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THE GENERAL PLAN

Grover Beach's General Plan is composed df sections called "elements”, Each element focuses upon
a topic as required or allowed by State law. BEach element carries equal weight and must be
consistent with the other elements. The following clements comprised the General Plan on
July 1, 1999:

Element Title L = Adoption or Last
Major Revision Date

Land Use o e o 1217192
Housing L 10/4/93
Circulation 1/18/88
Open Space and Conservation : 8/6/73
Parks and Recreation ' S 7115/91
Noise _ _ 6/21/93
Scenic Routes ' 1112181
Safety- 1377
Seismic Safety | o N - 9;’:’2./?.5

The City Planning Dcpariment 18 cuirently updating and combining the Safety and SGJSH’IIC Safety
elements. Some clements may be combined in the future. :
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Introduqtzon

All of us wish to avoid the loss of life, property and economic well-being as a result of disasters, and to
accomplish a rapid recovery. This Safety Element has two basic principles: :

® be ready for disaster, and
¢ manage development to reduce risk. - -

The first part of this element addresses the first premise — emergency preparedness. Most natural disasters
will require the combined efforts of our emergency service providers. The provision of emergency services
requires frained people, good information, high quality and well-maintained equlpment reliable
communication systems, and steadfast commitments.

The remaining sections of the element describe the various types of disasters, focusing principally on fire,
flood and geologic hazards. Their purpose is to describe the physical effects of the disaster and provide
standards for reducing the risk of exposure to the hazards. When distilled, the rules are qmte snnple lruild
above the floodwaters, where the fire fuel is low, and on stable ground.

Itis acknowledged that attempts to avoid possible disasters may occasionally conflict with individuals’ rights
in their property. Consequently, this element has been drafted to recognize and balance constitutional rights
with risks. To this end, the standards in this element have been examined to determine if they meet the test
of proper regulation: that there is a clear and definable connection between the rule and the reason for having
it. The City will continue to maintain its authority and responsibility to reduce and eliminate unreasonable
risk, and do so with the appropriate respect for property rights. -

The residents of Grover Beach are subject to a variety of natural and human-caused hazards. Natural hazards
are processes such as earthquakes, landslides, and flooding, and have been occurring for thousands, even
millions of years. These natural processes have played an essential role in shaping the topography and
landscape of Grover Beach, and become “hazards” when they disrupt or otherwise affect the lives and
property of people. Human-caused hazards often occur as a result of modern activities and technologies.
"These poteniial hazards can include the use of hazardous materials, and bmldmg,s that may bc unsafe during
a strong earthquake.

There is ofien little that can be done to prevent natural hazards from oceurring. Furthermiore, our society has
become so dependent on the benefits of modern technology that it may not be desirable to eliminate the
activities that result in human-caused hazards. Both natural and human-caused hazards, however, can be
influenced by human actions. These influences can have a positive effect by reducing the potential impact
of the hazard, or can have a negative effect by making the consequences of the hazard more severe: ‘An’
example of a positive effect would be making land use decisions that minimize the placement of structures
in areas subject to flooding or severe geologic hazards. A negative influence may include actions such as
allowing extensive development in a fire prone area that has poor fire fighting services. The safety element
should guide land use decisions towards minimizing loss and damage from hazards.
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To minimize loss from hazards, resources must be commmitted. While 1t would be desirable for communities
to provide the maximum level of safety from all potential hazards, this 1s generally not feasible. Therefore,
hazard reduction efforts are often based on the concept of risk reduction. Risk thatis associated with natural
and human-caused hazards can be separated into three general categories for the purposes of this element:

Acceptable Risk. This is the level of risk below which no specific action by government is decmed
to be necessary to further reduce the consequences of a hazard, -
Unaccepiable Risk. This is the level of risk above which specific action by g,ovcmment is deemed
necessary to protect life and property.

Avoidable Risk. This is a hazardous risk that can be averted while still achieving the individual or
public objective.

The concept of acceptable risk may scem difficult to comprehend at: first, but this type of risk is part of
everyday life. Almost all activities have some degree of risk and there is no such thing as a risk- or hazard-
free environmment. The cost of providing protection generally increases with the severity of the hazards and
the level of risk reduction that is desired. At some point, however, the cost of providing protection becomes
prohibitive when compared to the benefits derived. Scientific expertise can determine the magnitude of the
hazard and estimate the probable effects, but the public ultimately determines how much risk 1o assume and
the acceptable level of protection. To evaluate what is considered to be “acceptable” risk, the-following - -
factors should be considered. : : -

Severity of Potential Losses. Will the loss from an event be large or small?. Potential losses
include loss of life, injury, property and environmental damage and-loss of function.

Probability of Loss. How often is the event expected 10 occur? The probability that hazards wz]l
occur should be evaluated in light of their possible effect on structures or human activities.

Capacity to Reduce Risk., What financial and human resources are available? Risk reduction
depends on current technology, available financial and human resources, and established priorities.
Adequacy of Knowledge. How well do we understand the risk? This is an 1mportan1 factor in
estimating the probability that a hazard will occur, :

In making Jand use decisions, the scverity and the probabiiity of loss should be considered.

Reluhonshlp to Other General Plcm Elemenis : : :

The Safety Element is one of several Elements that comprise the General Plan. ‘%eut;on 65300.5 of the
California Government Code requires the General Plan and its Elements to be “an integrated, internally
consistent and compatible statement of policies...”

The Saféty Element is closely linked to the Land Use and Open Space Elements of the General Plan. The
Land Use Element designates the general distribution of land uses within the planning area, as well as
standards for population density and building intensity. To avoid unreasonable public risk, the Land Use -
Element must take into account the public safety hazard identification and evaluation in the Safety Element.
By limiting development density in areas that may be subject to significant geologic and other safety hazards,
the risk of loss of life and property can be minimized. One of the purposes of the Open Space Element is
to preserve open space for public health and safety, including areas that require special management and
regulation because of hazardous or special conditions (e.g., earthquake fault zones, flood plains, unstable soil
areas, and high fire risk areas).
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Limitations

The Safety Element provides a general evaluation of potential public safety hazards ona citywide basis. The
hazard identification and evaluation is based on general literature available at the time of the Element’s
preparation. No site-specific evaluations were performed for this Element.

The Safety Element is intended to be used for general land use planning purposes only, and should be used
to identify where detailed site investigations would be required for new deve]opment However it should
be an important reference gmdmg ali land use decisions.

Legal Require’menis for Preparing a Safety Element

The Safety and Seismic Safety Elements first became mandatory parts of the General Plan in 1975 when the
California Legislature adopted Senate Bill 271. This legislation required cities and counties to adopt, at a
minimum, General Plan policies relating to fire safety, flooding, and geologic hazards. In 1984 the
Legislature adopted Assembly Bill 2038 which expanded the list of mandatory issues that were to be
evaluated in the Safety Element. This legislation also combined the Safety Element and the Scismic Safety
Element into a single document. The Safety Element should provide the direction and resources to help
reduce death, injuries, property and environmental damage, and the economic and social dislocation resulting
from natural hazards. While it is required to focus on fire, flooding, geologic, and seismic hazards,
jJurisdictions may address any relevant safety issues that are considered important.

Goals — Policies — Implementafion Measures

To make land use decisions that minimize the potential for loss of life, injury, and property damage from
natural and human-caused hazards, it 1s necessary to have an understanding of the causes and potential effects
of the hazards that may affect the City of Grover Beach.

In the following sections, several components appear regularly:

Preparedness. The element begins with this as a separate topic. Each subsequent area has a
preparedness component. It is essential to maintain our ability to respond 1o natural and man-made
disasters.

Education. An informed citizenry will carry on their activities in a way that reduces the potential for
disaster to occur or be exacerbated and will be better equipped to deal with disasters when they occur.

Existing Environment. The built environment can be improved to reduce the threat of disaster. This
is geared mostly towards improving structures and their surroundings.

Land Use Planning. Future development should always be planned with careful consideration
toward reducing the threat of property and environmental loss. While many considerations are involved
“in development, safety should be paramount.

Each section contains some or all of the following components:

Goal. Goals are the desired end state or condition that we would like to achieve.

Policy. Policies define the approach to achieving goals,

Implementation Measures, Implementation Measurcs are specific actions the City or other
interested parties should take. They take the form of standards (regulatory mechanisms) or programs
(other advisory actions that are not regulatory).
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" Photo 1. Beach at end af Grand Avenue.
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Emergency Preparedness

GOAL 1: Attaina high level of emergency preparedness.

dmergency preparedness is necessary to avoid or minimize the loss of hie and property as a result of natural
and technological disasters, (o reduce the social, cultural, environmental and economic cosis of disasters, and
to assist and encourage the rapid recovery from disasters. An important part of preparedness is the careful
assessment of risks before an emergency occurs. The City of Grover Beach’s Emergency Response Zones
are illustrated on Map 1 at the end of this element.

Policy 1.1 Response

The City shall support the response programs that provide
emergency and other services to the public when a disaster
occurs. The Police and Fire Departments shall respond to
emergencies as specified in the City’s Emergency Response
Plan. The focus of response activities is saving lives and
preventing injury, and reducing immediate property damage.

Implementation Measures:

Prograom 1.1.1 The City will continue to provide
adequate funding for the City’s Fire and Police
DPepartments to ensure the readiness of response teams
and the smooth implementation of emergency response
plans.

Program 1.1.2 The City will work before disasters
occur to make sure there are few or no bureaucratic
obstacles to performing emergency oper ations. This will
include supporting efforts to ensuré¢ the City’s
compliance with the Standardized Emergency
Management System, an emergency response and
coordination system used throughout California.

Program 1.1.3 The City will establish a program to
reduce the time and effort required to get permits to
perform emergency repair work. To the extent that it
can be done beforchand, the City will provide the
Community Development Department with sufficient resources to procure permitting assistance. (For
example, work in riparian corridors may require permits from the U.S. Fish and Wildlife Service,
California Department of Fish & Game, and perhaps the Army Corps of Engineers.)

“Photo 2. Fire Station

Policy 1.2 Emergency Preparedness

The City shall continue to improve preparedness programs that educate and organize people to respond
appropriately to disasters, including education and awareness programs for individuals, families, 1nstltut10ns
businesses, government agencies and other organizations. -
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Implementation Measures:

Program 1.2.1 The City will support education efforts in the schools by the Iiré Department, Police
Department and other agencies that teach children how to avoid dangers and how to behave during an
emergency.

Program 1.2.2 The City will support the efforts of organizations that provide emergency outreach
and education programs to the region. The City will work with these organizations to develop an
mformation release program to educate residents about the potential for natural disasters in the City.
Focus on preparedness for particularly susceptible groups, including youth organizations, senior care
facilities, and agencies involved with handicapped persons will be a priority

Program 1.2.3 The City will support the Red Cross and its programs that train volunteers to assist
police, fire, and civil defense personnel during and after a major disaster.

Policy 1.3 Coordination

Coordination shall be improved among City, County and State programs, and among others working to
reduce therisks of disasters, This should also include improved coordination with the news mudla This wilt
result in more effective preparedness, response and recovery from disasters,

Implementation Measure::
Program 1.3.1 The City will designate and train a Public Information Officer.

Program 1.3.2 The City will continue to improve information transfer to the media during
emergencies, Official liaisons should meet with the City’s ]’ubhc Infor matlon Officer on a regular basis
to nnprove coordination.

Program 1.3.3 The Public Works Division of the Community Development Department will work
with Caltrans to review its facilities and roadways to determine the potential impact of earthquake and
flood emergencies. The City will develop revised evacuation routes as necessary.

Policy 1.4 Information Systems and Research _ )

The City shall expand and keep current the database of safety related information. Knowicdg,e about
disasters and the area we live in is growing. New information must be made available to the public and
decision-makers. ’I he City’s GIS data shall be regularly updated as new information becomes available.

Implementation Measures:

Program 1 4.1 The Community Development Department will mamtain the City’s Geographic
Information System (GIS) including the data layers of this Safety Element. The Community
Development Department will continue to build the City’s GIS with additional data as it becomes
available,

Program 1.4.2 The City will work with other government, academic and private organizations,
including the County of San Luis Obispo, to obtain new data that can be used for emergency
preparedness and response. The City will endeavor to share information with other nearby Junsd:chonb
and with private and public organizations.

Program 1.4.3 The Police and Fire Departments will revise the Emergency Plan, required by the
California Emergency Services Act, according to the policies and projections in the General Plan. Local
emergency service agencies should review their responsibilities and capabilities in light of this revision,
and consider the potential for over-reliance on mutual-aid agreements during disasters,
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Policy 1.5 Risk Assessment

The City shall continue investigations and programs that reduce or eliminate Jong term risks. New
development in the City shall be designed to withstand natural and manmade hazards to acceptable levels
of risk. Risk assessment activities, effectively carried out, can improve the efficiency and reduce the cost
of response and recovery from disasters,

Implementation Measures:

Program 1.5.1 The City will support additional training for Building Division personnel to keep up
with current knowledge.

Program 1.5.2 The Community Development Department will revise the City’s building regulations
to incorporate all safety requirements called out in the General Plan. All new construction, including
public facilities, in the City should be built according to the most recent Building and Firc Codes.

Program 1.5.3 The Community Development Department will revise/amend the City’s Land Use
Element to consider, and where necessary restrict development in, the natural and manmade hazard areas
identified in the Safety Element such as near the railroad tracks and in flood prone areas.

Program 1.5.4 The Building Divisions of the City’s Community Development Department will
identify structures not conforming with earthquake, fire or flood standards, and require conformance with
acceplable levels of risk through programs such as structural rehabilitation, occupancy reduction, and
demolition and reconstruction.

Critical Facilities
These are structures and services that provide emergency assistance after a major disaster. They mclude
police and fire stations, schools, hospitals and roadways that are designated evacuation routes.

Policy 1.6 Critical Facilities, Recovery & Reconstruction
After a major disaster, the City shall assist public ..

and private efforts that must be made for short-term %,
and long-term rebuilding, the provision of housing )‘%‘
for those displaced, resumption of services, and
resumption of business and government functions.
In order to make this effort effective, critical
facilities must be maitammed and upgraded as
technology and population demands increase.

Implementation Measures:

Program 1.6.1T The City will provide
comprehensive assistance to all agencies and
organizations involved in disaster recovery
through planning, engineering and funding.
Critical facilities shall be maintained for
responsiveness to disasters.

Program 1.6.2 The City will advocate the
expansion of State and Federal relocation p, . o City Hall.
assistance funds and programs to aid persons

and businesses displaced from hazardous

buildings.
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Water Hazards

GOAL 2: Reduce damage to structures and the danger to life caused by
flooding, dam inundation, and tsunamis.

Exposure of the public to water-related hazards can result from flooding, dam failure, and beach erosion.
Flooding and its effects arc issues of concern throughout the City, especially in the South Grover Beach and
West Grover Beach Neighborhoods where storm drainage basin capacity and drainage structures are
deficient. : :

Dam inundation would result from the sudden failure of a dam and the release of the impounded water.
Although it is very unlikely that a large modern dam would suddenly fail, the effects of this hazard could be
catasirophic. Therefore, this hazard is evaluated in this chapter.

Beach erosion resulis in the loss of sand from coastal areas. This hazard can accelerate the rate of erosion
of coastal bluffs, and can also contribute to increased wave-related damage to coastal structures.

