, Linda, and Cirby Creeks reported flood damage, with water levels up to 5 feet above finished 

floor levels. The Roseville City Library was closed due to flooding. Floodwaters reached the foundation of the 

Public Safety Building but did not cause any damage. One fatality associated with this flood event was reported. 

January 1995 

The January 1995 flood event (Figure 12-3) 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 100-year 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 inundated 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, resulting in eight structures being inundated by floodwater in the 

Dry Creek Basin (Figure 12-4). This event was caused by an isolated storm event centered over the basin. No 

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 included in 40 flood-related federal DR or EM 

declaration. Generally, these disasters cover a wide region of the state; therefore, they may have impacted many 

counties. Placer County was included in six DRs or EMs, therefore the City has been included in six declarations 

(FEMA 2023); refer to Table 12-3. 

Table 12-3. Flood Declarations Including Placer County Between 1950 and 2023 

Designation 
Number Date Declared Date of Event Counties Included Event Name 

DR-183-CA December 24, 1964 December 24, 
1964 

Alpine, Amador, Butte, Colusa, Del Norte, El Dorado, Glenn, 
Humboldt, Lake, Lassen, Marin, Mendocino, Modoc, Napa, 
Nevada, Placer, Plumas, Sacramento, San Joaquin, Shasta, 
Sierra, Siskiyou, Solano, Sonoma, Stanislaus, Sutter, 
Tehama, Trinity, Tuolumne, Yolo, Yuba 

California Heavy 
Rains & Flooding 

DR-253-CA January 26, 1969 January 26, 
1969 

Amador, Contra Costa, El Dorado, Fresno, Humboldt, Inyo, 
Kern, Kings, Los Angeles, Madera, Marin, Mariposa, 
Mendocino, Merced, Modoc, Mono, Monterey, Orange, 
Placer, Plumas, Riverside, Sacramento, San Benito, San 
Bernardino, San Joaquin, San Luis Obispo, Santa Barbara, 
Shasta, Sierra, Solano, Sonoma, Stanislaus, Tehama, 
Tulare, Tuolumne, Ventura, Yuba 

California Severe 
Storms, Flooding 

DR-758-CA February 21, 1986 February 12 - 
March 10, 1986 

Alameda, Alpine, Amador, Butte, Calaveras, Colusa, Contra 
Costa, Del Norte, El Dorado, Glenn, Humboldt, Lake, 
Lassen, Madera, Marin, Mendocino, Modoc, Mono, Napa, 
Nevada, Placer, Plumas, Sacramento, San Benito, San 
Joaquin, San Mateo, Santa Clara, Santa Cruz, Shasta, 
Sierra, Solano, Sonoma, Sutter, Tehama, Trinity, Tuolumne, 
Yolo, Yuba 

California Severe 
Storms, Flooding 

EM-3591-CA January 9, 2023 January 8-31, 
2023 

Alameda, Colusa, Contra Costa, El Dorado, Fresno, Glenn, 
Humboldt, Kings, Lake, Los Angeles, Madera, Marin, 
Mariposa, Mendocino, Merced, Mono, Monterey, Napa, 
Orange, Placer, Riverside, Sacramento, San Benito, San 
Bernardino, San Diego, San Francisco, San Joaquin, San 
Luis Obispo, San Mateo, Santa Barbara, Santa Clara, Santa 
Cruz, Solano, Sonoma, Stanislaus, Sutter, Tehama, Tulare, 
Ventura, Yolo, Yuba 

California Severe 
Winter Storms, 
Flooding, and 
Mudslides 

DR-4683-CA January 14, 2023 December 27, 
2022 - January 
31, 2023 

Alameda, Amador, Calaveras, Contra Costa, Mendocino, 
Merced, Monterey, Sacramento, San Joaquin, San Luis 
Obispo, San Mateo, Santa Barbara, Santa Clara, Santa 
Cruz, Ventura 

California Severe 
Winter Storms, 
Flooding, 
Landslides, and 
Mudslides 

EM-3592-CA March 10, 2023 March 9 - July 
10, 2023 

Alpine, Amador, Butte, Calaveras, Del Norte, El Dorado, 
Fresno, Glenn, Humboldt, Imperial, Inyo, Kern, Kings, Lake, 
Los Angeles, Madera, Mariposa, Mendocino, Merced, Mono, 
Monterey, Napa, Nevada, Orange, Placer, Plumas, 
Sacramento, San Benito, San Bernardino, San Francisco, 
San Joaquin, San Luis Obispo, San Mateo, Santa Barbara, 
Santa Clara, Santa Cruz, Sierra, Sonoma, Stanislaus, 
Trinity, Tulare, Tuolumne, Yuba 

California Severe 
Winter Storms, 
Flooding, 
Landslides, and 
Mudslides 

Source: FEMA 2023 
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12.2.4 Location 

Primary Flood Sources 

Upstream flows generated in Placer County enter the City of Rosevilleôs creeks and tributaries from the east and 

north. Picking up additional stormwater runoff, the creek systems flow west-southwest through Roseville. These 

flows continue to move west-southwest, 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. 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 rest of the City. 

The Dry Creek system has year-round 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 Creek. Due to the Cityôs 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 the 80-square-mile 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 

Figure 12-5 shows FEMAôs mapped floodplain for Roseville, including the 1 percent and 0.2 percent annual 

chance flood zones. FEMA also maps ñareas with reduced risk due to levee,ò which indicate locations where the 

presence of a levee leads to lower flood risk due to the leveeôs flood-protection capabilities. Those areas are not 

shown on the figure included here, but the risk analysis for flood in this plan does take them into consideration. 

The map also does not show the 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 that could 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 systems needed to convey the over-bank flooding that can occur during 

storm events. 
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The City eventually modeled flooding using the best available science to better reflect actual rainfall 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 

enhance its floodplain management program to minimize flood risk to all new developments. Based on the 

detailed modeling, the City identified its own regulatory floodplain that exceeds the SFHA mapped by FEMA. 

Figure 12-6 shows the Cityôs regulatory floodplain, as authorized by the Roseville City Code. 

The City regulatory floodplain is the area susceptible to risk from flooding based on City-approved 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 to delineate these boundaries is referred to as ñthe 

regulatory floodò to differentiate it from the ñbase floodò used by FEMA. 

The risk assessment in this plan uses a City-generated flood inventory database of site-specific information for 

each property in the regulatory floodplain. This database includes information for the following basic categories: 

¶ Buildings in the regulatory floodplain 

¶ Building use 

¶ Building area 

¶ Building value 

¶ Permit history 

¶ Flood loss history 

¶ Regulatory flood elevation 

¶ Base flood elevation 

¶ Pre- and post-FIRM structures 

¶ Elevation of lowest adjacent grade 

¶ Finished floor elevation  

In many portions of the City, the Nolte Future Floodplain has been used to designate floodplain boundaries. The 

Nolte Future Floodplain defines floodway and floodway 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 the remainder of the floodplain area and is 

typically where floodwaters have the most velocity. 

Areas of Reduced Flood Risk Protected by Levees/Floodwalls 

Levees or floodwalls that are designed to reduce the risk of flooding posed by the 1-percent-annual-chance flood 

may be accredited by FEMA. An accredited levee and or floodwall system 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 providing flood hazard reduction for the base flood. This determination is based on a submittal of 

documentation certified by a registered professional engineer. The area landward of an accredited levee/floodwall 

system is shown on the FIRM as a moderate-risk area, labeled Zone X (shaded), except for areas of interior 

drainage flooding, such as ponding areas, which are shown as SFHAs. Flood insurance is not mandatory in 

Zone X (shaded) areas, but it is mandatory in SFHAs. FEMA strongly encourages flood insurance for all 

structures in floodplains 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, FIRMs carry a notice that overtopping or failure of levees is possible and that flood insurance 

protection and adherence to evacuation procedures are strongly recommended. These ñarea protected by leveeò 

zones are residual risk areas and are delineated on FIRMs as advisory zones. Mandatory purchase requirements of 

the regulatory provisions of the NFIP do not apply to these areas. Figure 12-5 shows the areas of 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 

100-year or higher recurrence interval) to occur within a short time period. Assigning recurrence intervals to 

historical floods on different streams can help indicate the intensity of a storm over a large area. For example, the 

1995 flood event was determined to be a 100-year flood on Dry Creek and a 50-year flood on Linda Creek. 

Recent history has shown that Roseville can expect an average of one episode 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 events that cause 

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 often referred to as ñnuisanceò flooding annually in the historic core due to urban drainage issues. 

12.2.6 Severity 

Table 12-4 shows observed flooding characteristics for the Pleasant Grove and Dry Creek basins, based on 

measurements made during past flood events. The City implemented the ñCirby-Linda-Dry Creek Flood Control 

Projectò to reduce stormwater backup at constrictions and increase the overall capacity of the floodplain during 

storm conditions. Project structures were designed to provide 1 foot of freeboard above the projected 500-year 

flood elevation. This project significantly reduced the flood risk exposure for this area but did not eliminate it. 

Table 12-4. Observed Characteristics of Flooding 

 Pleasant Grove Creek Basin Dry Creek Basin 

Approximate Base Flood Velocity (feet/second)a 0.5 to 8.0 2.0 to 14.0 

Flow Rate (cubic feet per second)b 1,100 to 5,000 900 to 15,000 

Base Flood Elevation (feet, National Geodetic Vertical Datum)   

Downstream limit 89.7 79.7 

Upstream limit 150.0 210.0 

Approximate Depth of Overbank Flooding (feet above existing grade) 0 to 2 0 to 3 

Approximate Warning Time (hours) 3 3 

a. Higher velocities were observed in the channel; lower velocities were observed in the overbank area 
b. 1 cubic foot is about 7.5 gallons 

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 warned in advance of potential flash 

flooding. Typical warning times for Roseville range from 1 to 3 hours. The Cityôs flood warning system has four 

ways to warn the public of potential flooding: 

¶ A comprehensive display of stream levels, broadcast on Channel 14 or 73, with the status of the warning 

¶ The ñStream Levelò link on the City of Roseville home web page (www.roseville.ca.us) 

¶ An automatic telephone dialing system to problem areas 

¶ Flooding status broadcasted on radio station 530 AM. 



  Flood 

 12-19 

Numerous stream flow and rain gauges form the Cityôs stream monitoring system for the Upper Dry Creek 

Drainage Basin. These stations are placed at strategic locations throughout the drainage basin. For example, one is 

mounted on the floodwall just upstream from the pedestrian bridge that crosses between Tina Way and 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 broadcasted 

on cable Channel 14/73 and on the Cityôs web page during significant storm events. City staff uses this 

information in deciding whether to advise residents to evacuate. The goal is to provide up to 3 hours of advance 

warning. The continuously changing variables of precipitation, 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 shown in 15-second 

intervals: 

¶ The first, which is shown only once for every complete cycle, is a City of Roseville 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 floodplain can 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. 

¶ Following this display, a more specific map identifies a single stream gaugeôs location in relation to 

nearby roadways and streams. 

¶ 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 divided into four colored categories of flood depth stages (see Figure 12-7): 

¶ Blue (Normal Stage)ðStream level conditions are normal and safe. 

¶ Green (Advisory Stage)ðCity staff are continuously monitoring creek levels and weather conditions. 

Residents should be closely watching for further information about flooding in their area. 

¶ Yellow (Warning Stage)ðThere is a possibility of flooding in this area. Necessary precautions need to be 

taken to secure personal property and safety. 

¶ Red (Critical Stage)ðFlooding 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 on the vertical bar 

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 surface, 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 storm events, this 

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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Figure 12-7. Example of Stream Gauge Graphic Display 

12.3 EXPOSURE 

The Level 2 Hazus protocol was used to assess the exposure to flooding in the planning area for the following 

mapped flood hazard areas: 

¶ The FEMA-mapped 10 percent, 1 percent, and 0.2 percent annual chance flood zones 

¶ The FEMA-mapped area of reduced risk due to levees 

¶ The City of Roseville regulatory flood zone. 

12.3.1 Population 

Table 12-5 summarizes the estimated population living in all the evaluated flood hazard areas. 

Table 12-5. Exposed Population in Evaluated Flood Hazard Zones 

 

10% Annual 
Chance Flood 

Zone 

1% Annual 
Chance Flood 

Zone 

0.2% Annual 
Chance Flood 

Zone 

Area of Reduced 
Risk Due to 

Levees 
City Regulatory 

Floodplain 

Population Exposed 98 367 367 728 376 

% of Total Planning Area Population 0.1% 0.2% 0.2% 0.5% 0.3% 
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12.3.2 Property 

Table 12-6 summarizes the estimated property exposure in all the evaluated flood hazard areas. Figure 12-8 shows 

the number of exposed structures by occupancy class for evaluated flood zones. The value of exposed structures is 

shown by occupancy class in Figure 12-9 through Figure 12-13. 

Table 12-6. Exposed Property in Evaluated Flood Hazard Zones 

 

10% Annual 
Chance Flood 

Zone 

1% Annual 
Chance Flood 

Zone 

0.2% Annual 
Chance Flood 

Zone 

Area of Reduced 
Risk Due to 

Levees 
City Regulatory 

Floodplain 

Acres of Inundation Area 913 1,931 2,078 60 2,916 

Number of Buildings Exposed 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 
Planning Area Total 

0.5% 0.8% 0.8% 0.4% 0.8% 

12.3.3 Critical Facilities 

GIS analysis was used to determine the number of critical facilities in all of the evaluated flood zones. 

Figure 12-14 shows the distribution of exposed critical facilities by occupancy class. 

The following major roadways and stream crossings (bridges or culverts) would be impassable during a 100-year 

flood event: 

¶ Dry Creek Road Crossings 

ü Vernon Street 

ü Riverside Avenue 

ü Darling Way 

ü Douglas Boulevard 

ü Folsom Road 

¶ Linda Creek Road Crossings 

ü Rocky Ridge Drive 

ü Champion Oaks Drive 

ü Sierra College Boulevard 

¶ Cirby Creek Road Crossings 

ü Sunrise Avenue 

ü Coloma Way 

ü Oakridge Road 

ü Sierra Gardens Drive 

ü Huntington Drive 

¶ Miners Ravine 

ü Sierra College Boulevard 

12.3.4 Environment 

With much of Rosevilleôs regulatory floodplain zoned for open space use, the 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 environment. Still, all vegetation and wildlife resources and corridors in the floodplain open space 

systemðgrasslands, oak woodlands, riparian areas, and seasonal wetlandsðare exposed to the flood risk. 



City of Roseville 2023 Multi-Hazard Mitigation Plan   

12-22 

  

  

 

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 

 

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 

 

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 

 

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 

Table 12-7 summarizes the estimated flooding 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 
Chance Flood 

Zone 

1% Annual 
Chance Flood 

Zone 

0.2% Annual 
Chance Flood 

Zone 

Area of 
Reduced Risk 
Due to Levees 

City Regulatory 
Floodplain 

Displaced Population 8 71 85 5 92 

Population Requiring Short-Term Shelter 1 3 5 0 6 

Vulnerable Populations 

The aftermath of flooding events presents numerous 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 estimation models such as Hazus are not 

equipped to measure public health impacts. The best preparation for these effects includes awareness that they can 

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 through low-lying areas prone to sudden and frequent flooding 

are a serious threat. Motorists often attempt to drive through barricaded or flooded roadways. Because as little as 

18 to 24 inches of water moving across 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 people in one of 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 it is possible to analyze life and safety impacts resulting from the flood hazard, injuries and casualties 

were not estimated for this hazard. One flood-related fatality in Roseville has been recorded, but the flood hazard 

is not generally considered to pose a serious risk to life in this area, for the following reasons: 

¶ Flooding in Roseville tends to be rapid in terms of the rise and fall of floodwaters. Because of the Cityôs 

geographical location in the watershed, floods tend to come and go quickly as they move toward their 

drainage endpoints, thereby decreasing the threat that people will become trapped by floodwaters. 

¶ The City 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, and flood insurance. The City also has developed a comprehensive flood warning 

program that can deliver real-time data to citizens and emergency management personnel through cable 

television and the Internet. The program can provide a warning up to 3 hours before a flood event occurs 

in the 100-year floodplain. The Cityôs approach has resulted in an educated and well-informed 

constituency. 