Flood Hazards _ _ _ _ _
Flooding generally occurs in response to heavy rainfall events when streams, rivers, and drainage channels
overtop their banks. Flooding may also oceur in low-lying areas that have poor drainage, even during
moderately sized storms. Many factors can increase the severity of {loods, including fires in watershed areas,
the placement of structures or fill matenial in flood-prone
areas and areas of tidal influence, and increased runoff that §
results from the development of impervious surfaces such as
roadways and rooftops. For planning purposes, the flood
event most often used to delineate areas subject to flcoding
is the 100-year flood. This is an event that statistically has
a one percent chance of occurring in any given year. Areas |
within the 100-year flood plain in Grover Beach are
mdlmted in Map 2at thc end of this element.

Policy 2.1 F[ood Huzqrds

The City will strictly enforce flood hazard regulations (Flood
lain Ordinance, Flood Plain Combining District, ete.), both §
current and revised. FEMA regulations and other ;
requirements for the placement of structures in flood plains |
ghall be followed. The City will maintain standards for ;
development in flood-prone and poorly drained areas. '

Photo 4. Flood promme v,
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Implementation Measures:

Standard 2.1.1 Consistent with flood hazard regulations, the City will discourage development,
particularly of critical facilities, in areas of high flood hazard potential. The City will not allow
development within areas designated as the 100-ycar flood plain that would obstruct flood flow or be
subject to flood damage. The City will not allow dwclopmcm that will ClCth: Or worsen known ﬂood
and drainage problems.

Standard 2.1.2 The City will discourage single road access into arcas that could be closed during
floods. Additional access ways should be planned.

Standard 2.1.3 The Public Works Division of the Community Development Department will review
development plans for construction of structures in low-lying areas, or any area which may pose a serious
drainage or flooding condition. Susceptibility to damage from flooding should be determined based on
the 100-year flood.

Policy 2.2 Reduce Flood Damage
Reduce flood damage in areas of the City known to be prone to flooding,

Implementation Measvures:

Program 2.2.1 The Public Works Division of the Community Development Department will
inventory and reevaluate where appropriate known local flood prone areas in the City. With this
information they will develop a prioritized list of proposed capital improvement projects for low-lying,
flood prone areas. ' ' ' ) '

Program 2.2.2 The City will seck funding to 1mplcmcnt capital mlploveimnl projects for low~1ym5, '
ﬂood prone areas. .

Progrum 2, 2 3 When rcwcwmg proposals for potentldl dcvclopmun of waler reservoirs, rctcntwn
ponds, or drainage channels, the Public Works Division of the Community Development Dcpartmcnt will
require an evaluatlon of potentlal mundatmn areas and design proven to withstand potential seismic
aot;vzty ‘

Tsunami : : :
A tsutiami is a wave caused by a dlsplacemcnt of the ocean floor, usually by movement alonga fault As the

wave approachés shore, it increases in size and can cause extensive damage to coastal structures. Several

small tsunami events have been recorded in San Luis Obispo County, however, previous studies have

predicted a maximum tsunami wave “runup’ of approximately 9.5 fect above sea level for a 100-year event.

Wave runup could be increased substantially if a tsunami occurred during a major storm. Areas of tsunami

hazard potential include portmns of the commumty at elevations near sea level, and along the mouth of
Meadow Creek.

Pollcy 2. 3 Tsunami : -
Access information to increase the understanding and response to tsinamis,

Implementation Measures:

Program 2.3.1 The Public Works Division of the Community Development Depariment will work
with state and federal agencies to better understand the hazard of {sunamis, and potential preparcdness
measurces.
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Program 2.3.2 ‘The Public Works Division of the Community Development Department will work
with the County OES to improve the region’s ability to respond to tsunami warnings provided by
NOAA’s Alaska Tsunami Warning Center. ' ' ' '

Dam Inundation

Dam inundation is the flooding of lands dué'to release of impounded water resulting from the failure or
overtopping of‘a dam, Although the probability of this type of hazard occurring is highly unlikely, it
warrants consideration in the Safety Element because there are several dams and reservoirs in San Luis
Obispo County. Those areas with potential for dam inundation are indicated in Map 3 at the end of this
element but generally include Jow lying areas south of Grand Avenue and west of Highway 1.

Potential Causes of Dam Failures

Dam failures can resul{ from a number of natural or human causes. Earthquakes, improper siting, fast rising
flood waters, erosion of the dam face or foundation, and structural/construction flaws can all contribute to
a dambreach and ensuing release of impounded water. Other reservoir-related flooding events have resulied
from massive, fast-moving landslides that have displaced large volumes of water conlained in a reservoir.
Such a rapid displacement of water can cause large quantities of water to travel over the dam, resulting in
downstream {looding,

Major Dam near Grover Beach

San Luis Obispo County Flood Control District (Zone 3)
owns and operates Lopez Dam, which haga 51,000 acre-
fool capacity. This dam is under the jurisdiction of the
State of California Division of Safety of Dams. The
diviston conducts periodic reviews to evaluate dam !
safety. Lopez Dam is slated for seismic improvements.
It is being mainfained at 83 percent of capacity until the
retrofit is complete.

Effects of Dam Inundation

The severity of downstream effects resulting from a dam
failure will be directly related to the manner in which the
dam fails. The failure of a dam could cause flooding,
ijury, loss of life, and property damage due to
inundation, erosion, debris and sediment deposition, ;
Other effects include damage to community infrastructure i
and interruption of public services. Health hazards from
the release of sewage may also result.

Complete failure of Lopez Dam would result in water
flowing n a westerly direction, following Arroyo Grande
Creck, and flooding an arca extending approximately
3,000 feet in each direction of the centerline of the pyo " opc;'! Y ake.
channel. Substantial impacts to life and property would

tikely result.
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Policy 2.4 Dam Failure _
Minimize the risk of, and those associated with, dam failure.

Implementation Measures:

Program 2.4.1 The Public Works Division of the Community Development Department will work
with appropriate agencies at the state and federal Ievels to assist with the inspection and maintenance
of dams to minimize the risk of failure.

Program 2.4.2 The Police and Fire Departments will maintain a dam failure evaduation plan with
guidance for public officials on emergency nofification and evacuation instructions, including use of the
emergency alert system to notify the public.

City OF GROVER BEACH
SAFETY ELEMENT 11 ADOPTED OCTOBER 16, 2000



F ire S afetyw

GOAL 3: Reduce the threat to life, structures and the environment caused by

fire.

Fires can cause significant life, property and environmental losses, and ean occur in both utban and rural
settings. Urban fire hazards can be influenced by a variety of factors, including building location and
construction characteristics, aceess constr amls the storage of flammable and hazardous materials, as well
as inadequate SUpp]lLS of fire suppression water, and ICSp()nse time for firc suppressmn pcrsonnel

The Grover Beach Fire Department provides fire response and j)revention scrvices. The low-density urban
development predomlnant in the City helps to minimize potcntml urban firc hazald‘: Mdp 4 at the end of
this element shows areas of fire hazard in Grover Beach. o

Policy 3.1 Pre-Fire Management
New development should be designed and eonstructed to minimize urban fire ha.za;ds with specia] attention
given to ddequate access to fire hydrants,

Implementation Measures:

Standard 3.1.1 The Fire Department will review the design of new subdivisions 1o ensure that all -
new development p10v1dc& adequatc aceess to fire hydrants.

Standa rd 3.1.2 The City will require fire resistant material be used f01 bu;ldmp:, construction in f'n(,
hazard arcas. The City will require the installation of sroke dt,tcctors mallnew I’CbldchCS per the UBC
and encourage their'installation in older remdenccs

Program 3.1.3 ‘The Fire _Departmcnt will 1mt1atc school edueation programs in lower grades that
would expose younger children to the nature and strength of fire. The Fire Department will also take part
m education programs in secondary schools that demonstrate the more involved aspects of fire dynamics.

Policy 3.2 Fuacilities, Equipment and Personnel
Ensure that adequate facilities, equipment and personnel are available to mect the demands of fire fighting
in the City of Grover Beach.

Implementation Measures:

Program 3.2.1 The City will evaluate population and settlement patterns, ineident trends and values
at risk every five years to determine where new fire stations and staff arc needed and where existing
facilities need angmentation.

Program 3.2.2 The City will evaluate fire flow capacities and deficiencies, inrelation to ISOratings,
and develop alternative remedics, if necessary.

Program 3.2.3 The City will continue to plan for future equipment, communication systems, station
and persommel requirements. The Fire Department will continue to be responsible for fleet management,
identification of future vehicle nceds, replacement schedules and funding mechanisms, maintenance and
rotation schedules. The Fire Department will conununicate its needs to the City Council and the City
Manager’s offiee.
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Program 3.2.4 The City will consider reorganization and consolidation with other fire agencies in
the Five Cities and/or San Luis Obispo County to improve overall fire protection. Consolidation could
include all or specific services.

Policy 3.3 Readiness and Response
Maintain and improve the Grover Beach Fire Department’s ability to respond and suppress fires throughout
the City.

" Implementation Measures:

Standard 3.3.1 The City will work to achieve the response time goal. This response time will be
based upon den‘;lty of dcvdopment and the value at risk contrasted with an acceptable level of risk.

Standard 3.3.2 T he City will train fire fighters 0 a level dpplopnate to their position and
responsibilities; provide emergency medical care training and job-required specialized training; train fire
fighters to conduct prevention education for property owners and the public; maintain and enhance
traiming materials and instruction techniques; and provide educational incentives for all personnel.

Program 3.3.3 The City will work to continually improve information resources about the location
of fire hazard areas and the structural resources and other values at risk within them. -

Policy 3.4 Loss Prevention
Improve structures and other values at rigk to reduce the impact of ﬁle Rq,ulatlons should be developed
to improve the defensible area surrounding habitation.

Implementation Medsures:

Program 3.4.1 The City will mform hcmeownus of the dam,,crs and appr()px iate responses to ﬁrc
and ways to prevent loss.

Progrum 3.4.2 The Cily will require a “defensible space” around structures and values at risk, able
to provide fire fighters with enough room to defend structures and maneuver. Review of deyelopment
plans by fire safety personnel will assure adequacy of access fo1 eqmpment water supphes constructmn
standards, and vegetation c]earance '
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Geologzc & Seismic Hazards

TR G

GOAL 4: Minimize the potential for loss of life and property l'esultmg from
geologic and seismic hazards

Geologic conditions define the stability of the ground below a site, and how that site will respond to the
natural forces of earthquakes and weather. The frequency and strength of earthquakes will depend on the
activity, number and style of faults thai pass through or can influence a partieular region.. Geologic and
seismic conditions are characterized to help asscss the vulnerability of development to seismic and geologic
hazards, -

Selsmlc Huzurds : . .

Grover Beach is located in‘a geologically complex and Susmlcally active region. Seismic, or earlhquakc—
related, hazards have the potential to result in significant public safely risks and widespread property damage.
Two of the direct effects of an carthquake that arc required to be considered as part of the Safcty Element
mnclude the rupture of the ground surface along the trend or location of a fault, and ground shaking that
resulls from fault movement. Other geologic hazards that may occur in response {o an earthquake include
liquefaction, seismic setilement, landslide, and tsunami. Other hazards, such as slope failure, flooding from
a dam failure, fires, and structural hazards that may be related to earthquakes, are evaluated in separate
sections of the Safcety Element.

Favult Rupture Hazards :

Fault rupture refers to displacement of the ground surface along a fault trace. Rupture of the ground.surface
along a fault trace typically occurs during earthquakes of approximatcly magnitude 5.0 or greater. Fault
rupture can endanger life and property if structures or lifeline facilities arc construcied on, or cross over, a
fault. Fault rupture tends to occur along or within a zone of linear traces of previous ruptures that define the
fault zone, and as sympathetic movement on adjacent or intersecting faults. The Wilmar Avenue Fault is the
only mﬁpped potentially active fault adjacent to Grover Beach. The fault runsalonga portion of the northern
city limits, and poses a moderate fault rupturc hazard to the City. Map 5 at the end of this element shows
the fault bazards in Grover Beach.

Policy 4.1 Fault Information

Information on faults and geologic hazards in Grover Beach should continue to be updated. The City will
enforce the General Plan and flpphcablc building codes that require developments, structures, and public
facilities to address g geologic and seismic hazards through the preparation and approval of geotechnical and
geologic reports,

Standard 4.1.1 The City may require applicants to provide technical documentation on faults and
geologic hazards associated with development projects to be reviewed by an indcpendent consultant
licensed with the State of California. In such cases, the City’s independent consultant should review and
render an opinion as to whether the documents werc prepared in accordance with standard praetices,
applicable codes and regulations pertaining to geologic hazards.
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Policy 4.2 Fault Rupture Hazards

New development shall be located away from activeand potentially active faults toreduce damage from faulf
rupture. Enforce applicable regulations of the Alquist-Priolo Earthquake Fault Zoning Act pertaining to fault
zones to avoid development on active faults. ’

Implementation Measures:

Standard 4.2.1 Should an active or potentially active fault be identified in or near Grover Beach,
the City will require geologic studies to be performed based on the Alquisi-Priolo Barthquake Fault
Zoning Act, so that habitable structures and essential facilitiés will be si‘;cd away from such faults.

Groundshaking Hazards :

Groundshaking refers to the motion that occurs in response to local and regional earthquakes, and can
endanger life and safety due to damage or collapse of structures or lifeline facilities. Uniform Building Code
requirements, adopied by the City in 1999, set forth the minimum design and construction standards for
structures fo resist seismic forces. These building codes are typically updated frequently fo reflect a
progressive review of the performance of structures and lifelines (pipelines, roads, etc.) thdt have been
subject to or damaged by carthquakes in the pdSt o

The City of Grover Beach is proximal_m a number of active and potentially active faults capable of
producing strong ground motion, including Wilmar Avenue, Blind Thrust Point San Luis, Los Osos, Pecho,
Casmalia-Orcutt-Little Pine, Hosgri, Rinconada, Los Alamos-Baseline, and San Andreas. Tables 4-4,.4-5
and 4-6 in the Technical Background Report list the active and potentially active faults in the vicinity of
Grover Beach.

Policy 4.3 Reduce Seismic Hazards

Enforce applicable building codes relating to the seismic design of structures to r(,duce the potcntlal for loss
of life and reduce the amount of property damag,c '

lmplemeniuhon Measures:

Standard 4.3.1 T he City will prohibit the construction of developmcnt dlrectly dsmde known active
or potentially active fault zones.

Standard 4.3.2 The Building Division of the Comnmunity Devcl()pmcnt Department will enforce
applicable building code regulations pertaining to the design of structures and grading relative to seismic
hazards.

Program 4.3.3 The Building Division of the C‘ommumty Devc]opment Department will review,
amend, and adopl new Umform Bulldmg Code requlremcnts when necessary, to p1 omote the use of
updated design standards.

Program 4.3.4 The City will encourage investigations to improve the existing characterizations of
faults in areas of existing or proposed development, and their potential to generate damaging
earthquakes, for the purpose of assisting in the design of stroctures to resist seismic loads. Implement
appropriate design standards and building codes that address local seismic conditions.

City OF GROVER BEACH
SAFETY ELEMENT 15 ADOPTED OCTOBER 16, 2000



Ltquefuctlon and Seismic Settlement

L]quefaction is the sudden loss of soil strength duc to a rapid increase in soil pore water prcssules resulting
from g g_,round%hdkmg during an earthquake. Seismic settiement is the reduction of volume within a saturated
or unsaturated soil mass due to groundshaking during a seismic event. Seismic settlement may occur
simultaneously or independent of liquefaction. Liquefaction potential, and its potential to present a hazard,
can only be assessed through site-specific studies and subsurface exploration. Map 6 at the end of this
Element identifies areas in Grover Beach having liquefaction potential. The currently adopted U111f01m_ _
Building Code requires that the potential for liquefaction be assessed for the dc:51gn of all structures.

The areas most likely to be vulnerable to liquefaction are underlain by younger alluvium where groundwate_r
and granular sediments are present. Areas potentially underlain by liquefiable alluvium are low lying lands
adjacent to rivers, creeks, beaches, and estuaries, :

The évaluation of liquefaction potential is based on subsurface exploration consisting of drilled test holes
and engineering analysis of the soil conditions. When analysis indicates that there is a potential for
liguefaction, the hazard should be avoided. If that is not possible, then the condition can typically be
mitigated by supporting structures on deep foundations, modifying the ground to densify granular soils,
desigmng structures to withstand estimated settlements associated with liquefaction, or smns_, r structures away
from potentially liquefiable soils.

Poli;y_ 4.4 _I:iquefucii'on and Seismic Settlement
Require design professionals to evaluate the potential for liquefaction or seismic seftlement to impact
structures In accordance wnh the currently dd(}ptcd Umform Bulldm;:1 Cod(,

lmplementqilon Meusures-

Standard 4.4.1 The Building Division of the Community Development Department will enforce
current building code requirements that require the potential for liquefaction to be addressed in the
design of structures. The City will prohibit the construction of critical facilities in areas of potential
liquefaction.

Standard 4.4.2 The Building Division of the Cornmunity Development Department will require
geotechnical studies to be performed for habitable or important structures (as defined by the building
code) sited in areas having a medium to high potential. The geotechnical study shouid evaluate the
potential for liquefaction and/or seismic related settlement to impact the development, and mitigation
to reduce these potenhal impacts, if needed.

Slope Instability and Landslides

Landslides and slope instability can occur as a result of wet weather, weak soils, improper grading, improper
drainage, steep slopes, adverse geologic structure, earthquakes, or a combination of these factors. Slope
instability can occur in the form of creep, shumps, large progressive translation or rotational failures, rockfall,
debris flows, or erosion. Areas of potential landslide hazards in Grover Beach are indicated on Map 7 at the
end of this element.

Landslides can result in damage to property and cause buildings to become unsafe either due to distress or
collapse during sudden or gradual slope movement. Structures constructed in steep terrain, possibly on stable
ground, may also experience landslide hazards if they are sited in the path of potential mud flows or rockfall
hazards.
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Grover Beachis characterized by fairly gently inclined slopes with gradients of Tess than 50 percent on slopes
consisting of older alluvium and late Pleistocenc dune sands. The potential for slope stability concerns are
low.. Applying minimum Uniform Buﬂdmg C‘ode requ;rcmcnts can mostly mitigate the potentlal for slope
mstabzhty in the Qlopmg, terram

Policy 4.5 Slope Instability

Continue to encourage ‘that developmmts o1 siopmg, g,round use du,tgn dnd con%tzucuon teuhmquc‘;
appropriate for those aréas. The City dcknowiedgc% that areas of known landslide activity are generally not
suitable for residential development.,

Implemeniahon Measures.

Standard 4.5.1 The City will not permit new development in areas of known landslide activity
unless development plans indicate that the hazard can be reduced to a less than significant level prior to
beginning development. Do not permit expansion to existing structures or developments in areas of
knOWn Jandslide dctlvlty ﬁXCCpl when it w;li reduce the potcntlal for loss of life and propcﬂy

Standqrd 4.5.2 The City will require devclo;ament proposals to mitigate the impacts that their
projects contribute to landslides and slope instability hazards on neighboring proper ty, and appurtcnam
structures, utilities, and roads. :

Standard 4.5.3 The Community Development Department will require proposals for hillside
development to conduct thorough geologic/ ;_,eotechmcal studies by quahﬁed geotechnical engmcers and
to confirm preliminary findings during conslructlon

Standard 4.5.4 The Community Devclopmcnt Department wr]l rcquue ccruﬁcauon ofthe pmposed
building site stability in relation to the adverse effects of rain and earthquakes prior to the issuance of
building permits.
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Oﬂz er Hazards

GOAL 5: Reduce the potential for harm to individuals and damage to the
environment from radiation hazards, hazardous materials,
electromagnetic fields, radon, and hazardous trees. '

Radiation Hazards

The PG&E Diablo Canyon Power Plant is the primary radiation hazard risk in the region. An uncontrolled
refease of radioactive material would have the potential to result in significant health and safety impacts.
To prepare for potential emergency sitnations that might develop at the power plant, extensive warning,
reporting, andresponse plans have been developed. Updated information regarding the Emergency Response
Plan is distributed to the public each year. Additional potential radiation hazards include low-level
radjoactive waste from medical facilities and elsewhere. The hauling, handling and disposal of these
materials are governed by comprehensive regulations.

Policy 5.1 Radiation Hazards .
Maintain a h_igh level of emergency preparedness and information to the public about radiation hazards.

Implementation Measure:

Program 5.1.1 The City will work with PG&E to review and update information about emergency
preparedness and evacuations, : P K '

Program 5.1.2 The City will review it’s Emergency Plan in anticipation of emergency services
which may be required under mutual aid agreements in the event of a radiological accident at the Diablo
Canyon Power Plant. Atlention will be given to potential radiological spills during the transportation
of radioactive fuel to and from the Diablo Canyon Plant. The City will maintain an effective relationship
with the County’s Emergency Operations Cenler to address these concerns,

Hazardous Materials _ :

Due to the quantity and frequency with which 570 oot o0 s s s 0 s
hazardous materials are shipped through the
region, transportation-related accidents pose the
most significant hazardous material risk to City
residents. Major modes of hazardous material &
transportation include the use of U.S. Highway &
101, various state highways, the Union Pacific
Railroad tracks, and numerous underground
pipelines.” In addition to the potential for &
transportationrelated releases of  hazardous §
materials, potential exposure of the public to !
hazardous materials can result from their use by
industry, agriculture, commercial, and service pryo8 Tavicdwns.
establishments. Household use of hazardous

materials also has the potential to result in their

release into the environment.
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Policy 5.2 Hazardous Materials
Reduce the potential for exposure to humans and the environment by hazardous substances.

Implementation Measures:

Program 5,2.1 The City’s Fire Department will review commereial and industrial uses which use,
store, or transport hanudouq mater ials to ensure necessary measures are taken 10 protect public health
and safety.

Standard 5.2.2 The City will work with Caltrans to require all fransport of hazardous materials to
follow Caltrans approved routes, with all necessary safcty precautions taken to prevent hazardous
matum]s Spllls '

Program 5.2.3 The Crty will inform residents along approved haul routes of the potential for hazard
release. Develop and distribute altermate evacuation roufes, in ease of hazardous materials spills.”

Program 5.2.4 The City will develop and distribute an educational flver to the public discussing the |
safety issues of illegally disposed hazardous wastes and City household hazardous waste dump sites and -
events. '

Electromagnetic Fields [EMF] : :
The transmission of electricity and the use of electrical apphances resulfs in the creatlon of electr omagnetic
fields. At this time, the evidence of potcntldl health hazards from the dehvery and usage of electric power
1s incomplete and inconclusive, Until the necessary information is available to make informed decisions
about possible health effects resulting from the long-term exposure to electromagnetic fields, individuals and
" Jocal jurisdictions may wish to consider adopting an avoidance strategy which keeps residences and
workplaces away from high tension lines. Such a strategy would include adopting measures to avoid
clectromagnetic field exposures when it is reasonable, practical, relatively inexpensive, and sinmiple to do so.

Policy 5.3 EMF
Reduce the potcntzdl for health hazaxds from’ elcctromagnetlc fields.

Implementation Measures:

Program 5.3.1 The City will maintain a prudent avoidance strategy relative to high voltage
transmission lines. EMF standards established by the Califormia Energy Commission and Public Utilities
Commission (if any) should be applied.

Progrom 5.3.2 The City will continue fo monitor the information available regarding EMF hazards.

Program 5.3.3 The City will keep higher density development away from large fransmission lines.

Radon :

Radon is a naturally oceurring gas pr()duced by the breakdown of uranium in soil, rock, and water.
Accumulations of this gas inside structures can become a significant health hazard because radon is known
to cause lung cancer. The threat of radon is very low in a well-ventilated structure. Basements, which-are
rare in Grover Beach, are common problem areas,

Policy 5.4 Radon
Reduce the potential for health hazards from radon through education.
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Implementation Measure:

Program 5.4.1 The City will inform its citizens should any lngh radon r1sk areas be dzscovered 'md
how to pr event future radon problems. - -

Hazardous Trees
Large eucalyptus trees exist in the City, especially near &
Highway 1. Several species of eucalyptus tend to be brittle

limbs during periods of high wind.

Pine pitch canker is threatening the health of pine trees
throughout the region. . This disease can result in the death of

iree is not properly removed, it can spread the discase,. The
tree may also become a safety hazard if it becomes uprooted
and falls during a storm. Other trees become hazards because
of their age, loose sandy smls -or from }ug,h winds pxcvalent
during storms.

Policy 5.5 Hazardous Trees
Reduce the danger to people and property from trees that are
weakened and susceptible to falling or limb loss during storms.

Implementation Measures:

Program 5.5.1 The City will identify and maintain or
remove trees within the City that pose potential hazards,
paying particular attention to trees in roadways and .. .
pedestrian/bicycle paths. Photo 9. Enadypius Trees.

Hazards from Unreinforced Masonry Buildings

In a strong earthquake, any type of structure may experience some Jevel of damage resulting from ground
shaking. Some types of consiruction materials generally perform better in earthquakes than others, and
almost any material can be designed in such a manner so as to be safe during an earthquake. For example,
modern structures made with wooden and steel frames, or reinforced concerete biocks, will typically withstand
moderate to strong carthquake groundshaking with little threat of building failure or major damage.
Buildings made ofunreinforced masonry, however, typically provide little carthquake resistance. To address
public safety risks posed by unreinforced masonry buildings, the California Legislature passed Senate Bill
547 in 1987. This bill required local jurisdictions to identify unreinforced masonry buildings, and to develop
a program to mitigate potentially hazardous structures.

Policy 5.6 Unreinforced Masonry Buildings
Reduce the danger to people and property from unreinforced masonry buildings.
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Implementation Measure:

Program 5.6.1 The Building Division of the Community Development Department will continue to
identify local unreinforced masonry buildings and require reinforcement through enforcement of
applicable design standards. The Building Division will maintain the list of unreinforced masonry
buildings. The Building Division will investigate funding sources to bring sfructures mio LOIDI)]IdIlCC
with applicable design standards.

Oil Pipelines :

Two crude oil pipelines (12-inch summit line and 8-inch Orcuttline) are located within the City limits. The
franchise agreement for these pipelines is due to expire in December 2008. The City is cwrrently (1999)
reviewing a request to réplace the existing franchise agreement with a new agreement that would have a
25-year effective period with an option-to extend an additional 25 years. The information provided by the
pipeline owner, however, indicales that almost all of the pipelines are sitting idle. Historically, the lines were
used to move Santa Maria Crude, which is very thick; from the tank farm in Avila Beach to the refinery on
the Nipomo Mesa to have dilutant added. The crude that had been thinned with dilutant would then flow
back to the tank farm on the hill above Avila Beach for ultimate transport to-the refinery in the San Francisco
Bay area, via pipeline, to be refined into g gasoline. Considering the environmental devastation that has
happene_d at both ends of these pipelines, they may sit idle for a long time. The tank farm that was on the
hill above Avila Beach has been demeolished. There are no plans to reconstruct it. The potential hazards to
the community from' having oil transmission lings running under the City’s streets are very significant.

Policy 5.7 Oll Plpelmes

Reduce dama,g,e to peoplc and properiy from Idic or dbdndoned plpelmes within 111L Clty

Implemenmhon Meusure'

Program 5.7.1 f he Public Works Dcpartmcnt will wmk wuh plpclme owners {0 ensure proper
maintenance and management of idle or abandoned pipelines within the City consistent with State policy.
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Emergency Response & Péaﬁﬁﬁmg

Most emergencies that occur in San Luis Obispo County can be managed by law
enforcement, fire, rescue, and emergency medical services that are avatlable within the
cities and unincorporated areas. During a disaster or other large scale emergency, however,
these agencies may be overwhelmed and may not have sufficient resources to respond to
" alt calls for assistance. Additionally, disasters often créate emergency siruations that are
not conmonly faced on a dayto day basis. To effectively respond to emergencysituations,

San Luis Obispo County has developed and adopted a number of emergency
preparedness phns and programs. Provided below is an overview of “disaster response
and planning programs that have been implemented in the County, and the organizations
that are responsible for developing and implementing the plans.

San Luis Obispo Couniy Office of Emergency Services

The primary responsibilities of the County Office of EmcrgencySerwces (OES) include
the following:

e Planning {or response to disasters and unusual emergencies 1hr0ughout the
unincorporated area of the County.

e - Coordinate disaster response efforts of various agencxes, cities, and dlStI’lCtS 1hrou§,h0ut
the County. B

o Provide public information to the cities and umncorpomted areas of thie County’
during a large emergency - :

e Disserminate information such as storm warnings to the public.

e Provide emergency planning assistance to any jurisdiction in the County.

»  Coordinate multiple jurisdictional disaster training drills.

o Provide information to the public on matters related 1o emergency preparedness
and threats that the County faces.

e  Maintain mutial aid proceduses for public works agencies

e Provide nuclear power plant emergency response 1munng to the County, cities, and
various agencies.

o Interact with the Federal Emergency Management Agency (FEMA) the State Office
of Emergency Services, local governments, and utility compamcs, to ensure that
adequate emugency response procedures are nmmamed

In the event of a disaster or other emergency, the role of OES 1s to assist in coordinating
emergency response activities throughout the County If necessary, the GountyEmﬂrgency
Operations Center (EOC) would be activated to help coordinate disaster response actions.
EOC would be staffed with representatives from the County OEC, Fire Department,
Sheriff, California Highway Patrol, County Health Department, State Office of
Emergency Services; the Red Cross, public utilities, and other County departiients. One
of the primary responsibilities of EOC is to prioritize the deployment of resources such
as fire trucks and law enforcement unis, EOC establishes response priorities from
information and reports that may be received from a variety of sources, including the
Sheniff Diepartment’s Acro Squadron which can perform aenal damage assessments,
law enforcement and {ire deparuments, cities, and service districts that are located
throughout the County. Mutual aid requests to the State Office of Emergency Services
are also be made through EOC.

Technical Background Report County and Cities of San Luis Obispu
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OES is responsible {or the operation of the Emergency Alent System which is a network
of radio and television stations that can be used to disseminate information to the public
regarding an emergency situation. To enhance existing communication systems that may
be disrupted after a major disaster, the services of the Amateur Radio Services (ARES}
organization are available to the County ARES is made up of a group of ham radio
operators . who can provide radio communication services to locations and entities
throughout the county and state.