Table 12-8 shows the findings of the social vulnerability assessment for the 1 percent annual chance floodplain 

and the Cityôs regulatory floodplain, based on economically disadvantaged households. 
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Table 12-8. Economically Disadvantaged Households in Mapped Flood Zones 

 1 Percent Annual Chance Floodplain Roseville Regulatory Floodplain 

 
Number in the 
Hazard Area 

% of Total in 
Hazard Area 

Number in the 
Hazard Area 

% of Total in 
Hazard Area 

All Households 8,213 100.0% 10,824 100.0% 

Households with Income Below $40,000 1,806 22.0% 2,249 20.8% 

Public Health and Safety 

Floods present the following threats to public health and safety: 

¶ Unsafe foodðFloodwaters contain disease-causing 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 caused by floods damage refrigerated and frozen 

food. Foods kept in non-waterproof packaging are subject to disposal if contaminated by floodwaters. 

¶ Contaminated water and poor sanitationðContact with contaminants in floodwaters can result in 

infectious disease. Wastewater treatment plants can be overloaded with runoff waters and sewage, 

resulting in backflows of sewage to homes and low-lying grounds. Private wells can be contaminated or 

damaged. Septic systems can be broken or overflow. Unclean water can lead to disease outbreaks, 

including cholera, typhoid, dysentery and some forms of hepatitis. 

¶ Mosquitoes and animalsðWet areas and stagnant pools formed by prolonged floods provide new 

breeding grounds for mosquitoes and can lead to an increase in the number of mosquito-borne diseases. 

¶ Molds and mildewsðExposure to mold and mildew can cause respiratory diseases, sore throat, watery 

eyes, wheezing and dizziness. Molds grow quickly in damp areas of buildings that have not been cleaned 

after flooding, such as water-infiltrated walls, floors, and carpets. Mold spores can cause allergic 

reactions, asthma episodes, and other respiratory problems. 

¶ Carbon monoxide poisoningðIn the event of power outages following floods, flood victims may use 

alternative sources of fuels for heating, cooling, or cooking in enclosed spaces without adequate 

ventilation. Carbon monoxide from these sources can poison people and animals inside. 

¶ Hazards in flooded buildingsðElectrical power systems can become hazardous in flooded buildings. 

People should avoid turning the main power on or off while standing in floodwater. Gas leaks can trigger 

explosions in damaged buildings. Flood debrisðsuch as broken bottles, wood, stones, and wallsðmay 

cause injuries. Containers of hazardous chemicals may be hidden or buried under flood debris. Hazardous 

dust and mold in ducts, fans and ventilators can be circulated through a building. 

¶ Mental stress and fatigueðFlood victims can experience long-term psychological impact. The expense 

and effort required to repair flood-damaged homes can place severe financial and psychological burdens 

on the people affected. Post-flood recovery can cause anxiety, anger, depression, lethargy, hyperactivity, 

sleeplessness, and, in an extreme case, suicide. There is also a long-term fear among the affected that their 

homes can be flooded again. 

The best level of mitigation for these impacts is to be aware that they can occur, educate the public on prevention, 

and be prepared to deal with these vulnerabilities in responding to flood events. 

Domestic Animals 

Domestic animals (pets and livestock) must be included in evacuation and sheltering plans for their protection and 

the protection of their owners, who may risk their own lives to ensure the safety of their animals. 
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12.4.2 Property 

Table 12-9 summarizes Hazus estimates of flood damage for all evaluated flood hazard zones. 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 utility lines. Estimated damage by 

occupancy class is shown in Figure 12-15 to Figure 12-19. 

Table 12-9. Estimated Property Impacts of Flooding in the Planning Area 

 

10% Annual 
Chance Flood 

Zone 

1% Annual 
Chance Flood 

Zone 

0.2% Annual 
Chance Flood 

Zone 

Area of 
Reduced Risk 
Due to Levees 

City 
Regulatory 
Floodplain 

Number of Structures Impacted 46 125 126 192 145 

Estimated Loss      

Structures $1,809,697 $8,715,967 $29,549,542 $1,657,956 $12,795,896 

Contents $8,667,211 $23,265,884 $46,177,524 $1,158,837 $31,020,247 

Total $10,476,908 $31,981,852 $75,727,066 $2,816,793 $43,816,143 

% of Total Planning Area Replacement Value 0.02% 0.1% 0.2% 0.0% 0.1% 

Debris to 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 Space and Conservation Element of its General Plan that 

include the following: 

¶ Preserve and rehabilitate continuous riparian corridors and adjacent habitat along City waterways. 

¶ Require dedication of the 100-year floodplain or comparable mechanism to protect habitat and wildlife 

values in perpetuity. 

¶ Restrict development within the 200-year floodplain subject to the State of California Urban Level of 

Flood Protection Criteria. 

¶ Require preservation of contiguous areas outside the 100-year floodplain as merited by special resources 

or circumstances, which may include, but are not limited to, sensitive 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. 

¶ Limit recreation activities within the 100-year floodplain and require additional setback areas for trails 

and other recreation uses so that natural resource areas are not adversely impacted. 

¶ Provide protection and enhancement of fishery resources, including continued coordination with the 

California Department of Fish and Wildlife 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. Currently, 1,873.6 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 provided in Appendix C 
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Figure 12-15. Flood Damage to Structures in the 10% Annual Chance Floodplain, by Occupancy Class 

 

Figure 12-16. Flood Damage to Structures in the 1% Annual Chance Floodplain, by Occupancy Class 
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Figure 12-17. Flood Damage to Structures in the 0.2% Annual Chance Floodplain, by Occupancy Class 

 

Figure 12-18. Flood Damage to Structures in the Area With Reduced Risk Due to Levees, by Occupancy Class 
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Figure 12-19. Flood Damage to Structures in the City Regulatory Floodplain, by Occupancy Class 
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Figure 12-20. Average Damage to Critical Facilities in the 10% Annual Chance Floodplain 

 

Figure 12-21. Average Damage to Critical Facilities in the 1% Annual Chance Floodplain 
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Figure 12-22. Average Damage to Critical Facilities in the 0.2% Annual Chance Floodplain 

 

Figure 12-23. Average Damage to Critical Facilities in the City Regulatory Floodplain 
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Flooding poses numerous risks to critical facilities: 

¶ Roads or railroads 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 floods also can cause isolation. 

¶ Creek or river floodwaters can back up drainage systems, causing localized flooding. 

¶ Culverts can be blocked by debris from flood events, also causing localized urban flooding. 

¶ Floodwaters can get into drinking water supplies, causing contamination. 

¶ Sewer systems can be backed up, causing waste to spill into homes, neighborhoods, rivers and streams. 

¶ Underground utilities can also be damaged. 

Of Rosevilleôs two wastewater treatment plants, only the 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 events. The Dry Creek Plant is located above the 100-year floodplain but has overflow ponds 

within the floodplain. When plant influent loads exceed the plant capacity, untreated sewage is discharged to the 

overflow ponds. If this scenario occurred simultaneously with a 100-year flood, floodwaters could be 

contaminated. This situation has not occurred during past flood events, and its probability of occurrence is low. 

Therefore, its potential impacts on health were not estimated as part of this assessment. 

12.4.4 Environment 

Flooding can impact the environment in negative ways: 

¶ Migrating fish can wash into roads or over dikes into flooded fields, with no possibility of escape. 

¶ Pollution from roads, such as oil, and hazardous materials can wash into rivers and streams. 

¶ Pollutants carried by floodwaters can settle onto normally dry soils, polluting them for agricultural uses. 

¶ Human development, such as bridge abutments and levees, and logjams from timber harvesting can 

increase streambank erosion, causing rivers and streams to migrate into non-natural courses. 

The environment vulnerable to the flood 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 such as Hazus are not 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 available at the time of this Plan. 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 Pleasant Grove 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, without adequate 

mitigation, can increase stormwater runoff rates and volumes and decrease the time required to reach peak 

discharge. 
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Recognizing that typical growth patterns in California would impact and exacerbate the flood hazard problem, the 

City of Roseville took an aggressive, proactive approach to managing its floodplains through the development of 

its General Plan in 1992. Land-use categories are defined in the General Plan, with information on general uses, 

development, intensity, siting, and compatibility standards 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 parcels in Rosevilleôs regulatory floodplain are in the current buildable lands inventory. These parcels 

were all created before the Cityôs flood-protection policies were enacted. Any new development on these parcels 

would be subject to strict regulations. 