Another role of the County OES is to assist in emergencyand disaster recovery operations.
This can include coordinating the provision of shelter for victims, follow-up building
wspections, clean-up and repair activities, and starting the extensive financial/ cost recovery
process when the emergency situation is over. Recovery operations that are facilitated by
OES would be coordinated with agencies such as FEMA, the State Office of Emergency
Services, the Red Cross, and other local agencies.

Disaster Response and Planning

Another major function of the County OFES is the preparation and maintenance of the
Emergency Operations Plan (EOP). This plan provides guidance, procedures, and County
policies pertaining to emergency planning and response. It is not the intent of EQOP to
supersede the response procedures or emergency response plans that have been prepared
by other agencies, such as the California Department of Forestry and Fire Protection

(CIDF) or city fire departments. EOP provides support {or the agencies that have the -
primary responsibility for rcspondmg 10 an emergency incident. EOR is: primarily -
comprised of five emergency plans: 1), the Earthquake Response P]an 2} Hazardous..

Materials Emergency Response Plan; 3} Dam Failure Evacuation Plan; and 4). Nuclear
Power Plant Emergency Response Plan; 5) Storm Emergency Plan.

Another imponant component of the County’s emergency response planning and response
program is the Standardized EmergmcyManageant System (SEMS). SEMS was created
as a result of the 1991 East Bay Hills Fire in Oaldland, California, with the passage of
Senate Bill 1841 (Government Code section 8607). This legislation went into effect in
September 1994, and is intended to improve the coordination of state and local emerpency
response in California. In response to SEMS legislation, and other. cooperative. efforts:

between emergency response agencies: that are located i San.Luis, Obispo. County;.
emergency response plans that have been adopted by the Countyand each of the county’s -

seven cities are similar in content and format. In Grover Beach, Motro Bay, and the
City of San Luis Obispo, the Fire Department is responsible for maintaining local

emergency response plans. In Paso Robles, the Department of Emergency Services is
responsible for maintaining local emergency response plans. In Arroyo Grande, and-

Atascadero, the Police Department is responsible {or maintaining Jocal emergency response
plans.

The irhpleilléﬁtafioil of :SEMS is based on five basic functions. These functions are briefly

described below

Incident Command System

The Incident Command System (ICS) is an emergency management system that is used
primarily at the location of an emergency or at multiple emergency response sites. Through
ICS, a personnel resource and management structure is established to coordinate emergency
response efforts,

County and Cities of San Luis Obispo Technical Background Report
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Mulii-Agency Coordinafion

This funcuion coordinates efforts of numerous agencies and organizations to facilitate
decisions for overall emergency response activities. Multi-agency coordination generally
takes place among agencies within a jurisdiction, such as between police, fire, and public
works departments. Inter-agency coordination generally takes place between different
Jumdwmons or between agencies at different levels, such as between cities, and between
cities and the county:

" Mutval Aid Agreements

In California, a Master Mutual Awd Agreement was oiginally signed in 1950. Under this
agreemment, cities, counties, and the state joined together to provide a program of voluntarily
providing services, resources, and facilities to jurisdictions when local emergency response
resources are inadequate To implement the Master Mutual Aid Agreement, the state has:
been divided in six regions. San Luis Obispo County is located in Region 1, along with
Santa Barbara, Ventura, Los Angeles, and Orange Counties. Requests for mutual aid
services are processed through the County and State OES.

Many agencies within San Luis Obispo also participate in a number of additional mutual
aid programs. The most comumon types of mutual aid programs are for law enforcerment
and fire protection services. Mutual aid programs have also been established for services
such as public works, regional disaster medical/ health coordination, mental health, and

building officials.

. Operational Areas . ' T Cieg
An operational area consists of a county,and all pohtlcﬂ subdivisions mthm that county.

The purposc of the operational area is to coordinate resources and information between

the member agencies. The operational area also serves as a link in the system of

communications between the state’s emergency operation centers and the operation centers
of local jurisdictions. In San Luis Obispo County; the Disaster Planning Advisory |
Committee (DPAC) is the organization that coordinates operational area issues. DPAC s
comprised of representatives from the county, each Clty, specxal dlstncts Gounty Offxce
of Education, and other local agencies. . - :

Operational Area Sarellite Information System (OASIS) |
OASIS is a satellite based communications system with a high frequency radio backup.
The purpose of this system is to ensute that communications with the State Office of
Emergency Services and other important state and federal agencies 1s mamtained during
an emergency. :

Emergency Response Corridors and Fvacuation Roufes

Response comridors and evacuation routes are roadways that would typically be used by

response vehicles or the general public in an emergency situation. These 1oadw.1ys are
generally arterials and other major roadways that offer sufficient width for emergency

response vehicles. Roads that are used as response comdors/ evacuation routes usually

follow the most direct path to or fromi various parts of a community, These roadways,

however, are also generally used for traffic circulation within the community and may be

subject to congestion which may delay emergency response times.

The County OES no longer designates certain roadways as response or evacuation routes
for most potential emergency situations. The practice of designating specific roadways
was discontimued because an emergency sitvation could easily cause a designated roadway

Technical Background Report County and Cities of San Luis Ohispo
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1o be impassable or dangerous to use. This was demonstrated during the Highway 41
fire that occurred in 1994 when U.S. 101 was closed and could no longer be used as an
evacuation route, Roadways that would be used in emergency situatons would be the
most suitable roadways that are still functioning in a safe condition.

The only official evacuation routes that are still designated by OES are roadways that
should be used in the event that an evacuation of the areas surrounding the Diablo
Canyon nuclear power plant is required, The evacuation routes that have been designated
include Highways 1,41 and 101 to the north, and Highways 1, 101, and 227 to the south.

Arroyo Grande '

Emergency Re.sponse Corridors cmd Evacuation Roufes

Major roadways in Arroyo Grande that would likely be used by emergency resporise
vehicles and for evacuation purposes include US. 101, Grand Averiue/ West Branch Street/
Carpenter and Corbett Canyon Road (Highway 227), Traflic Way, Oak Patk Road Va]ley
Road, and Cherry Avenue/ Branch Mﬂl Road.

Atascadero

Emergency Response Corridors and Evacuation Roufes
Major roadways in Atascadero that would likely be used by emergency response vehldes '
and for evacuation purposes include U.S. 101, Highway 41, Traffic Way, Curbaril Avenue,
Atascadero Road, Lewis Avenue, West Front Street, and El Cannino Real.

Grover Beach :
Emergency Response Corridors and Evacua‘hon Raufes B TP
Major roadways in Grover Beach that would likely be used by emcrg,ency respome
vehicles and for evacuation purposes include US. 101, Highway 1, Grand Avenue, North
4th Sti'eet, Atlantic City Avenue, Farroll Road, and Oak Park Boulevard_.

Morro Bay _

Emergency Resporise Corridors and Evacuaﬁon Rouies -

Major roadways in Morro Bay that would likely be used by emergency rcqponse . vehicles
and for evacuation purposes inclyde Highways 1 and 41, Morro Bay Boulevard, Harbor
Street, Main Street, Kem Avenue, Atascadero Road, and South Bay Boulevard.

Paso Robles

Emergency Response Corridors and Evacuation Rouvies

Major roadways in Paso Robles that would likely be used by emergency response vehicles
and for evacuation purposes include U.S. 101, Highway 46, Vine Street, Riverside Avenue,
13"‘ Street, 24™ Street, South River/Niblick Road, and Creston Road.

City of San Luis Obispo

Emergency Response Corridors and Evacuafion Routes

Major roadways in the city of San Luis Obispo that would likely be used by Lmergcncy
response vehicles and. for evacuation purposes inchudle TS, 101, Highways 1 and 227,
Foothill Boulevard, Chorro Street, Higuera Street, Marsh Street, Santa Rosa Street, Johnson
Avenue, Broad Street, Santa Barbara Avenue, Los Osos Valley Road, Laurel Lane, Pismo
Street, Monterey Street, Madonna Road, and California Boulevard,

County and Cities of San Luis Obispo Technical Background Report
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i Fiazards

Exposure of the public to water-related hazards may result {rom several types of events
and processes. In the County of San Luis Obxspo and its cities, water hazards can result
from flooding, dam failure, and coastal erosion in coastal areas. '

- Flooding and its effects are issues of concem throughout San Luis Obispo County; as a
number of water courses present a potential {lood hazard during periods of heavy rain.
This section will deseribe potential flooding hazards as well as locations throughout the
County where these conditions may-occur.

Dam inundaton would result from the sudden failure of a dam and the release of the

water that 1t was impounding. Although it is very unlikely that.a modern dam would
suddenly {ail, the effects of this hazard could be Cataslrophlc Therefore, this hazard is
evaluated in this chapter. : .

Coastal erosion results in the loss of soil from coastal areas. This hazard can accelerate
the rate of erosion of coastal bluffs, and can also contribwte 10 increased wave-related
damage to coastal structures.

Flooding

Hazard Description o SRR TR S A o I
A flood may be defined as a temporary increase-in-water flow that results in the' -
overtopping of the banks of a nver, stream, or drainage channel, resulting in the inundation
of areas adjacent to the channel that are not normally covered by water. "The “floodplain”
is the relatively flat or Iowland area adjoining a streamthat is subject to periodic inundation
by floodwater. The term “floodway” is used to describe the channel of a river or stream
and the adjacent area that must be reserved to discharge 100-year flood water.

Flood events may occur in response to the ‘amount, distribution, and intensity of
precipitation. Most storms are relatively small and do.not seriously disrupt people and
the land on which they live. Occasionally; however, a storm of great magnitude.will | -
occur, causing serious damage and disruption to the landscape and its inhabitants. The
relationship between great storms and their rates of occurrence is known as the magoiude-
frequency concept. The magnitude of an event refers to its size, and the {requency refers
to the number of times a given event occurs dunng a specified period of tume. Fortunately,
magnitude and frequency are inversely related,
meaning that events of great magnitude and {orce
_occut mfrequently, and smallcr events occur more
often.

In addition to flooding that can result from water
overtopping the banks of a nver, stream or
drainage channel, localized flooding may occur
in low spots or where storm water infrastructure
is unable 10 accommodate peak flows during a
storm event. In most cases, localized flooding is

a short-term problem that dissipates quickly after -
intense rainfall episodes cease. However, ponded
water that can result {from inadequate drainage
can resuli i substantial property damage.

Technical Background Report County and Cities of San Luis Obispo
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Measyring Flood Events

Floods are generally described in terms of their frequency of occurrence. For example,
the 100-year flood is an event that has a one-percent chance of being equaled or exceeded
m any given year. There is a certain element of nsk associated n using this type of
designation, as the prediction of a flood of a particular magnitude is based on probability
and an element of chance is involved. According to statistical averages, a 25-year flood
should occur on the average once every 25 years, but two 25-year floods could conceivably
occur i any one year. For planning purposes, the flood frequency most often used 1o
delineate floodplain boundaries is the 100-year flood. The magnitude of a flood can be
measured in.terms of its peak discharge, which is the maximum volume of water (in
cubic feet per second) passing a point along the channel during given time interval. The
depth of water present at any given point along the channel is dependent upon the peak
diS(:harge and the cross-sectional area of the channel at the pomt in question.

lnfluences on Flooding Impucis R % -

A number of natural and artificial factors can adven,cly mﬂuence the magmtudt md
Irequency of flooding along streams and drainage channels. Some of the more common
factors are described below:

Natural factors can include the excessive growth of brush and trees within drainage
channels, which may obstruct runoff water flows and cause an increase ih floodwater
heights. Fires within watershed areas can also cause increased {looding, resulting from the
removal of vegetation that helps to control the amount and rate of storm water runoff.

Without protective vegetation, soil ercsion s also incréased and the aHdlth,Dﬁal sed1ment'f‘ﬁ%-{ s

can accumulate in dramage channels, dccreasmg their capacny R

The tncroachment of urban development 1s pcrhaps 1116 most serons art1f1cmlly mduced

chang)e in dmmage hasin and ﬂoodplam characteristics that can increase the magnitude -

and {requency of- flooding. Urbanization results in mcreased impervious ground surface
area (pavement, rooftops, eic) which decreases the amount of runoff that will infiltrate
into the ground and the lag time between rainfall hitting the ground and when it collects
in drainage channels. The combined effect of increased runoff and decreased concentration.

time will cause more frequent and severe floods. Urban development can also result in.
the placement of structures and fill material in floodplain areas: This:reduces:the space -

available for holding floodwaters, causing the water level and rate of flow to increase.
Bridges and other structures placed in stream channels can obstruct water flow, particularly

if flood debris collects around the structure. The damming effect of water against-a

bridge can cause sulficient pressure 1o result in damage or failure of the bridge.

To protect urban development from the impacts of flooding, stream channels are often
“channelized” (straightened and/or lined with concrete or other matenial) to move the
water through the channel more efficiently. However, as runoff water emerges from the
channelized section of the stream, it is often delivered to an unchannelized down-stream
section at rates and velocities that-the natural section of the stream is not capable of
adequately carrymg This can result in increased flooding impacts downstream from the
channelized portion of the creek. -

Effe;:ls of Flooding -

‘The extent of damage caused by any flood depends on a variety of factors, such as

topography, the depth and duration of flooding, velocity of flow, sediment load carried
by, and deposited by, the flood, the extent of developmem located in the flooded arca,
and the effectiveness of weather {orecasting, flood wamings, and emergency operations.

County and Cities of San Lais Obispo Technical Background Report
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In generl, a flood depth of three {eet and a velocity of three feet per second has the
potential to result in a significant threat to human safety.

While there are some benefits associated with ﬂooding, such as the replenishment of
beach sand, and nutrients to agricultural lands, it is generally considered a hazard to
development in floodplains. Direct impacts of flooding can include injuries and loss of
life, damage to structires and property, damage to roads, communication facilities and
other infrastructure, damage to vegetation and crops, and health hazards {rom ruptured

- sewage lines and damaged septic systems. Sccondary umpacts include the cost and
commitment of resources for floodfighting services, clean-up operations, and the repair
or replacement of damaged structures.

Flood Hazard Abotement

In San Luis Obispo County; the County Flood Control and Water ConservationDistrict,
through the Cowmy Engineering Department, is responsible for protecting life.and
property from flood hazards. The District has the authority to maintain and construct
flood control improvemerits on major drainage facilities located throughout the County.

Historic Flooding

San Luis Obispo County has experienced severe flooding. events that have resulted n
extensive property damage. Flooding hazards are most likely to exist along major fver
and stream courses ncluding the Salinas River, San Luis Obispo Creek, Santa Rosa Creek,
Arroyo Grande Creek, Morro Greek and Huerhwero Creek. Areas that have been recently

affected by flooding impacts are the areas most to be likely to be affected, by furure

events. Therefore, a histotical perspective of the effects of recent flood everits can provide
useful insight in land use planning and reduction of future flood hazard risks.”

January-February, 1969. In January of 1969, a series of storms delivered minfall totals

that ranged from approximately 12 inches in Paso Robles, to 21 inches in San Luis .