Because of policies, activities and mitigation measures in place in Roseville, it 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 long-standing 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 comprehensive approach that includes the following measures: 

¶ Structural mitigation (flood control) 

¶ Non-structural mitigation (elevation or acquisition) 

¶ Regulations 

¶ Stormwater management 

¶ Flood warning 

¶ Outreach and public education. 

This section discusses each element except flood warning, which is discussed in Section 12.2.7). 

12.6.1 Structural Mitigation 

The following major flood control improvements have been accomplished by the City of Roseville since the 

January 1995 flood event: 

¶ Tina Way/Elisa Way AreaðCompleted in 1996 at the cost of $3 million (100 percent City-funded), this 

project included channel excavation and construction of berms and floodwalls. The project removed 

40 structures from the floodplain. Based on the pre-project location and construction of these structures, 

the entire area would have flooded during the 1997 flood if the improvements had not been implemented. 

¶ Riverside Avenue/Vernon Street AreaðCompleted in 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 

elevations for the reach by 5 to 7 feet and removed 150 structures from the floodplain. 

¶ Sunrise Avenue/Oakridge Drive and Champion Oaks AreasðCompleted in 2001 at the cost of 

$16.1 million ($8.7 million from FEMA and $7.4 million from the City), this project replaced culverts 
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with a new bridge over Linda Creek at Sunrise Avenue. Twin 9-foot-diameter bypass pipes were installed 

in the Oakridge Drive area. The project included channel excavation and berm and floodwall 

construction. The project removed 233 structures from the floodplain; 44 structures remained in the 

floodplain, but these structures were less likely to be flooded. Features included maintaining a channel in 

as natural a state as possible; planting over 500 oak trees; assigning biologists, ornithologists, and 

arborists to minimize environmental impacts; and monitoring fish passage and plantings for 5 years. 

¶ Home Elevation ProgramðFEMA funded 75% of this $1 million program to elevate flood-prone 

homes. These are homes that would not be brought completely out of the floodplain by construction of 

the Cityôs 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 Creek. Homeowner 

participation was voluntary. 

The City has spent more than $33 million on flood mitigation since the January 1995 flood event and has 

eliminated 445 flood-prone structures from the floodplain. 

12.6.2 Non-Structural Mitigation 

Structural mitigation projects reduced the flood exposure of property by 91 percent. Roseville 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 million (50 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 flood-prone homes with post-project floor levels 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 100-year floodplain area. Development in 

floodplain areas in Roseville is restricted by the following: 

¶ 2035 General Plan, Safety Element, Flood Protection Component 

¶ Improvement Standards 

¶ Flood Damage Prevention Ordinance (Roseville Municipal Code [RMC] Chapter 9.80) 

¶ Zoning Ordinance (RMC Chapter 19.18) 

¶ State of California Urban Level of Flood Protection Legislation. 

2035 General Plan, Safety Element, Flood Protection Component 

The Safety Element of Rosevilleôs General Plan sets forth goals and policies to address community safety 

concerns. The flood protection component identifies nine policies and 12 measures to achieve the following goals: 

¶ Minimize the potential for loss of life and property due to flooding. 

¶ Pursue flood control solutions that are cost-effective and minimize environmental impacts. 

The policies and implementation measures are incorporated into the Cityôs area-specific plans and are legally 

enforceable. Key to the Cityôs flood-protection effort is the clear definition and application of floodplain 

boundaries. The flood protection component of the Safety Element establishes policies prohibiting new 
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development in an identified floodplain or requiring an appropriate level of flood protection in design and 

construction for any development that does occur in the floodplain: 

¶ In fill AreasðNo development is permitted in 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 cumulative 1-foot rise in water surface elevation if  it 

can be demonstrated that the development will not impact flood levels (see Figure 12-24). 

¶ Remainder of the City (specific plans and north industrial area)ðNo development is permitted 

within the future floodplain (floodway and floodway fringe). Exceptions may be considered by the City 

on a case-by-case basis if encroachment is limited to only the future floodway fringe and would not result 

in any off-site increase in the water surface elevation (see Figure 12-25). 

 

 

Figure 12-24. Floodplain Designation Cross-Sections for Infill Areas 

 

Figure 12-25. Floodplain Designation Cross-Sections for Areas Other Than Infill Areas 

The City is committed to exploring environmentally sensitive flood control solutions, so this component is 

intended to be used in combination with the goals, policies, and implementation measures contained in the Open 
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Space and Conservation Element of the General Plan. Emphasis is placed on protecting floodplain areas and on 

pursuing regional cooperation on flooding issues. 

Improvement Standards 

Rosevilleôs improvement standards provide minimum standards for the following: 

¶ Improvements dedicated to the public and accepted by the City for maintenance or operation 

¶ Certain private works 

¶ Improvements to be installed within existing rights-of-way and easements. 

Improvement standards provide coordinated development of required facilities used by and for the protection of 

the public. They apply 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 systems, traffic signals, site 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 improvements. Section 10 of the improvement 

standards deals with drainage as 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. 

¶ Establishes stormwater management provisions that require mitigation of the increase in runoff generated 

by new development. 

¶ Establishes provisions that require the building pads of structures built outside the regulatory floodplain 

to be a minimum of 1 foot above the 100-year water surface elevation for the site, assuming 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. Chapter 9.80 of the RMC meets the NFIP requirements (44 CFR, 

Section 60.3) and includes the following standards that exceed those requirements: 

¶ Adoption of a regulatory floodplain that includes areas not mapped by FEMA for application 

¶ Requirement for elevation to 2 feet above the regulatory flood elevation for all structures within the flood 

hazard area 

¶ Provisions to track substantial improvements to structures over a period of 10 years. 

Zoning Ordinance (RMC Chapter 19.18) 

Updated in September 2010, the zoning ordinance implements the Cityôs general and specific plans and 

establishes regulations governing the use, placement, spacing and size of land and buildings. The zoning 

ordinance describes permits available through the Planning Division, when permits are needed, and the process 

for obtaining permits. This ordinance includes policy that prohibits most development within the 100-year 

floodplain. Exceptions to this policy exist primarily within the infill area and for the maintenance of essential 

services. Where encroachments 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 FEMAôs defined 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 conducted by the 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 a parcel-by-parcel basis at a landownerôs 

request using best available data. 

State of California Urban Level of Flood Protection Legislation 

The Central Valley Flood Protection Act of 2008 (SB 5) and its subsequent amendments (SB 1278, AB 1965 and 

AB 1259) include requirements and standards for flood protection that relate to land use planning. The legislation 

defines the Urban Level of Flood Protection (ULOP) as the level of protection necessary to withstand flooding 

that has a 1-in-200 (0.5-percent) chance of occurring in any given year (also referred to as the 200-year flood). 

This legislation directed local agencies to revise their general plans no later than July 2, 2015, to address flood 

risk for affected land use decisions based on an ULOP. It also required local agencies to revise their zoning codes 

to reflect the new standard within one year after the adoption of their revised general plans. In areas not subject to 

the ULOP standards, the 100-year floodplain standards will continue to apply. 

The legislation defines five locational criteria that determine whether the ULOP applies. All areas of the City of 

Roseville meet two of the criteria (the City is an urban area of more than 10,000 people and the City is within the 

Sacramento-San Joaquin Valley), but only certain areas of the City meet the remaining three criteria: 

¶ Areas mapped as either a special hazard area or an area of moderate hazard on FEMAôs official (i.e., 

effective) Flood Insurance Rate Map 

¶ Areas with a potential flood depth above 3 feet from sources other than localized conditions 

¶ Areas within a watershed with a contributing area of more than 10 square miles. 

As required by SB 5 as amended, the City of Roseville will implement the following: 

¶ Updating the General Plan to define the Cityôs regulatory floodplain as the combination of the Cityôs 

mapped 100-year floodplain, the ULOP floodplain, and the FEMA floodplain. 

¶ Amendment of the Land Use Element to include a reference to the Safety Element map identifying 

existing and planned development areas within the regulated floodplain as defined 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: 

ü 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. 

ü Revise the floodplain designation policy and the implementation measures sections to include 

definitions and floodplain development regulations and implementation for the ULOP floodplain. 

ü Provide new floodplain maps showing the extent of the FEMA 100-year, Cityôs regulatory 100-year, 

and ULOP floodplains. 
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As required by adopted State law, the various City regulations requiring preservation of the floodplain and 

elevation of structures above the floodplain will include the ULOP floodplain. After the modeling analysis was 

completed by the City, staff examined the data to determine the effect on land uses. Both the ULOP and the 100-

year floodplains along Pleasant Grove Creek are almost entirely contained within existing or planned open space 

and recreation areas. This is generally because these areas of Roseville were planned or developed relatively 

recently in the Cityôs history, and in compliance with the Cityôs current General Plan goals and objectives 

restricting development in the floodplain. 

The areas where the ULOP floodplain extends into residential or commercial areas are older areas of the City 

along Dry Creek, where development was planned and implemented prior to Rosevilleôs initial participation in the 

NFIP in 1983 and prior to adoption of the Cityôs current General Plan. These infill areas are already affected by 

the FEMA 100-year floodplain, and a few areas will now also be affected by the ULOP. 

According to the Cityôs GIS database, 4 of 11 vacant parcels affected by the ULOP are privately owned. The 

remaining 7 parcels are City-owned. In the future, any new habitable structure along streams affected by the 

ULOP floodplain will need to be elevated slightly higher (less than 1 foot) than would have been required prior to 

the legislation. For existing structures, additional elevation would only be required if the owner undertook a 

ñsubstantial improvementò to the structure (defined within the Cityôs Flood Damage Prevention Ordinance as any 

work in a 10-year period that is worth 50 percent or more of the value of the structure). 

12.6.4 Stormwater Management 

Stormwater management in the City of Roseville is accomplished through a multi-tiered approach. The City uses 

a combination of regional development impact studies, sub-regional impact studies, the City of Roseville 

improvement standards, the City of Roseville grading ordinance, and the Placer County stormwater management 

manual. All of these tools manage the Cityôs 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 these goals to determine their effectiveness in managing watershed characteristics. Regional master 

planning, sub-regional master planning, and project drainage design are discussed below. 

Regional Master Planning 

City ordinances establish developer fees to pay for mitigation projects that will reduce development impacts on 

flooding on major streams in the Dry Creek and Pleasant Grove Creek basins. Regional master planning for each 

basin has been conducted through the Placer County Flood Control District (PCFCD). Seven 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 calculates the 5-, 10-, 

50-, and 100-year storm frequencies based on total buildout of the basin: 

¶ Dry Creek Basin ReportðThe Final Report for the Dry Creek Flood Control Plan, adopted by the 

Roseville City Council in April 1992, was co-sponsored, supported, and approved by the PCFCD and the 

Sacramento County flood control agency that oversees floodplains downstream of Placer County. 

¶ Pleasant Grove Creek Basin ReportðPleasant Grove Creek Basin hydrology is included in the Cross 

Canal Study. Pleasant 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 report defines development impacts on the basin and specifies mitigation procedures and improvements to 

developersô mitigation. Both reports indicate a strategy for mitigation of floods resulting from new development 

on a regional scale. The reports indicate that 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 FIRMs for the region. 

Sub-Regional Master Planning 

The City requires each sub-region to develop a master plan and mitigation strategy in a specific plan. Specific 

plans currently exist for Amoruso Ranch, Creekview, Del Webb, Downtown, Highland Reserve North, North 

Central Roseville, Northeast Roseville, North Industrial, North Roseville, Northwest Roseville, Riverside 

Gateway, Sierra Vista, Southeast Roseville, Stoneridge, West Roseville, and the Infill Area. Before zoning and 

development rights are issued for these newly developing areas, a detailed hydrology and hydraulic study dealing 

with that sub-regionôs concerns is required, in order to examine local drainage problems, define flood levels based 

on total buildout 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 of the sub-regions and 

is constructed prior to development in the area; this eliminates the need for on-site detention requirements because 

regional detention, if required, is built into the infrastructure for the entire specific plan and not on a project-by-

project basis. This approach allows for more control of the design and easier maintenance of the facility. In 

addition, in newly developing areas, hydraulic requirements used to define floodplains assume well-vegetated 

swales and creeks, which reduces the need to provide constant cleaning of these streams by 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 parcel to be dedicated to the City 

for maintenance or that project owners maintain the system. In both cases, the storm drain system is reviewed by 

the Cityôs Public Works Department to meet the same hydraulic standards. Project owners must demonstrate that 

in the case of 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 drainage system without entering any on- or 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 concerted 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: 

¶ Floodplain information is published in ñRoseville Reflections,ò a City-sponsored newsletter sent to all 

citizens. 
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¶ Flood information is published on the Cityôs website and includes real-time flood warning and flood 

threat recognition information. The website is https://roseville-placer-ns5.trilynx-

novastar.systems/novastar/operator/map 

¶ On-line surveying is used to identify public perception of flood risk and support of mitigation. 

¶ An informational brochure, ñWeathering the Storm,ò is 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 Plan follows Californiaôs Standardized Emergency Management 

System (SEMS) format (see Section 4.9.2). Its key functions are as follows: 

¶ Directs the City of Roseville Emergency Management Organization 

¶ Coordinates the actions of emergency operations center staff 

¶ Establishes operational 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 the media 

¶ 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 flooding. Events like those that caused past 

flooding will continue to occur, but impacts will be significantly less than in the past. Intense isolated rainstorms 

over the region will cause creeks and streams to overflow their banks, causing road closures and power outages. 

However, structure damage to personal property will be limited to the few properties that have exposure to 

significant depths of flooding. Flash flooding caused by rainfall runoff exceeding the capacity of stormwater 

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 hazard in Roseville include but are not limited to the following: 

¶ The boundaries of the 100-year floodplain could be as specified in the floodplain designations section of 

the flood-protection component of the Cityôs 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 Cityôs ordinances can be modified to include floodplain use regulations consistent 

with the goals, policies, and implementation measures of the Safety Element, Land Use Element, Open 

Space and Conservation Element, and Parks and Recreation Element of the Cityôs General Plan. This 

effort would be overseen by the Planning Division and would require no special funding. 

https://roseville-placer-ns5.trilynx-novastar.systems/novastar/operator/map
https://roseville-placer-ns5.trilynx-novastar.systems/novastar/operator/map
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¶ 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 program. This effort is overseen by the Public Works Department. Annual funding is provided 

through the Cityôs 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 encouraged to address 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 overseen by the Public Works Department. Annual funding for membership to the PCFCD is 

currently provided by the Cityôs General Fund and is about $90,000 per year. 

¶ The City should continue coordination with other agencies on issues of flood control. Coordination 

between the City and adjacent jurisdictions occurs through several mechanisms, including the distribution 

of development proposals for review and comment. The City should also continue its cooperation with 

federal, state, and local agencies, including the U.S. Army Corps of Engineers, California Reclamation 

Board, FEMA, California Department of Fish and Wildlife , Placer County Resource Conservation 

District, and PCFCD. This effort would be overseen by the Community Development Department, 

Planning Division, and Public Works Department as appropriate and should not require special funding. 

¶ The final two phases of the Cirby-Linda-Dry Creek Flood Control Project should be completed. Five of 

the seven phases of this project have been completed at a cost of about $18,000,000. 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. 

¶ Alternative improvements to the Cirby-Linda-Dry Creek Flood Control Project could be analyzed. These 

improvements may be cost-effective in the following flood-prone areas of Roseville: 

ü Dry Creek from Darling Way to Riverside Avenue 

ü The area on Dry Creek upstream of Folsom Road in the Columbia Avenue, Marilyn Avenue, Bonita 

Street area 

ü The Linda Creek area near Champion Oaks Drive, Samoa Way, and Hurst Way 

ü Cirby Creek in the Trimble Way and Zien Court area. 

¶ The existing wood flood wall along Dry Creek that is protecting the Cityôs Main 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, private developer, property owner sources. 