Obispo over an eight-day period. In February, another series of storms delivered over 5
inches of rain in Paso Robles and 9.5 inches in Sair Luis Obispo. In a report prepared by
the U.S. Army Corps of Engmcers the foﬂomng account of storm-related damage was
pr ovxded o

Lt I g et T

'7:'5(’ f/x"().}"/ SELErE .r/kw/(mfr 20 urbedd /ﬁfq,ﬁﬁ.«jf Wf//ﬁm’ e City r»f oo Lot O/ bispe, wibire i/ﬁf San|
Lde Obispo Creek channel becarre dggged with debriic and flow 5 the chanrel oreréopped the chariel

bankes and moved domn 1he ey strectr af the Capy. Maseive mobilization efforts durig and ;zy?ef #he.
Jarstary flood by the Caty of San Lacs Obispo and the ( 7, ]).f of Engineers prevented addiional d’amg:gff'.r
20 srban property during the Felrwary Hood, Severe
dapidges wete sustained by sireets, bisbways, and
wiriitras Hhronghont the County. 1he walcr-supply
spstem of Canibrice s danvaged i 2he floods avd
Lz prarts of the Fomw wese mtbont electrialyy resiants
swere adyised 1o dhid andy burkd water becanse of the
possthility that the locu! puter suPDLY mispht be
contanpinatod. 1 he destyzciion and derveage of seweriies

il Sewgge-Lreatnents plants at smany localions posed
@ Hyvat lo Hhe Ler and bealh of miany ressdinds,
The icmage-treatpvent plantc at Morro Bay, Avila
B, annd Prisvo Beach wepe inmeated by both floods.
Lebris and raw sewape piled wp on the lbeaeber and
carrded i 200 Sireanis posed servons Horaly 1o beallh
8074 emerpency clearup operations were conmplered.”
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January, 1973. Much like the floods of 1969, the 1973 storm produced a ten-hour
period of unusually heavy ramfall. San Luis Obispo Creek, and its tributary, Stenner
Creek, ovenopped their banks and inundated a wide area of downtown San Luis Obispo.

January and March, 1995. Serious flooding occurrcd in all coastal and many inland
streams. San Luis Obispo Creek caused damage in the City of San Luis Obispo, and
especially near the ocean, where the San Luis Bay Golf Course and other properties
recerved extensive damage. Cambria was compluely inundated, with water as deep as
six fect on Mam Street.

San Luis Obispo County

Flood Harard Potential

The National Flood Insurance Program (NTIP) which is administered by the Federal
Insurance Administration (a component of the Federal Emergency Management Agency),
requires communities to adopt land use restrictions for.the 100-year ﬂoodplam n-order
to- qualify for Federally-subsidized flood insurance. 'The program requires that within
areas designated as a 100-year floodplain, building floor elevations must be a minimum
of 12 inches above flood water levels. Areas within the designated floodway must be

elevation more than one foot. Generally, buildings and structures that would obstruct
flood flow or be subject to flood damage are prohibited within the flocdway.

To unplemf:nt the NTIP areas throughout San Luis Obispo Coumy that are subject to
inundation from the 100-year and 500-year floods are depicted-on Flood Insurance Rates '+
Maps.. The most recent. Flood Insurance Rate Maps: for San Luis Obispo: County:were:.
prcparf,d in 1982 and 1985.

The wnincorporated areas of San Luis Obispo
Coumty that may be subject to inundation from a
100- year storm event are generally depicted on Map
5. This map shows areas subject to inundation from
a 100-year storm, and does not necessarily depict
arcas that may be affected by local drainage
problems. Due to.the scale and generalized nature
of this map, official Flood Insurance ‘Rate' Maps

hazards at a particular property: -

ATFlood Insurance Study (FIS) conducted by FEMA
for San Luis Obispo County noted that runoff in
_ : the streans of the Oaumy 15 small, with appreciable
ﬂows occumng only dunng and unmed;ately after precipitation. However, during large
storms, streamflow increases rapidly; and {lood ‘waters can contain high amounts. of
debris, causing major flood damage. For many of the water courses that are located in
the County, areas that may be inundated in response to 100-year storm events are located
“adjacent to or near the stream or fiver channel. Since many of the County’s watercourses
are located in mountainous or remote areas with little or no development, flooding
events along these fivers and streams generally result in minimal impacts. Other
watercourses that are located in the County, however, have floodplains that extend well
beyond the defined stream or river channel. When a flood occurs along one of these
watercourses, and it is located in or near an area that is urbanized, damage to property
and infrastructure can be widespread.

County and Cities of San Luis Obispo Technical Backpround Report
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In the southem portion of the County, Arroyo Grande Creek, San Luis Obispo Creek,
and their respective tributaries, are watercourses that pass through urbanized areas and
that have caused major floods, The north coast area of the Countyalso contains a number
of shor, steep-gradient creeks that can experience rapid increases in water flows in
response to storm events in Cambria, Santa Rosa Creek is such a watercourse that has
caused significant flooding events. The largest water course in the inland portion of the
County is the Salinas River, which 15 located adjacent 1o numerous incorporated and
umncmpcn ated communities. Altllough the floodplain of the Salinas River can be extensive,
" itis generally contained within the river channel. Other major inland water courses include
the Estrella River and San Juan Creek. Due 1o the generally remote locations of these
watercousses, flooding impacts are generally not significant.

Ma;or unincorporated communities of San Luis Obispo Coumy that have been mapped
by FEMA as being located wathin the 100- year floodplain are described below. The 100-
year ﬂoodpla'm is generally used to define areas that are vulnerable 1o {looding hazards.

South Bay

The South Bay area of the County (m(,ludmg the communities of Baywood Park, Los
Osos,and Cuesta-by-the Sea) has not been idemified as being located wathin a 100-year
storm floodplain by the most recent Flood Insurance Rate Maps (FEMA, 1985). Flooding
in response to a 100-year storm is generally confined to shoreline areas surrounding
Morro Bay. There are locations in this area, however, that are subject to chronic localized
flooding. After a significant rain, localized flooding occurs throughout the Los Osos
area, Numerous intersections within the community experience flooding during storri
events, including 8* Street at El Morro Avenue,;*17% Street dt Paso Robles Avenue; Los-
Olivos Avenue 4t Fairchild Way, Ferrell Street, Don Avenue at Mitchell Drive, Los Osos
Valley Road at Palisades Avenue, and Ramona Avenue at 11 Strcet Astudy of Los |
Osos dmmagt, problems has been Complued :

Combria :
Santa Rosa Creek has a history of ﬂoodulg which
has caused severe erosion of the creck banks as
well as damage to phone and gas lines, water wells,
and bridges. Major bank erosion in the past has
caused complete mterruption of the wn’s water
supply. The 100-year floodplain for Santa Rosa
Creck 1s genenally confined to the creek channel
and surrounding areas south of Main Street.
However, the West Village business area along Main
Street has been subjected to severe flooding as a
result of recem flood levels that overtopped the
banks of Santa Rosa Creek (FEMA, 1985).

Ceyucos .
100-year flood areas near the community of Cayucos are prcdormnaldy con{med 128
areas adjacent to Cayucos Creek, Little Cayucos Creek, and Willow Creek. Several limited
arcas of the community along these areas have been designated as being in a 100-year
{loodplain, These areas include a portion of “B” Sureet near Ocean Boulevard, between
Cayucos Creek and “E” Street, and an area near Willow Creek and Ocean Boulevard

(FEMA, 1985).

Technical Background Report County and Cities of San Luis Obispo
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Nipomo

Flooding in the Lommumty of Nipomo occurs primarily along Nipomo Creek and its
uributaries, such as Deleissiques Creek and Tefft Road Creek. The 100-year floodplain
along these creeks encompasses areas adjacent to the watercourses, along with extensive
areas located east of US. Highway 101 between Mehlschau Road to the west and Price
Street to the east (TEMA, 1985).

Oceano S :

Flooding i Oceano results {rom flows in Arroyo Grande Creek and M(,adow Creck.
The most significant inundation area is near the creeks’ confluences with the ocean. Areas
subject 1o flooding as a result of a 100-year storm generally extend south of Highway 1
and west of Pismo Road. Flooding would occur at the Oceano County Airport and
surrounding properties, along with ex’cemwe areas located to the south of the community

(FEMA, 1985).

San Simeon :

Flooding in and near the community of San Simeon Acres could result from flows in
Pico Creek and Arroyo Del Padre Juan. Pico Creek is located to the north of the
community, while Arroyo Del Padre Juan is located in the southern portion. The 100-
year floodplains of these creeks generally follow the creek channel, but due to their
location near urbanized areas, they have the’ pOtLlltldl 1o result in flooding i impacts to

developed areas (PEMA, 1985)

Templeton

Watercourses located in and near the commumty 7of Templeton mclude thc Sahms Riverj =

which is located to the east of the town and Toad Creek; which is located north of Qld-
County Road near-the center of the community. The 100-year floodplain of the Salinas
River near Templeton is confined to the river channel and does not significantly affect the
community. The floodplain for Toad Creek is not extensive, however, due to its location -
refative to downtown Templeton, a 100-year flood along this watercourse would have
the potential to affect adjacent properties (FEMA, 1982).

San Migue! .
The community of San Miguel is located west of the Salinas River, and north of the

| confluence of the Estrella River with the Salinas River. The 100-year, floodplain of the
| Salinas River near San Miguel is confined to the river channel and does not significantly -

affect populated areas of the commmuty (FEMA, 1982).
Oesfan 3

“The community of Cre'stén is located between the west and middle branches of
Huerhuero Creek. The 100-year floodplains of these creeks are located adjacent 1o the

western and eastern edges of the community and could have the potential to affect
ad)accnt developcd properties (I”EMA, 1982).

| Shandan

The community of Shandon is located southwc,st of the confluence of San Juan Creek
with the Estrella River. The 100-year floodplains of these watercourses are not located
within the town of Shandon, but are located adjacent 10 developed areas. These water
courses also cross State Routes 41 and 46 near the town. Flooding along these watercourses
could have the potcnual 10 adve,me]y effect access 10 and {rom the community (FEMA,
1982),

RaraIAreas
Many areas are isolated or forced into excessively long detours during and after {loods
due 1o flood impacts on roads. These access impacts are a significant “flood hazard.”

County and Cities of San Luis Obispo Technical Background Report
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Ordinances and Regulations

The Saw Lads Obiipe Connty Lavd Use Ordinance and Ciastal Zoge Land Use Grdimaree (Titles
22 and 23 of the County Code), provides standards for the preparation and submirtal
of drainage plans tor new development. These regulations specify when deainage plans
are required, the contenrs of an adequate drainage plan, drainage standards, and the plan
review and approval process. The Land Use Ordinances also contin the County’s
Hoodplain Ordinance, which hpcuﬁns development standards for areas thar have a Flood
Hazard (IFH) combining Land vse designadon, The development standards contained in
* the Floodplain Ordinance pertin 1o land wse permit processing and construction standards
for new development locared in areas that have the potential to be inundated by a 100~
year flood.

Arroyo Grande

Flood Haxard Porenfial

‘The National Flood Insurance Program (NFIP),
which is administered by the Federal Insurance
Administration (a component of the Federal
Emergency Management Agency), requires
communities to adopt land use restrictions for the
100-year floodplain in order to qualify for
Federally-subsidized flood insurance. The program
rcquii_es that within areas designated as 2 100-ycar
floodplain, building floor clevations must be a
minimum of 12 inches above flood water levels.
Areas within the designated floodplain must be
reserved to discharge the 100-year flood without Co
cumulatively increasing s the water surface elevation mote than one foor. Gener: ally, buildings
and structures that would obstruct flood flow or be subjecr to flood damage are prohibited
within the floodway.

To implcmcm the NP, areas throughour Arroyo Grmid_c_ that are subject to inundation
from a 100»}-’6;&' and SO(J—ycér floods are depicted on Ilood Ilisum_ncc Rate Maps (FEMA,
1984). The areas of Arroyo Grande that may be subject to inundation from the 100-year
storm event are generally depicred on Map 5. Due to generalized depiction of potential |,
flooding arcas provided by this Safety Element, official Flood Insurance Rate Maps
should be consulted when assessing potental flood hazards ae a particular property.

Areas of porential flooding in response to a 100-year storm are located adjacent 1o
Canyon/ Meadow Creek on the west side of the (,m, ddjdc,ulr 13 Cotbert Canyon and
Arroyo Grande Crecks in the eastern portion of the City, and a limired area along Los
Berros Creek in the sowtheastern portion of the City. Areas that would be inundated in
response 1o a- 100-year flood along these creeks are generally located along stream channels;
however, in isolated areas, adjacent propertics could be adversely affecred. Near the
confluence of Corbert Canyon and Arroyo Grande Creds, the 100-year floodplain widens,
resulting in impacts to propertics between Crown Terrace and Mason Street. The floadplain
along Arrovo Grande Creck also widens slightly on the nonh and south sides of DS
101. Aithough areas subject to flooding from a 100-year flood are limited, floodwarer
could cause roadways such as Bridge Strect, ‘Traffic Way and U.S, 101 to become impassable,
thereby hindering tavel and response efforrs.

Map 5 depicts areas subject to inundation from a 100-year storm, and does not necessarily
depicr areas that may be affected by local drainage problems. The City has worked o

alleviate drainage problems in arcas such as the North Hills area, the Oro and Sragecoach
Technical Background Report County and Cities of San Luis Obispo
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area, Brisco Road area, Sunrise Terrace, Suwother Park, the Town and Counuy Shopping
(Z(t_m't‘r, and the Soto Sports Comples,

Ordmances and Regulahons

Ordinance ’\]umbu 366 C.5. of The Arroro Grande Muncapal Code establishes the “Flood
Hazard” (F-H) zonmg district. The purpose of the ordinance is to promote the public
health, safety, and general welfare, and to minimize public and private loses due to flood
cofldiﬁtms. ' '

Atascadero

Flood Hazard Potential

‘The National Flood Insurance Program (NFIP), which is administered by the Federal
Insurance Administration (a component of the Federal Emergency Management Agency),
requires communities to adopt land use restricrions for the 100-year floodplain in order
to qualify for Federally-subsidized flood insurance, The program requires. that within
arcas designated as 2.100-year floodplain, building floor elevations must be 2 minimum
of 12 inches above flood water levels, Areas within the designared Hoodway must:be
reserved to dischs n"g,ﬁ'fhc 100=year flood without cumulagvely increasing the water surface
elevation more than one foot. Generally, buildings and strucrores that would obstract
flood flow or be bub)cct to flood darmage are prohlbircd within the floodway.