¶ 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 

Severe weather refers to any dangerous meteorological phenomenon with the potential to cause damage, serious 

social disruption, or loss of human life. The most common severe weather events that impact the planning area are 

extreme heat, fog, tornado, windstorm, heavy rain/thunderstorm, and ice or freezing rain. These types of 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 ºF. In extreme heat, evaporation is slowed, and the body 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 number of annual deaths among all weather-related 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 California than all other declared 

disaster events combined. It can take several days of oppressive heat for a heat wave to have a significant or 

quantifiable impact. Heat waves do not strike victims immediately, but their cumulative effects slowly cause harm 

to vulnerable populations. 

Excessive heat is the primary weather-related cause of death in the United States, claiming over 100 lives each 

year. In a 30-year record of weather fatalities across the nation (1990-2019), excessive heat claimed more lives 

each year than floods, lightning, tornados, and hurricanes (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 heat-related illnesses and deaths. 

Legislation has been introduced in California to rate and name heat waves. The categorization would help 

communities take measures to reduce the number of heat-related fatalities (Washington Post 2021). 

The heat index is 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 evaporation from the body decreases, and the body feels warmer. Figure 13-1 shows the heat index 

used by the National Weather Service (National Weather Service n.d.). 

 

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 moisture in the air increases. 

Although fog seems like a minor hazard, it can have significant impacts. Heavy fog can impair the vision of 

drivers, resulting in vehicle accidents that can cause injury and death. 

Severe fog incidents can close roads, cause vehicle accidents and 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 almost anywhere during 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 rotating column of air extending between a cloud and the surface of the earth. Tornadoes 

are often (but not always) visible as a funnel cloud. On a local-scale, tornadoes are the most intense of all 

atmospheric circulations and wind can reach destructive speeds of more than 300 mph. A tornadoôs vortex is 

typically a few hundred meters in diameter, and damage paths can be up to 1 mile wide and 50 miles long. As 

shown in Figure 13-2, California has a relatively low risk compared to states in the Midwestern and Southern U.S. 
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Figure 13-2. Tornado Risk Areas in the Coterminous United States 

As shown in Figure 13-3, the Fujita-Pearson Tornado Intensity Scale further illustrates the potential extent of 

damage caused by tornado events. Figure 13-4, adapted from FEMA, illustrates the potential impacts and damage 

from tornadoes of different magnitude. Tornadoes can occur throughout the year at any time of day but are most 

frequent in the spring during the late afternoon. 

Source: (NWS 2023) 

 

Figure 13-3. Fujita-Pearson Tornado Intensity Scale 
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Figure 13-4. Potential Impact and Damage from a Tornado 



  Severe Weather 

 13-5 

13.1.4 Windstorms 

Windstorms are generally short-duration events involving straight-line winds or gusts of over 50 mph, strong 

enough to cause property damage. Windstorms 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 above-ground utility lines. A windstorm can topple trees 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: 

¶ Straight-line windsðAny thunderstorm wind that is not associated with rotation; this term is used 

mainly to differentiate from tornado winds. Most thunderstorms produce some straight-line winds as a 

result of outflow generated by the thunderstorm downdraft. 

¶ DowndraftsðA small-scale column of air that rapidly sinks toward the ground. 

¶ DownburstsðA 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 similar to a strong tornado. Although usually 

associated with thunderstorms, downbursts can occur with showers too weak to produce thunder. 

¶ MicroburstsðA small, concentrated downburst that produces an outward burst of damaging winds at the 

surface. Microbursts are generally less than 2.5 miles across and short-lived, 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 microbursts, common in places like 

the high plains and the intermountain west, occur with little or no precipitation reaching the ground. 

¶ Gust frontðA gust front is the leading edge of rain-cooled air that clashes with warmer thunderstorm 

inflow. Gust fronts are characterized 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. 

¶ DerechoðA derecho is a widespread thunderstorm wind caused when new thunderstorms form along the 

leading edge of an outflow boundary (the boundary formed by horizontal spreading of thunderstorm-

cooled air). The word ñderechoò is of Spanish origin and means ñstraight ahead.ò Thunderstorms feed on 

the boundary and continue to reproduce. Derechos 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. 

¶ Bow EchoðA bow echo is a linear wind front bent outward in a bow shape. Damaging straight-line 

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 or blocked roads and bridges, damaged traffic 

signals, streetlights and parks, and other damage. Wind speeds as low as 32 mph can cause structural damage, and 

winds of 100 mph can actually destroy wood-frame structures (Seattle Office of Emergency Management 2014). 

High winds can 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 services. 

Wind pressure can create a direct and frontal assault on a structure, pushing walls, doors, and windows inward. 

Conversely, passing winds can create lift and suction forces that act to pull building components and surfaces 

outward. As positive and negative forces impact a buildingôs 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 multi-story structures. 
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Debris carried along by extreme winds can contribute directly to loss of life and indirectly to the failure of 

protective building envelopes. As shown by the Beaufort Wind Scale, falling trees and branches can damage 

buildings, power lines, and other property and infrastructure (see Figure 13-5). 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 events. 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. Electric power lines falling down to the pavement create the 

possibility of lethal electric shock. 

Source: (NWS 2023) 

 

Figure 13-5. Beaufort Wind Scale 



  Severe Weather 

 13-7 

Downed trees and power lines, and damaged property also can be major hindrances to emergency response and 

disaster recovery. Emergency response operations can be complicated when roads are blocked or when power 

supplies are interrupted. Industry and commerce can suffer losses from interruptions in electric service and from 

extended road closures. 

Windstorms in Placer County are more probable during the 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 winds may combine and become 

strong enough to cause property damage and personal injury. The most significant windstorm in Northern 

California was the Columbus Day storm of 1962. Significant damage occurred along the coast and in the far 

northern part of the Sacramento Valley. Because Roseville lies far enough south in the valley, windstorms such as 

those during the 1962 Columbus Day Storm, typically do not intensify to damaging levels. It is rare for 

southwesterly winds flowing parallel to the Sierra Nevada Mountains 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 

one-minute average; gusts may be 25 to 30 percent higher. 

Site-specific data on windstorms in 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 some property 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 heavy rain and 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 accidents, disruptions in transportation, commerce, government, and education. Severe 

weather incidents can also cause utility outages due to falling trees or other debris, as well as injuries. 

Rosevilleôs Mediterranean type of climate is typified by nearly 90 percent of the annual precipitation occurring 

during a 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, can generate severe and 

prolonged periods of heavy rain. Figure 13-6 outlines past precipitation fall as recorded by NOAA during this late 

fall to early spring period of greatest storm 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 as a storm 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 than 2 hours). Heavy rains associated with thunderstorms can lead to flash flooding during the wet 

or dry season. 
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Source: (NOAA 2023) 

 

Figure 13-6. NOAA Past Precipitation Fall in Roseville 

According to the American Meteorological Society Glossary of Meteorology, thunderstorms are reported as light, 

medium, or heavy according to the following characteristics: 

¶ Nature of the lightning and thunder 

¶ Type and intensity of the precipitation, if any 

¶ Speed and gustiness of the wind 

¶ Appearance of the clouds 

¶ Effect on surface temperature. 

Lightning is an electrical discharge that results from the buildup of positive and negative charges within a 

thunderstorm. When the buildup becomes strong enough, lightning appears as a ñbolt.ò This flash of light usually 

occurs within the clouds or between the clouds and the ground. A bolt of lightning reaches temperatures 

approaching 50,000ºF 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 Sacramento valley. 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. The bitterest 

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 Roseville precludes any further discussion in this analysis. 
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13.1.7 Secondary Hazards 

The most significant secondary hazards associated with severe weather are floods, falling and downed trees, 

landslides and downed power lines. Rapidly melting mountain snow combined with heavy rain can overwhelm 

natural and constructed 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 declarations for the Roseville area and Placer County are related to severe 

weather conditions. Severe 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 humid air masses 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. 

Rosevilleôs location in the western, low-lying portion of the county helps explain why, at well below the 

4,000-foot snowfall region, the City avoids the harshest of winter conditions that occur in eastern Placer County. 

Figure 13-7 shows Rosevilleôs elevation of approximately 165 feet above sea level. Although the climate of 

Roseville is relatively mild, with an average of 257 sunny days each year, the City is near the foothills of the 

Sierra Nevada range and can experience severe weather resulting from rapid changes in topography. 

 

Figure 13-7. Roseville Regional Surface Elevation 
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13.2.1 Past Events 

Table 13-1 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 Date Type Magnitude Deaths or Injuries Property Damage 

Placer County 01/13/1957 Tornado F0 0 0 

Placer County 04/22/1967 Hail 0.00 Inches 0 0 

Placer County 10/15/1972 Tornado F0 0 0 

Placer County 03/03/1983 Tornado F0 0 0 

Placer County 03/22/1983 Tornado F1 0 $250,000 

Placer County 04/23/1990 Tornado F0 0 $2,500 

Placer County 12/30/1992 Hail 0.50 inches 0 0 

Description: Severe thunderstorms produced golf ball-sized hail. Damage occurred at several auto dealers in Roseville. 

Roseville 12/22/1996 Thunderstorm/Wind 0 0 0 

Description: Downburst winds snapped five 75-foot-high power poles into several pieces. 

Roseville 01/22/1997 Flash Flood 0 0 0 

Description: Heavy rains on saturated soil caused flooding on Dry Creek and Linda Creek, damaging 21 homes. 

Roseville 01/26/1997 Flash Flood 0 0 0 

Description: Heavy rain caused flooding on Dry Creek and Linda Creek, damaging 21 buildings. 

Placer County 01/12/1998 Heavy Rain N/A 0 0 

Description: Heavy rains caused widespread but minor flooding across the Sacramento Valley and nearby foothills. 

Placer County 01/18/1998 Heavy Rain N/A 2 0 

Description: A Pacific storm brought brief but heavy rain to the Sacramento Valley and surrounding foothills. 27,000 customers lost 
power at some time during the storm. Two teens were drowned when their car flipped into a flooded ditch near Loomis. 

Roseville 01/22/2000 Heavy Rain N/A 0 0 

Description: Rainfall totaling 5.43 inches fell in just over 48 hours. 

Roseville 02/11/2000 Heavy Rain N/A 0 $10,000 

Description: Heavy rain that persisted for nearly 72 hours was responsible for the closure of Granite Bay High School. The school lost 
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 Northern California. Five-day rainfall for Roseville was 2.99 inches. 

Placer County 01/01/2006 Severe Storm/Flood N/A 0 $2,000,000 

Description: Storms brought heavy rain, mudslides, flooding, and high winds to Northern California. Levee overtopping, breaching, and 
river flooding occurred along numerous rivers, creeks, and streams. Several urban areas had significant street flooding. The Sacramento 
weir was opened for the first time since 1997. Airports were closed due to high winds and major road closures resulted from flooding and 
mudslides. Interstate 80 between Sacramento and Reno, NV, was closed for more than a day due to a mudslide, as were both directions 
of U.S. Highway 50 between Sacramento and South Lake Tahoe. Place County was among the counties declared in need of federal 
disaster assistance. 

Placer County 07/25/2013 Hail N/A 0 0 

Description: Strong to severe thunderstorms affected the Sierra and northeast California. 

Roseville 03/36/2014 Tornado EF0 0 0 

Description: EF0 tornado began in a field southwest of Roseville but did not cause damage until it reached the Pleasant Grove Blvd 
housing developments in West Roseville. The winds were estimated to be 75 to 85 mph. Several windows were blown out from houses, 
25 to 30 feet of fence was blown down, projectile damage to stucco occurred. The tornado lasted 5 to 10 minutes. 
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Location Date Type Magnitude Deaths or Injuries Property Damage 

Roseville 05/14/2015 Heavy Rain N/A 0 0 

Description: Thunderstorms brought local heavy rain and minor flooding. Unusually late winter snow fell in the Sierra, causing travel 
delays and chain controls over passes. Funnel clouds were reported with thunderstorms, but no touchdowns were confirmed. Street 
flooding was reported at Martin Road and East Roseville Parkway from a thunderstorm. 

Roseville 10/02/2016 Hail N/A 0 0 

Description: Hail up to 1.25 inches in diameter was reported at the Fountains shopping complex in Roseville. Tree leaves and branches 
were reported down. 

Roseville 04/07/2017 Hail N/A 0 0 

Description: A storm system brought wind damage to trees, thunderstorms with hail, and snow accumulating down into the foothills of 
the Sierra and Coastal Range. 

Southern 
Sacramento Valley 

08/14/2020 Excessive Heat N/A 1 0 

Description: A prolonged and significant heat wave occurred in mid-August due to high pressure parked over California. High 
temperatures soared between 100 to 115 degrees for much of the Valley and lower elevation foothills, while higher elevation areas in the 
mountains range from the mid-80s to low 100s. Overnight lows were oppressive during this time frame as well, with Valley and foothill 
locations holding in the 70s to low 80s. Many emergency room visits were recorded in the Sacramento area in addition to 3 confirmed 
heat related deaths. One out of these deaths also involved drug use. 

Southern 
Sacramento Valley 

12/20/2020 Dense Fog N/A 0 0 

Description: On the morning of December 21, dense fog developed over the southern Sacramento Valley and northern San Joaquin 
Valleys. Observation sites within in the area generally reported dense fog with visibility at or less than a quarter of a mile. 

Southern 
Sacramento Valley 

09/09/2021 Excessive Heat N/A 0 0 

Description: High pressure over California resulted in very hot daytime temperatures and warm overnight low temperatures across 
interior Northern California. High to very high heat risk impacted the region. The Sacramento region saw high temperatures reach in 
excess of 105 degrees. 

Southern 
Sacramento Valley 

12/02/2021 Dense Fog N/A 0 0 

Description: On the morning of December 2nd dense fog developed over the southern Sacramento Valley and northern San Joaquin 
Valleys. Observation sites within in the area generally reported dense fog with visibility at or less than a quarter of a mile. 

Roseville 09/6/2022 Excessive Heat N/A 0 0 

Description: Temperatures in Roseville reached 115 degrees. The California Independent System Operator requested the activation of 
temporary emergency power generators deployed by the Department of Water Resources in Roseville and Yuba (CA DWR 2022). 

 

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 Roseville and 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 included in 20 severe weather-related federal DR or EM 

declarations. Generally, these disasters cover a wide region of the state; therefore, they may have impacted many 

counties. Placer County was included in six DRs or EMs, therefore the City has been included in six declarations 

(FEMA 2023); refer to Table 13-2. 
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Table 13-2. Severe Weather Declarations Including Placer County Between 1950 and 2023 

Designation 
Number Date Declared Date of Event Counties Included Event Name 

DR-1044-CA January 10, 
1995 

January 3 - February 10, 
1995 

Alameda, Amador, Butte, Colusa, Contra Costa, 
Del Norte, El Dorado, Glenn, Humboldt, Kern, 
Kings, Lake, Lassen, Los Angeles, Madera, Marin, 
Mendocino, Modoc, Monterey, Napa, Nevada, 
Orange, Placer, Plumas, Riverside, Sacramento, 
San Bernardino, San Diego, San Luis Obispo, San 
Mateo, Santa Barbara, Santa Clara, Santa Cruz, 
Shasta, Solano, Sonoma, Sutter, Tehama, Trinity, 
Ventura, Yolo, Yuba 

California Severe Winter 
Storms, Flooding, 
Landslides, Mud Flows 

DR-1046-CA March 12, 1995 February 13 - April 19, 
1995 

Alameda, Alpine, Amador, Butte, Calaveras, 
Colusa, Contra Costa, El Dorado, Fresno, Glenn, 
Humboldt, Imperial, Inyo, Kern, Kings, Lake, 
Lassen, Los Angeles, Madera, Marin, Mariposa, 
Mendocino, Merced, Modoc, 
Mono, Monterey, Napa, Nevada, Orange, Placer, 
Plumas, Riverside, Sacramento, San Benito, San 
Bernardino, San Diego, San Francisco, San 
Joaquin, San Luis Obispo, San Mateo, Santa 
Barbara, Santa Clara, Santa Cruz, Shasta, Sierra, 
Siskiyou, Solano, Sonoma, Stanislaus, Sutter, 
Tehama, Trinity, Tulare, Tuolumne, Ventura, 
Yolo, Yuba 