To implcm'cht the NI1P, areas rhroughout Arascadero that are subjcct to inuneation
from a 100-year and 500-year flood are depicted on Flood Insurance Rate Maps (1-?EI\L’&
S 982) The arcas of Atascadero that may be subject 1o mundqncm from a.100-year srorm
st © o0 s L event are genesally depicted on,Map.5. Due to L,Lnr,mimtd dgplulon of pormml flooding -
o ' areas prowdcd by this Safety Element, offical Flood Insutance Rate Maps should be
consulted when assessing potential flood hazards at a particular propersy. '

"The Sakinas River is located in the northeastern and eastern areas of the City, The floodplain
of the river is generally removed from the developed areas, however, properties on the
cast side of Hidalgo Avenue, Sycamore Road, and Capistrano Avenue could be affected
by flooding during a 100-year storm, The 100-year floodplain of the Salinas River (.\t(tll(.“]‘;
across a segment of Cutbaril venue. The crossing of Halcon R(nd over the Salinas.
River is frequc,ml) \»a‘;hcd out in storm cvents and would bc Wi dbhed out during a 100~

year %EO_U'I) (,V(.ﬂf

Ati%cndcro Creek extends through the central pottioﬁ of the City, but has a limired
;mtcnml for flooding impacts as the 100-year floodplain is generally confined to the
channel and adjacent properiies. Where Atasc adero Creck crosses U.S. 101 and State
Route 41, a 100-year flood could cause inundation of the portions of the high\mys This
would have thie porential o result in significant local and regional transportation impacts,

Although the 500-yeat floodplain is not generally used for planning purposes, it should
be noted that the area designated as being located within' the 500-vear floodplain of the
Salinas River and Atascadéro Creek anomp‘lascs ‘Lppl()Mlll’\tLl) 1.5 square miles of the
central pottion of Amwadmo

in thc southeastern porton ()f Atascadeio, flooding hazards could result from 100-vear
flows in several branches of Paloma Creck. ldentified inundation areas ase primarily
locared adjacent to the creck channels, although some more extensive areas could also be
affected. In the western portion of the Ciry, flooding a!ona, Graves Creck would punmrﬂ\'
e re smct(d 10 the stream channel,

County and Cities of San Luis Obispo Technical Background Report

12



Map 5 depicts areas subject to inundation from a 100-year storm, and does not necessarily
depict areas that may be affected by local drainage problems. Atascadero has historically
experienced drainage and related flooding problems in an area known as the Amapoa/
Tecorida Basin, which is located to the east of Atascadero Creek and Morro Road, and
south of U.S. Highway 101. This area has been subject to bulding moratoriums and fee
programs to pay for drainage improvements. In recognition of this drainage problem,
the lower portion of the basin has a Flood Hazard (FH) oveday zoning designation.

The Amapoa/ Tecorida drainage basin has been prone to flooding for a variety of reasons.
The primary cause of flooding 1n this area results from storm events which cause water
{lows i Atascadero Creels greater that the 17-year design storm to overtop the Atascadero
Lake spillway channel banks and flow into the Amapoa/Tecorida basin. Other factors
that have contributed to i.nadeqmlc drainage n this area include flat topography and low
water velocities increasing run-off volumes due to urban development, undersized
drainage culverts and channels, particularly at H]ghway 101, and the lack-of a formal -
method fo maintain existing drainage facilities on private property (Draft AITIQPO‘I/
Tecorida Master Drainage Study; 1995). :

A variety of control strategies for correcting the drainage deficiencies of the Amapoa/ .
'Tecorida area have been proposed. These measures include improvements to the
Ataseadero Lake spillway, construction of a new stonm drain along Highway 41, requiring
draimge analysis for projects Jocated within the basin that increase building density, and
provision of a mechanism to facilitate the maintenance of drainage facilities on pnvate
property. Construction of the storm drain along Highway 41 hay alrcady beg,un :

Ordinances and Regulations

The Cityof Atascadero’s Zomng Ordinance, 9-3.600, FH (Flood Hazard) Overlay Zone,
identifies arcas where terrain would present new developments and their users with
potential flood hazards. In addition, Ordinance No. 193, <tz Ordinance Adiding Chapier 5 o
Article 7 of the Crly of Atwscadero Municipal Code Belating fo Filood Darrage Prevention, provides
further guidance to reduce flood damage. It is the purpose of this ordinance to promote
the public health, safety; and general welfare, and to minimize public and puvate loses
due to flood conditions. Also, Ordinance No. 304 amended Title 6, Chapter 13 of the
Atascadero Municipal Code to provide a mechanism to allow the Fire. Chief to. order.
the removal of weeds, rubbish, and similar material that has the potential to become a

ﬂoodmg hazard.

Grover Beach

Flooding Hazord Poreniiol

The National Flood Insurance Program (NFIP), which is administered by the Federal
Insurance Administration (a component of the Federal Emergency Management Agency),
requires communities to adopt land use restrictions for the 100-year floodplain in order
to qualify for Federally-subsidized flood insurance. The program requires that within.
arcas designated as a 100-year floodplain, building floor elevations must be a minimum
of 12 inches above flood water levels. Areas within the designated floodway must be
reserved to discharge the 100-year flood without cumulatively increasing the water surface
elevation more than one foot. Generally, buildings and structures that would obstruet
flood flow or be subject to flood damage are prohibited within the floodway:

To implement the NEFIP, areas throughout Grover Beach that are subject to inundation
from the 100-year and 500-year floods are depicted on Flood Insurance Rate Maps
(FEMA, 1984). The areas of Grover Beach that may be subject to inundation from a
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100-year storm event are generally depicted on Map 5. Due to generalized depiction of
potential flooding areas provided by this Safety Element, official Flood Insurance Rate
Maps should be consulted when assessing potential flood hazards at a particular property.

Isolated areas of potenual ﬂoodulg in response to a 10C-year storm are located in the
northern and western portions of the City that are adjacent to Meadow Creek. Flood
hazard areas in the northern portion of the City are restricted to an areasouth of US.
101 and north of Nacimiento Avenue. A mobile home subdivision is located in this area.
In the western part of the City, flooding could affect areas located west of the Union
Pacific Railroad tracks.

Map 5 depi@t;; areas subject to inundation froma 100-year storm, and does not necessaily -
depict areas that may be affected by local drainage problems. Local flooding conditions
currently exist in two isolated areas within the City where properties are located below

street level. One parcel is located at South 5 Strectand Manhattan Avenue. This parcel is. - -

subject to ﬂoodmg, from 50-year storm event if sandbags are not used or if cars are
parked on the strcet. The second parcel is located at south 6t Street and Mentone Avenue.
A 75-100 year storm event will flood this property; however, an asphalt berm has been
constructed which alleviates flooding under storms of lesser magnitude (City of Grover
Beach, Written Gont:spondence 1996).

Ordinances and Regulaﬂons
Sections 7300-7361, Chapter 3 - Fiood Deamage Pmyfvzz‘fm Reguftions, of the Grover Beach

Municipal Code addresses flood hazards. relative to pubhc hmhh safety and ‘general -

welfare. The purpose of these regulations is to minimize. public and private loses due to
flood conditions. : :

Morro Buy

Flooding Hozard Potential

The National Flood Insurance Program (NFIP), which is administered by the Federal
Insuranice Administration (a component of the Federal Emergency Management Agency),
requires communities to adopt land use restrictions for the 100-year ﬂoodphm mn order
to qualify for Federally-subsidized flood insurance. The program requires that within
areas designated as a 100-year floodplain, building floor elevations, must. be 2 minimum
of 12 inches above flood water levels. Areas within the des1gnated ﬂoodwqy riwst be;
reserved to discharge the 100-year flood without cumulatively increasing the water surface
elevation more than one foot. Generally, buildings and suructures that would obstruct
flood flow or be subject to flood damage are prohibited within the floodway:

To implement the NFIP, areas throughout Morro Bay that are subject 10 inundation
from the 100-year and 500-year floods are depicted on Flood Insurance Rate Maps
(FEMA, 1985}, The areas of Morro Bay that may be subject to inundation from a 100-
year storm event are generally depicted on Map 5. Due 1o generalized depiction .of
potential ﬂoodmg areas provided by this Safety Element, official Flood Insurance Rate
Maps should be Lonsuhed when assessing potential flood hazards at a particular property

Flo&jd'mg" in the City of Motro Bay could occur as a result of flows in Morro Creck,
Little Morro Creek, Chotro Creek and the several simaller creeks located in the northern
portion of the Ciy. Flooding from Morro Creek and Liule Morro Creek in response 1o
a 100-year storm would inundate areas between Little Morro Creek Road and Highway
41 on the east side of Main Street, and an extensive area north of Embarcadero Road on
the west side of Main Street. Flooding from these crecks could potentially render State
Highway 1 bridges over these waterways unusable during a major storm. During the
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rains of 1995 Highway 1 was closed through Morro Bay due to flooding. Flooding,
from Chorro Creck would affect the eastern portion of the City, primarily areas east of
South Bay Boulevard and Morro Bay State Park. In 1995, flooding from Chorro Creek
inundated Twin Bridges (now Chorro Creek Bridge) for several days, forcing travelers
from Los Osos to detour through San Luis Obispo in order to reach Morro Bay. The
new Chorro Creek Bridge, completed i 1996, was constructed at a highet elevation than
Twin Bridges 1o avoid future closures due 1o flooding. The creeks located in the nosthem
portion of the City traverse areas that have been extensively developed with residential
" uses. In 1995, houses located along Alva Paul Creek, and other houses in north Morro
Bay, were flooded. Also, the area between Highway 41 and Radcliffe Street flooded in
1995 causing much property damage to both residences and businesses. In the isolated
areas whete the creek floodplains extend beyond the stream charnéls, flooding impacts
could also be significant.

Ordinances and Regulations

Local flood regulations for the Gity of Morro Bay are prov1dcd in scctions 14.72.010-
14.72.060 of Chypter 74.72- Fioed Danagge Prevestron contained in the Morro Bay Municipal
Code, The intent of these regulation are to reduce public and private loses due to {lood
dflmage ' :

Paso Robles

Flooding Hazard Pofenificl

The National Flood Insurance Program (NFLP), which is admunistered. by the Federal
Insurance Administration (a component of the Federal Emergency Management Agency); |-+ -
requires communities to adopt land use restrctions for the 100-year floodplain in order to -
qualify for Federally-subsidized flood insurance. ‘The program requires that within areas
designated as a 100-year floodplain, building floor elevations must be a minimum of 12
inches above flood water levels. Areas within the designated floodway must be reserved to
discharge the 100-year flood without cumulatively increasing the water surface elevation
mote than one foot. Generally, buildings and structures that would obstruct flood flow or
be subject to flood damage are prohibited within the floodway.

To implement the NFIP, areas throughout Paso Robles that are subject to inundation from
the 100-year and 500-year floods are depicted on Flood Insurance Rate Maps (FEMA,
1981). Flood mapping for the Gty of Paso Robles and the analysis of Huervero Creek
was not complete at the time this report was produced. The areas of Paso Robles that may
be subject o inundation {rom a 100-year storm event are generally depicted on Map 5.
Due to generalized depiction of potential flooding areas provided by this Safety Element,
official Flood Insurance Rate Maps should be consulied when assessing potential flood
hazards at a particular property.

Several watercourses are located within Paso Robles that have the potential to cause flooding
impacts. The Salinas River is the major watercouse located in Paso Robles, and runs through .
the centér of the City, Flows in the Salinas River that could result froma 100 -year stormare
primarily contained in the river channel. On the west side of the Gty flooding from Mountain
Springs Creek could affect isolated residential areas located along 217, 227, and 23¢ Sureets.
'The aréa located adjacent 1o and west of US, 101 and south of 24" Strect could also be
inundated by runoff from a 100-year storm. In the southwestern portion of the City 100-
year flooding events could result in the inundation of areas along Pacific Avenue, 4™ Street
and Paso Robles Boulevard. In the eastern portion of the City, several unnamed creeks
have 100-year floodplains that would primarily affect the creek channel and adjacent
properties. In the northem portion of the City, Huerhuero Creek could cause isolated areas
of flooding along the road that leads to the Paso Robles Municipal Airport.
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Ordinances and Regulaiions

The City of Paso Robles Municipal Code, Cf_ffzy)fw 21,79 Flood Deayave Preventron Rogmlutrons
specify methods of reducing flood losses. A variety of standards relative to construction,

utilities, and manufactured homes are provided to mininiize public and private losses
due to flood conditions.

City of San Luis Obispo

Flooding Hazard Potential

'The National Flood Inisurance Program (NEIP), which is administered by the Federal
Insurance Administration (a component of the Federal Emergency Management Agency),
requires communities to adopt land use restdctions for the 100-year floodplam in order
to qualify for federally-subsidized flood insurance. The program requires that within
areas designated as a 100-year {loodplain, building floor elevations must be a minimum
of 12 inches above flood water levels. Areas within the designated floodway must be
reserved to discharge the 100-year flood without cumulatively increasing the watersurface - -
elevation more than one foot. Generally, buildings and structures that would obstruct
flood flow or be subject to flood damage are prohibited within the floodway: .-

To implement the NFIP, areas throughout the City of San Luis Obispo that are subject
to nundation from the 100-year and 500-year floods are depicted on Flood Insurance
Rate Maps (FEMA, 1981}. The areas of San Luis Obispo that may be subject 1o inundation
from a 100-year storm are generally depicted on Map 5.a. Due to genefalized depiction
of potential flooding areas provided by this. Sfafety Element, official Flood Insurance

Rate Maps should be consulted When assessmg potennal ﬂood hazards::u: i paruc,ular-.

property. s s

The City of San Luis Obispo 1s traversed by several creeks, including San Luis Obispo
Creek and its major tributaries, Stenner Creek, Brizziolari Creek and Prefumo Creck.
'The 100-year floodplains for Lhu,(, crecks encompass extensive areas of the City on the
east and west sides of U.S. 101, including the downtown area. Flistoric flooding on San
Luis Obispo Creek, such as the ﬂooés of 1969,1973, and 1995, have resulted in substantial
property damage

Map 5 deplets areas sub]ect to mundanon from a 100 ymr storm, and does not necessanly_
depict areas that may be affected by local drainage problems in response to storms that
are of a magmtude less than a 100-year storm. Several areas in the downtown of - San
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Luis Obispo are subject to localized flooding. Areas that may experience drainage
problems during moderately sized storms include the vicinity of Sama Rosa Street, Broad
Street, Prado Road, and Laguna Lake.” :

Ordinances ond Regulaiions - : : -
Sections 17.84.010-17.84.170 within Chapier 77, 5’4 Flpod Deage Prevention Regulations of
the San Luis Obispo Municipal Code set forth means to reduce losses from floods.
These standards focus on areas located within or near the 100-year floodplain, Section
8.12.010-8.12.010 of the Municipal Code provides a mechanism f{or the City to require
the removal of dangerous obstructions in streambeds that have the potential to obstruct
water flow

Dam Inundation

Hazard Description _ _
Dam inundation is the flooding of lands due to the release of impounded water resulting
from the failure or overtopping of a dam. Although this occurrence is highly unlikely; it
~ warramts consideration in the Safety Element because Sin Luis Obispo County has scveral
darns and FESEIVOLLS.

Po!enhul Causes of Dam Failures

Dam failures can result {from a number of natural or man-made causes. Eaﬂhquakes
~improper siting, fast rising flood waters, erosion of the dam face or foundation, and
structural/construction {laws can all contribute to a dam breach and ensuing release of
impounded water, Other reservorr-related flooding events have resulted from massive,

" fast-moving landshdes, that have displaced large volumes of water contfuned in areservoir. |

Such a rapid displacement of water can cause large quantities of water to travel over the
dam, resulting in downstream flooding. -

Major Dams In San Luis Obispo County

San Luis Obispo County has several large publicly owned dams, as well as a number of
smaller prvately owned dams. Table 2-1 summarizes the dams 1nd reservoirs m the
County as we]l as their capaclty and type of construction.

FERNTERES

Effects of Dam Inundation : : :
The severity of downstream effects resulting from a dam f :ulure w111 be dlrectly reiated
to the manner in which the dam fails. A failure resulting from the ero_slon of abreachin

Table 2-1; 'Major Dams and Reservoirs in San Luis Obispo County

, Capach Type of
MName Owner | | Locyilon (acr':.--fereyt) Filr::ilify
Lopez 5.1..0. County Flood Control Hast of Arroye Grande 51,000 © Harth
and Water Conservation District .
Nacimiento Monterey County Northwest of Paso 350,000 Farth
Water Resources Agency Robles
Righett Private Southeast of 8.1.0. 591 Flarth
Satinas Corps of Ingineers Santa Marpariia 23,000 Concrete
Termmal S.1..0. County Flood Conteol © | Fast of Arroyo Grande 844 Flarth
. And Water Canservation District
Twitchell Bureau of Reclamation Bast of Nipomao - 240,000 Farth
Whale Rock Whale Rock Commission Cayucos- 40,000 Farth
Atascadero Lake City of Atascadero _ Atascadero 250 Farth

Source: San Luis Obispo County Office of Hmergency Services (1992).
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an earth{ill dam would likely result in a flood wave that builds gradually to a peal, then
declines until the reservoir is empty If a dam were to fail rapidly, however, a flood wave
would be formed quickly and then be followed by a gradual decline in flood water.

The failure of a dam could cause flooding, imjury, loss of life, and property damage due - .
to-erosion, debris and sediment deposition. Other effects include damage 1o community

mwfrastructure and intesruption of public sérvices, Health hazards from the release of

sewage may also result. To oversee plannmg for such potentials, the California Office -
of Emergency Services (OES) maintains a dam failure inundation mappmg ‘and emergency
prou:dure program. ‘This program encompasses inundation mapping, mundation map
waivers and emergency procedures,

Owners of dams are required 1o submit mundation maps to state OES for review and
approval in accordance with guidelines issued by that office. Inundation maps represent

the best estimate of where water would flow if a_dam failed completely and suddenly . -

with a full reservoir. However, later downstream changes, such as major land contour
alterations , nay affect the actual inundation pathway: There is no known requirement for
planning if a waterway, such as a stream, below a dam is dry, low flowing or full and
{lowing, when developing imundation maps. Inundation maps are an approximation-of
where the water would flow o

San Luis Obispo County
Dam Failure Hazard Poreniial

In response to the disastrous failure of .the Saint Francis, Dam inLos. Angelcs Gount}r the .
State of California has been responsible for inspecting dams since. 1929, In recognition’ « -

of potential safety impacts that could be associated with a dam failure, section 8589.5 of
the California Government Code requires that inundation nips for all dams, except - -
those dams mecting the waiver conditions specified by the California OESs, be prepared
by dam owners and be submitted to the California OES. Dam inundation .maps. are: -
prepared primarily for emergency preparedncqs plans for the affected jurisdictions. Dam
inundation, as depicted by the hazard maps, is not considered a probable occurrence, -
because the identified hazard areas are based on a severe instantaneous dam failure due
to a catastrophic event having a relatively low probability of occurrence. In addition, the

State Division of Safety of Dams periodically inspects dams forsafety; including seismic. - -

stability. When necessary; existing dams are upgmded as new technologybecomcs available.

In the event of dam failure emergency, the San Luis Obis po County Of fice of Emergency
Services would implement the Countys DDam Faiture Evacuation Plan. This plan includes
alerting affected populations using the Emergency Alert System and mobilizing emergency
response personnel. Public safety vehicles and public address systems can be used to
notify the public. For the Lopez, Terminal and Whale Rock dams, the Early Warning
Siren System could be used to alert the public.

San Luis Obispo County

DBam Invndation Hazard Porential

The Nacimiento Dam 1s located within San Luis Obispo County, however, it is owned
and operated by the County of Momerey Due to the proximity of the Nacimicnto
Dam to Monterey County, the primary impacts in the event of -a dam failure would be
0 Camp Roberts and Monterey County. As a result, Momcrey County maintains an
Emergency Action Plan for the Nacimiento Dam. A dam that is located in Monterey
County, the San Antonio Lake Dam would effect very few homes i n San Luis Obispo
County in the event of a complete dam failure. Other major dams that are located in San
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Tais Obispo County with the potential to result in
significant life, safety, and property damage impacts
in the event of a catastrophic failure, are identified
below. Each of the inundation areas described below
assumes that each reservolr would be filled to capacxty
at the ume of a dam failure.

Lopez Dam. Lopez Dam s located approximately
" three miles northeast of the intersection of Orcutt
Road and Lopez Drive in San Luis Obispo County.
In the event of a complete dam failure when Lopez
Lake reservoir would be at full capacity; water from
the dam would flow in a westetly direction, following
Arroyo Grande Creek, and flood an area extending
approxumately 3,000 feet in each direction of the
centerline of the channel. Water flows would pass
through Arroyo Grande, Grover Beach, and portions
of Qceano, before entering the Pacific Ocedn (San
Luis Obispo County OES, 1992). Substantial impacts
to life and property in these communities would likely
result. Lopez Dam was under study for possible
seismic retro- fitiing d’uring the update of this
Element. Unul this issue is resolved, Lopez Dam is |
being maintained at 83 percent capac;ty

Failure of the Lopez Dam would have the potential
to affect a large numiber of people and public facilities.
These could include: Arroyo Grande Community Hospital, Arroyo Grande High School,
Biddle Park, Pismo State Beach/Oceano Campground, Oceano Airport, Oceano
Elementary School, South County Water Pollution Control Plant, and the Union Pacific
Railroad (San Luis Obispo County OES, 1992).

Righetti Dam. Righetti Dam is located approximately 1.1 miles east of Islay Hill in San
Luis Obispo County: A failure of the Righetti dam would resultin the release of water

into West Corral de Piedra Creek. Assuming the reservoir was full at the time of failure,

it is estimated that the water released from the dam would inundate an area extending
between 200 and 1,000 {eet on either side of the centetline of the creck. The flow of
water from the reservoir would likely dissipate by the time it reached Fhighway 227, The
area that would be affected by a sudden telease of water is sparsely populated, and no
cntical faciliies would be affected (San Luis Obispo County OES, 1992).

Salinas/Santa Margarita Reservoir Dam. Salinas Dam 1s located approximately 1.4
miles fortheast of the intersection of Pozo and Santa Margarita Lake Roads in San Luis
Obispo County. A sudden failure of the Salinas Dam would result in the release of water
from Santa Margarita Lake in a northern direction into the Salinas River. Assutmng Santa
Margarita Lake was at capacity at the time of the fatlure, it 1s estimated that the water
released from the dam would inundate an area extending berween 300 and 500 feet on
either side of the centerline of the niver, and isolated low-lying areas up to the Atascadero
arca, At Atascadero, the {flood area would widen 10 approximately 1,000 {eet on both sides
of the river centerline, and would continue past Templeton and Paso Robles to the Wellsona
railroad siding. At Wellsona, the inundation area would widen to approximately 2,000 feet
and continue to San Miguel, where the inundation area would narrow somewhat unul the

Lopez Dam
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water enters Monterey County. Most of the water that could be released from Santa

Margarita Lake would be confined to the Salinas River channel. Therefore, the potential for

damnage to structures is minimal, although isolated residences would Iikely be affected.
- Numerous major roadways could also be affected, including Fighways 41, 46, and 58 (San

Luis Obispo County OES, 1992). At the time this report was produced, the Gty of San
| Luis Obispo was proposing to expand the capacity of the reservoir by installing a gate in
the spillway of the existing dam.. In the event that the Jake capacity is expanded, the limits
of the dam failure inundation area would need 1o be revised.

Terminal Dam. Terminal Dam is located approximately 0.7 miles southwest of the
intérsection of Orcutt Road and Lopez Drive in San Luis Obispo County: In the event
of a complete failure of the Terminal Dam, water would be released in a southern
| ditection into Arioyo Grande Creek, and would {low between 300 and 1,000 feet along
the centerline of the channel for approximately 2.5 miles. Several residences could be

be relatively low (San Luis Obispo County OES, 1992).

- Twitchell Dam. Twitchell Dam is located approximately 6 miles east of the intersection
of Highway 101 and State Route 166-East, near the County line. In the event of a
complete dam and levee failure, water from Twitchell Reservoir would' primarily flow
into Santa Barbara County: Isolated areas around the Oso Flaco area of San Luis Obispo
County could be affected; however, potenti'xl inundation impacts are not expected to
result in a significant risk to life or property Major transportation routes that could be
affected by a sudden failure of the Twitchell Reservoir Dam include Higliway { and US. -
Highway 101 near the Coutity Line and Union Pacific Railroad (San Luis Obispo Gounty :
OES 1992)

Whale Rock Dam. Whale Rock Dam is located appromnmtcly 1.4 miles cast of the
mtersccuon of Highway 1 and Cayucos Creek Road in San Luis Obispo County. In the
evernt'of a C_Qmpiete dam failure, water from Whale Rock Reservoir would flow southward
along Old Creek. Assuming the reservoir was full at the time of failure; it is estimated
that the water released from the dam would inundate an area extending approximately
1,000 feet on each side ofthe centerline of the creek The released water-would then -

Boulevard. West of Ocean Boulevard, the area of flooding could widen 1o include 3%
Street 1o the north and Willow Greek to the south, until the flow dissipates into the Pacific
Ocean. Significant impacts to life and property to approximately one-third of the
community of Cayucos could result from a catastropluc failure of the Whale Rock dam
when the reservoir is full (San Luis Obispo County OES, 1992).

Atascadero Lake Dam. According to the Atascadero Police Department (1993);
“Atascadero Lake Dam is located about one mile west of U.S. Highway 101, on State
Highway41 In the event of complete dam failure, with the lake at full capacity; water-
15 expected 1o flow in a northerly direction, in an irregular fan-shaped area, covering
the Morro flats/ Tecorida area, into the Atascadero Creek. The depth of water at any
point is not expected 10 exceed two feet. The water would then run east, dissipating
into the Salinas River. The total population affected by this dam failure should not
exceed 100.” :
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Arroyo Grande

Dom Inundaiion Hazard Potenfial

Lopexz Dam. In the evemnt of a complete dam {ailure when Lopez reservoir was at full
capacity, water would flow in a westerly direction, following Arroyo Grande Creels,
approximately 3,000 {eet in each direction of the centerline of the channel. Water flows
would pass through Arroyo Grande, Grover Beach, and portions of Oceano, before
entenng the Pacific Ocean. Substantial impacts 1o life and property in these communities

~would likely result.

The County Office of Emergency Services estimated that faillure of the Lopez Dam
would have the potential to affect a large number of people and public facilities. These
could include: residential and business occupants, Arroyo Grande Community Hospital,
Arroyo Grande High School, and Harloe Elementary School (San Luis Obispo County
OES, 1992).

Atascadero

- Dam Inundation Hazard Poteniial :
Salinas/Santa Mazgarita Reservoir Dam. A sudden failure of the Sahnas Dam would
result in the release of water ina noithern direction into the Salinas River, Areas between |
300 and 500 feet of the centerdine of the River, along with isolated low-lying areas could
be inundated up 10 the Arascadero area. At Atascadero, the flood area would widen to -
approximately 1,000 feet on both sides of the nver centerline, and would continue past
Templeton and Paso Robles to Wellsona. At Wellsona, the inundation area would widen |
to approximately 2,000 feet on each side of the river cemerlirie up t6 San Migiel; whered " ¢
“ the inundation area would narrow somewhat unul-the -water enters Monterey County. |
Most of the water that could be released from the Santa Margarita Reservoir would be
conlined to the Salinas River channel. Therefore, the potential for damage to structures is
minimal, although isolated residences would likely be affected. Numerous major roadways
could-also be inundated, including State Routes 41, 46, and 58 (San Luis Obispo County
OES, 1992). At the time this report was produce, the City of San Luis Obispo was
proposing to expand the capacity of the reservorr by installing a gate in the spillway of
the existing dam. In the event that the Jake capacny 15 expandedd the hn‘uts of Lhe dam
fatlure inundation area would need to be revised. === =~

Atascadero Lake Dam. According to the Atascadero Police Department (1993); “In
the event of complete dam failure, with the lake at full capacity, water is expected to flow
in a northerly direction, in an irregular fan-shaped area, covering the Morro {lats/ Tecorida
area, into the Atascadero Creeke The depth of water at any point is not expected to
exceed two feet. The water would then run east, dissipating into the Salinas River. The
total population affected by this dam fatlure should not exceed 100.”

Grover Beach :

Dam Inundaiion Hazard Pofeniial - . )
Lopez Dam. In the event of a complete dam failure when Lopez reservoir was at full
capacity, water would flow i a westerly direction, following Arroyo Grande Creck,
approximately 3,000 {ect in each direction of the centerine of the channel. Water flows
would pass through Arroyo Grande, Grover Beach, and portions of QOceano, before
entering the Pacific Ocedn. Subqtanu'd impacts to life and property in these comlmmmes.
would likely result.

Failure of the Lopez dam would have the potential to affect a large number of people
and public facilities. These could mclude but are not limited to: Grover Heights Scliool,
Ciry Hall, and the Union Pacific Railroad (San Luis Obispo County OFES, 1992).
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Morro Boy

Dam Inundation Hazard Porential

The City of Morro Bay has not been identified as being in a location that would be
affcc,ted by the failure of a large dam.

Paso Robles

Dam Inundaiion Hazard Poreniial

Salinas/Santa Margarita Rescrvoir Dam. A sudden failure of the Salinas Dam would
result in the release of water in a northem direction into the Salinas River. Areas between
300 and 500 feet of the centerline of the River, along with isolated low-lying areas could
be inundated up to the Atascadero area. At Atascadero, the flood area would widen to
approxzimately 1,000 feet on both sides of the river centerline, and would continue past
Terpleton and Paso Robles to Wellsona. At Wellsona, the inundation area would widen.
to approximately 2,000 feet on each side of the river centerline up to San Miguel, where
the mundation area would narrow somewhat until the water enters Monterey County, -
Most of the water that could be released from the Santa Margarita Reservoir would be
confined to the Salinas River channel. Therefore, the potential for damage to structures is
minmal, although isolated residences would hkcly be affected. Numerous major roadways
could also be inundated, including State Routes 41, east bound 46, and 58 (San Luis
Obispo County OES, 1992). :

San Luis Oblspo

Dam Inundeation Hazard Porential .
The City of San Luis Obispo has not been identified as bemg ina locaucm th'u: would. bc
affected by the f{ailure of a large dam. : o e :

C'oa:’;fdl ‘Erosion

Hazard Descrlptlon
"The coastline is in a constant state of change, adjusung, to the forces of waves, currents,
tides, ﬁnd_sedlmcnt deposition. These forces create a flow of sand along Lhe coastline
known as littoral drift. Littoral drift genemlly flows southward along the California coast. -
The amount of sand present at a beach remains in equilibrium only when the amount of
sand deposited is equal 10 the amount of sand washed away. Since the forces controlhng
the deposition and removal of sand rarely balance each other exactly, the coastline 15 - -
almost always in a dynamic state of either recession or 1dv1nce1nent :

Sandy beaches are {ormed 1arge]y by the Wcathcnng of inland socks and Lhe transport. -
of sediment to the sea by rivers and streams. The amount of sand on the beach also
varies with the seasonal changes in wave action. For example during winter months
when wave actvity s increased, waves striking the beach strip away accumulated sand
and leave the beach with a rocky appearance. Conversely, in summer months which have
low to moderate wave activity, sand tends to accumulate, resulting in a wider sandy
beach, Long-term advancement or erosion of beaches is affected by long-term weather
patterns as well as changes in sediment transport caused by human intervention. Man-
made shore protection devices (SPD) can also affect shoreline changes, -

Influences on Coasial Erosion lmpuci's

Humans have the ability to alter the conﬁgumuon of the shoreline by influencing long
and short-term erosion rates. One of the major causes of beach erosion is the construction
of dams and other structures along creeks and rivers that trap sediment and prevent it
from reaching the ocean. This deprives the shoreline of the matenial that would replenish
beach sand supplies. Coastal structures such as groins, jetties, seawalls, and breakwaters
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can also alter litoral drift. Beach groins and breakwaters, for example, can trap littoral
sand and build beaches over a limited area but by doing so, they reduce the amount of
sand that flows to down-current beaches. This can result in a rapid loss of beach sand in
downcurrent beaches. Seawalls are often used to protect seacliffs from erosional effects
of wave action. However, these structures can reflect wave energy to stip protecuve
beach sand at an accelerated rate. This may ultimately result in increased seachiff erosion
rates, particularly at sections of coastline adjacent to the seawall.