California Severe Winter 
Storms, Flooding, 
Landslides, Mud Flows 

DR-1155-CA January 4, 1997 December 28, 1996 - 
April 1, 1997 

Alameda, Alpine, Amador, Butte, Calaveras, 
Colusa, Contra Costa, Del Norte, El Dorado, 
Fresno, Glenn, Humboldt, Kings, Lake, Lassen, 
Madera, Marin, Mariposa, Mendocino, Merced, 
Modoc, Mono, Monterey, Napa, Nevada, Placer, 
Plumas, Sacramento, San Benito, San Francisco, 
San Joaquin, San Luis Obispo, San Mateo, Santa 
Clara, Santa Cruz, Shasta, Sierra, Siskiyou, 
Solano, Sonoma, Stanislaus, Sutter, Tehama, 
Trinity, Tulare, Tuolumne, Yolo, Yuba 

California Severe 
Storms/flooding 

DR-1628-CA February 3, 
2006 

December 17, 2005 - 
January 3, 2006 

Contra Costa, North, El Dorado, Lake, Marin, 
Mendocino, Napa, Nevada, Sacramento, Shasta, 
Siskiyou, Solano, Sonoma 

Severe Storms, Flooding, 
Mudslides, and Landslides 
in California 

DR-1646-CA June 5, 2006 March 29 - April 16, 
2006 

Alameda, Amador, Calaveras, El Dorado, Lake, 
Madera, Marin Merced, Napa, Nevada, Placer, 
San Joaquin, San Mateo, Santa Cruz, Sonoma, 
Stanislaus, Tuolumne 

California Severe Storms, 
Flooding, Landslides, and 
Mudslides 

DR-4301-CA February 14, 
2017 

January 3-12, 2017 Alameda, Amador, Butte, Calaveras, Contra 
Costa, El Dorado, Humboldt, Inyo, Lake, Lassen, 
Marin, Mendocino, Merced, Mono, Monterey, 
Napa, Nevada, Placer, Feathers, Sacramento, 
San Benito, San Luis Obispo, Santa Clara, Santa 
Cruz, Shasta, Sierra, Siskiyou, Solano, Sonoma, 
Sutter, Trinity, Tuolumne, Yolo, Yuba 

Severe Winter Storms, 
Flooding, and Mudslides in 
California 

Source: FEMA 2023 
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13.2.2 Location 

Severe weather events have the potential to happen anywhere in the planning area. Extreme 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 are several degrees higher than in surrounding less urbanized areas. 

13.2.3 Frequency 

Table 13-3 summarizes search results from the National Center for Environmental Information Storm Events 

Database for storm events in Placer County over the 20-year period from 2003 through 2023. Based on these 

results, extreme heat, ice or freezing rain, high wind, and heavy rain or thunderstorm occur on average at least 

once per year in Placer County. Severe fog events occur on average about once every two years and tornados 

about once every five years. 

Table 13-3. Severe Weather Events in Roseville and the Surrounding Area, January 2002 ï September 2022 

  Number of Days with: Average Years 

Event Types Includeda 
Total Number 

of Events Event 
Event and Death 

or Injury 
Event and 

Property Damage 
Between Days with 

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 

High Wind      

High Wind, Strong Wind, Thunderstorm Wind 209 125 5 43 0.1 

Heavy Rain, Thunderstorm      

Hail, Heavy Rain, Lightning, 58 40 0 0 0.3 

a. Event types are the categories available for search in the National Center for Environmental Information Storm Events Database 
Source: National Center for Environmental Information Storm Events Database 

13.2.4 Severity 

Severe weather disaster declarations for Placer County are often related to heavy rains, thunderstorms, and 

freezing temperatures. The most common problems associated with severe storms are immobility and loss of 

utilities. Fatalities are uncommon but can occur. Roads may become impassable due to flooding, downed trees, or 

a landslide. Power lines may be downed due to high winds, and services such as water or phone may not be able 

to operate without power. Lightning can cause severe damage and injury. Windstorms have been known to cause 

damage to utilities. 

Extreme Heat 

The extent of extreme heat temperatures is generally measured through the Heat Index, identified in Figure 13-8. 

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 humidity are needed to determine the Heat 
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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 

conditions (NWS 2023). 

Source: NWS 2023 

 
Figure 13-8. National Weather Service Heat Index Chart 

If exposed to direct sunlight, the heat index value can be increased by up to 15°F. As shown in Figure 13-9 below, 

heat indices meeting or exceeding 103°F can lead to dangerous heat disorders with prolonged exposure and/or 

physical activity in the heat: 

Source: (NWS 2023) 

Category Heat Index Effects on the Body 

Caution 80°F - 90°F Fatigue possible with prolonged exposure and/or physical activity 

Extreme 
Caution 

90°F - 103°F Heat stroke, heat cramps, or heat exhaustion possible with prolonged exposure and/or 
physical activity 

Danger 103°F - 
124°F 

Heat cramps or heat exhaustion likely, and heat stroke possible with prolonged exposure 
and/or physical activity 

Extreme 
Danger 

125°F or 
higher 

Heat stroke highly likely 

Figure 13-9. Adverse Effects of Prolonged Exposure to Direct Sunlight 
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Fog 

Fog becomes hazardous when it is considered ñdenseò and obscures visibility to 1/4 mile or less. This results in 

decreased response time for operators of motor vehicles, especially at higher speeds. The ñDense Fog Hazard 

Map,ò as shown in Table 13-4, depicts the threat of dense fog; it is largely based on coverage and visibility: 

Table 13-4. Dense Fog Hazard Map 

Dense Fog 
Threat Level Dense Fog Threat Level 

Extreme ñAn Extreme Threat to Life and Property from Dense Fog.ò 
Widespread very dense fog with the predominate visibility near zero and the coverage greater than 55% within a 

defined area, persisting for at least 1 hour. 

High ñA High Threat to Life and Property from Dense Fog.ò 
Areas of very dense fog with the visibility near zero and the coverage 25 - 54% within a defined area, persisting for at 

least 1 hour. 

Moderate ñA Moderate Threat to Life and Property from Dense Fog.ò 
Widespread dense fog with the predominate visibility 1/8 - 1/4 mile and the coverage greater than 55% within a defined 

area, persisting for at least 1 hour OR patchy very dense fog with the visibility near zero and the coverage less than 
25% within a defined area, persisting for at least 1 hour. Surrounding fog may or may not be present. 

Low ñA Low Threat to Life and Property from Dense Fog.ò 
Areas of dense fog with the visibility 1/8 - 1/4 mile and the coverage 25 - 54% within a defined area, persisting for at 

least 1 hour.  

Very Low ñA Very Low Threat to Life and Property from Dense Fog.ò 
Patchy dense fog with the visibility 1/8 - 1/4 mile and the coverage less than 25% within a defined area, persisting for 

at least 1 hour. 

Non-
Threatening 

ñNo Discernable Threat to Life and Property from Dense Fog.ò 
Visibility greater than 1/4 mile and non-threatening. Fog may still be present, but not dense.  

Source: (NWS 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 an extended 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 destroyed. California ranks 32nd among states in tornado frequency, last in number of deaths, 

36th in injuries, and 31st in cost of damage. California ranks 44th in the frequency of tornados per square mile. 

Tornadoes are measured by damage scale based on their winds, with greater damage equating to greater wind 

speed. The original Fujita-scale (F-scale) was developed without considering a structureôs integrity or condition as 

it relates to the wind speed necessary to damage it. The process of rating the damage was subjective with the 

original F-scale and arbitrary judgments were the norm. In order to reduce this subjectivity, the Enhanced F-scale 

(EF-scale) took effect on February 1, 2007 (NWS 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 categorized using the Enhanced Fujita Tornado Intensity Scale (EF Scale). This is the 

scale now used exclusively for determining tornado ratings by comparing wind speed and actual damage. Figure 

13-10 illustrates the relationship between EF ratings, wind speed, and expected tornado damage. 
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Source: NWS 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 duration of four 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 issued for a duration 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 possible (NOAA 2011). 

Windstorm 

Winds associated with thunderstorms are measured according to the Beaufort Wind Scale, as outlined in Table 

13-5. This scale was one of the first to estimate wind speeds and is useful for estimating wind power without wind 

instruments. The Beaufort Wind Scale depicts the force of wind by a series of numbers, typically from 0 to 12 

(NWS 2016). 
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