Effects of Coastal Erosion

Erosion of beach sand removes the natural barrier which protects landforms and strucnares
{romthe potentially destructive wave action. The end result can be the direct destruction
of roads, homes, and other structures by waves whose force is no longer dissipated by
wide beaches. As beaches are eroded away, the amount of recreational beach available to
the public is grealy reduced. Also, changes in beach geometry can alter the wave
characteristics of a particular site. For example, as sand is cartied out to sea during winier
months, an offshore sand bar is likely to develop and cause waves to break further
offshore. I the supply of sand is interrupted by human intervention and an offshore
sand bar is unable to develop, waves may strike much closer to the shoreline and accelerate
coastal etosion. Marine life is also affecled by shoreline Changes although specific irpacts
are difficult 1o predict.

Historical Rates of Coastal Erosion in San Luis Obispo County

The process of coastal erosion is highly complex and depends on a number of factors
such as geologic formation, groundwater seepage, and eXpostire’to wave energy The
coastline along the County of San Luis Obispo is variable in terms of geologic composition
and exposure to wave energy. Séctions of the coast rnge from rocky coasthine to sandy
beaches backed by cliffs, 1o sandy beaches backed by sand dunes. Due to these variances
along the shoreline, erosion characteristics also varysignificanty. '

It is important to note that coastal erosion occurs episodically, mainly during periods of
mtense wave action that coincides with high tides, Although erosion occurs episodically, it
is typical to report rates of coastal erosion as a yearly average. This is the method employed
to quantify the rate of seacliff erosion. Typically, annual rates of coastal erosion range
from about three inches a year to more than one foot‘a year. However, it does not
nccessanlymmn that erosion will behave this Wayeach year. Due to difficulties in obtammg
accurate erosion data, reported rites of erosion presented in the following sections nwst
only be considered as approximations in characterizing, coastal erosion rates and

vulmrablllty

Cambria

Coastul Erosion Hazard Pofential _

Cambria is primanily charactenized by narrow beaches backed by low cliffs approximately
20 feet-high. This section of coastline is c;ubject to moderate to heavywave action mostly
from northerly swells. The coast in the area is comprised of a rock unit called the Cambrian
slab which is a local, colloquial name for the Cretaceous-age sandstones that form the
resistant rock headlands in the area. Since sandstone Is fairly resistant to erosion, chff
retreat rates i Cambia are relatively low when considernng the wave eneigy imposed on
this area, However, according to Griggs and Savoy (1985), present developments along
Windsor Avenue are considered 10 be in danger from wave action and are currenty
experlencing rates that average seachff retreat of two to three inches per year.
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Cayucos

Coastal Frosion Poreniial Hazord

Shorelines in Cayucos are similar to those found in Cambria; however, there are several
important differences that effect the erosion potential. Cayucos is also backed by low
cliffs {about 20 feet-high) but has wider beaches than those found in Cambria. In the
winter months, however, the sandy beaches virtually disappear and waves strike directly
against the bluffs The Cayucos shoreline faces south; therefore, 1ts beaches are partially
protected from northetly swells. However, wave action in this area is significant. The
seacliffs are comprised of Franciscan melanges, characterized by blocks ‘of rocks often
surrounded by small zones:of sheared or crushed rock that tend o erode easily Some
ZONEs CONtAin MOre eroslon resistant rock blocks that have been exposed as the weaker
blocks have eroded away. .

For example, the bluffs along Pacific Avenue and Studio Drive in Cayucos contain extensive
blocks of sheared serpentine that act like seawalls and slow erosion. However, during the-.
intense storm waves of 1983, even these seemingly resistant blocks were breached at
some spots. As a result, the bluff receded as much as 20 feet. Rates of erosion are highly
variable along this coastline, and range from 6 to 10 inches per year according to Griggs
and Savoy (1985). In response to the storm waves of 1983, emergency np-rap and
numerous seawalls were constructed. Even with thlb protection, rapid erosion. rates can
be expected to continue in the furure.

Downtown Cayucos is another area of concern. Built upon the unconsolidated sediment -
deposited from the Cayucos creel, this area is susceptible to ‘shoreline erosion. Upcdast

from the downtown area along Lucerne Avenue and extending north to'the undeveloped

bluffs, the shoreline is comprised of Franciscan melange containing erodable rocks with
high silt contents. Also, unconsolidated clays form approximately the upper 10 feet of
these bluffs and contribute to rates of <liff retreat through a landslide-type mechanism.
During rainy months when the ground becomes wet, the low permeability of the clays
tends to perch orelevate the ground water table. Consequently, these saturated soils cause
intireased soil loss due to slope instability and slumping of the sea cliff face.

Morro Bay .
Coastal Frosion Pah?nﬁal Hazard

From Atascadero State Beach and commmng south through much of Montam de Oro
State Park, the M()rro Bay coast is fronted by large sand dunes that provide protection
for developments located on terrace materials behind the sand
dunes. Due 1o the construction of the Morro Bay Harbor
Breakwater and the presence of Momo Rock, the littoral dnft
north of Morro Bay has been interrupted and the coast has
accreted, or extended, seaward. In about 50 years, the beach has
widened about 250 {eet near San Jacinto Avenue and almost 500
feet in front of Morro Bay High School according to Griggs-and
Savoy (1985). This tombolo, or sandbar, provides protection for
developments in this region. South of Morro Rock, the bay is
protected by the sandspit which provides a barrier to wave attack
- that would otherwise impact the developed areas along the
Embarcadero.
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Los Osos

Coasral Frosion Potential Hazxard

From the Morro Rock exrending into Montapa de Oro Stare Park, large sand dunes
protect the community of Los Osos from potental wave hazards. Coastal development
in the area from Monrtana de Oro State Park through Port San Luis is unlikely due to the
current kand uses. Erosion rates for shorelines of geology similar to this arca range from
approximarcly 4 to 6 inches per year according to Griggs and Savoy (1985),

Port San Luis

Coastal Erosion Pofenticl Hazard

Port San Luis and the coastline surrounding San Luis
Bay is well prorected from the predominant
notthwestetly swells by the 2,300 foot long Port San
Luis breakwater. However, litdle protection is offered
from southerly swells. The Port San Luds area is backed
by 100 foot-high cliffs which descend eastward into
‘approximately 30 foor-high cliffs, Proceeding
eastward from Port San Luis toward Avila Beach,
protective rip-rap has been placed adjacent 1o Avila
Beach Drive in 1o prorect the roadway from storm
waves. Just cast of the mouth of the San Luis Obispo

Creek, and extending eastward to Fossil Poiot, the

community of Avila Beach is fronted by a 300 foor-wide beach which pmwdm httle
protection from storm waves, According ro Griggs and Savi oy (1985), winter storm
“waves of 1983 damaged the concrete seawall Which runs parallel to Front Swreet,
Housing developments in this area experienced fandslide activity as well as cracking of
foundations and roads. The recreational pier ar Avila Beach was also severely damaged.
Historic storms have shown that both Port San Luis and Avila Beach are susceptible to
coastal damage resuliing from storm waves, especially those generated from southerly
swells. Griggs and Savoy (1985) classify this region with a “moderate risk™ with respect
to possible coasral damage incurred by storm waves.

Pirates Cove - ' o
Coastal Erosion Pofential Hazard e : :
I'rom Possil Point proceeding eastward to Shell Beach, thc, coastline is chamctcnzui By
offshore rocks and sea stacks backed by high (30-100 fect) eroding cliffs, A(,u)rdmg
to the Department of Navigation and Ocean Development (1977), oil storage tanks
formerly located just cast of Fosstl Point were “endangered by cliff erosion.” Griges
and Savoy (1985) suggest rates of seacliff retreat ranging from 4 to 7 inches per yeat
for the Shell Beach coastline. Furthermore, they indicate that “catastrophic rockfall is
an ifmportant agent of erosion” in this area. Although many homes locared very near
the coastline of Shell Beach are protected by seawalls, bulkheads, sandbags, and rip-
rap, Giiggs and Savoy (1985) characterize this sirerch of coastline asa “high tisk™ with -
respect to possible coastal damage incurred by storm waves.

Grover Beach

Coastal Erosion Porential Hozard _

Grover Beach is fronted by sandy beaches backed by low active dunes covered with
dense vegeration, a golf course, and a mobile home park. The sandy beaches provide
structures with moderate protection from stormn waves. However, during the winter
storms of 1983, timber beach access ramps were damaged. According to Griggs and
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Savoy (1985) the Grover Beach shoreline is classified as a
“moderate risk™ with respect to possible coastal damage incurred
by storm waves.

Oceano

Coastal Erosion Potential Hozard _

Oceano is gefierally fronted by wide sandy beaches backed by
low active dunes. These dunes provide protection for structures
located near them, however they are subject to erosion during
storm sugges at extreme high tides, According to Griggs and Savoy
(1985) continuous vehicle rraffic on the beach and dunes is
hmdcnn& dune protection with respect to erosion. Although these sand dunes offer
dwellings protection from stotm waves, the winter storms of 1983 damaged stractuzes
and destroyed timber ramps which pmvldgd vehicular beach access. Therefore,

according to Griggs and Savoy (1985), this region is.characterized with a - modcmte._ e

risk” and a “high risk” region adjacent to the Arroyo (mmdc Creek mouth with respect
to-coastal erosion,

South 'Couhty
Coastal Erosion Porential Hazard

From Qceano southward to the San Luis Obispo/Santa Bathara County hm the coastline’
is described Iy the Depariment of Navigation and Ocean Development (1977) as “sandy

beaches backed by active dunes with spacse vegerative cover, high intermediate old dunes

with vegetative cover, marshes, and lakes” “Although the dune face is wate ‘cut and -

experiences frequent slides, Griggs and ‘*}'WOV (198‘5) (.,lrl‘\‘ﬂ.fy this 1cg10n wnh @ modnmtc o

usk” with Jcspcct o codsml erosion.
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Fire Hazards

The public’is exposed to fire-related hazards from two potential sources: wildland fires
and fires thar occur in urban settings. This section will describe general conditions under
which both types of fires may occur, factors that may contribute to increased fire hazards,

and conditions within the County of San Luis Obmpo and its cities that bave the potential
to increase f1re~1elatcd impacis.

Wildfires

The term “wildfire” refers to fires that usually result
{rom the ignition of dry grass, brush or tmber.
Wildfires commonly occur in areas that are
characterized by steep, heavily vegetated hillsides,
~which makes suppression of the fire difficult.
Wildfires play an important role in the ecology of
many natural habitats; however, as urban
development moves into areas susceptible to
wildfire hazards, nisks to human safety and property

increase.

To describe an area where urban development has
been located in proxmnty to open space, Or
“wildland” areas, the term “urban/wildland
wnterface” is commonly used. The most common type of urban/ wﬂdland mterface
results when urban development oceurs on the fringe of existing urban areas, adjacent to
wildland vegetation. Other mterface conditions can be created when urban development
is intermixed with waldland vegetation, or when pockets of wildland vegetation occur
inside developed areas. The comnunities of Cambria and Nipomo are examples of
intermixed urban/wildland interface areas, Fires that occur in urban/wildland interface
areas affect both natural resources and developed areas, and have been described as: “a
fire moving from a wildland environment, consuming vegetation for fuel, to an
environment where structures and buildings are fueling the fire” (California Resources

Agency, 1996).

Hazard Description.

Inflvences on Wildfire Impacis

"The fire hazard seventy assigned to state responsibility areas for fire protection
area dependent upon the historic chmate, fuel conditions (vegetation), and
topography. Based on these parameters, the fire hazard severity is determined
to be either very high, high, or moderate. Currently population density or
the number of structures in a given region have no influence in the
determination of the fire hazard severity for a particular region. Human
actions influence the potential for wildfires. These four factors (historic climate,
fuel conditions, topography, and human actions) are briefly described below:

Historic Climate

The climate in San Luis Obispo County is generally referred to as
“Mediterranean” with warm dry summers and relatively cool, moderately
wet winters. Raigfall throughout the County occurs primarnily between
November and April, and ranges between 20-25 inches per year in the coastal
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areas, to less than 10 inches per year m inland areas. Chimauie condions throughout the
County range from the cool, damp coastal areas, to hot and dry inland areas.. Because
summers are generally warm and dry, the risk of wildfires is highest in Jate summer and
early fall. Fog and cool weather that are commeon in the coastal regions help to maintain
moisture Jevels in vegetation along the coast, which helps to mininmize fire nsk. The hot
and dry conditions of the Santa Lucia Mountains and the inland plains and valleys of the
County, however, can quickly desiceate vegetation resulting in an increased fire risk.

Other weather-related elements can have complex and imponant effects on wildfire intensity
and behavior. Wind is of prime importance because as wind velocity increases, the rate of
fire spread also increases., Gusty and erratic wind conditions can cause a fire 1o spread
irregularly, making it difficult to predict its path and effectively deploy fire suppression
forces. Relative humidity is also an important fire-related weather factor . As humdity levels
drop, the dryair causes vegetation moisture levels to decrease, thereby increasing the likelihood
that plant matenial will ignite and burn. -

Fuel Condifions :

A large portion of the County is covered by natural vegetation. This vegcmuon can be
grouped into approximately 14 regimes, each of which contributes varying degrees to fire
hazard severity. Table 3-1 depicts general vegetation communities that are found throughout
the County, and their’ hkely relative fire hazard severity rated by fuel conditions only. The
likely fire hazard severity depicted in Table 3-1 can be influenced by many factors, including

the age of vegetation, accumulation of dead plant matenal, ve;aetanon Iuanagement programs
that may have been.implemented; period of time since:a stand of vegetation was Jast:
‘bumed, historic climate, and topography of the region. Chaparral plant communities present -

the most significant fire hazard severity; as this type of vegetation bumns with intense heat
and the amount of fuel available to burn can be very high if the area is not properly
managed or has not been recently bumed. Controlled buming 15 one method that can
greatly reduce the fire hazard seventy fora given area. In developed areas, some ornamental
plantings can provide hazardous fuel loading. A significant increase int dead material as the
result of insect or disease infestations can lead to a much higher fire hazard The pitch

canker infestation in Carnbna is an example of this problem.

Tapogmnhr :

Steep terran plays a key role in the rate at wlm:h Wﬂdﬁres 5 prcad as flI'L& WLH nonnally burn-
much faster uphill. Generally, when the gradient-of a slope doubles, the rate of spread of
a fire will also double. Steep topography also channels air flow, thereby creating erratic
wind patterns. Fire suppression in steep areas is also complicated by limited accessibility,
and the effectiveness of fireflighters and equipment are hampered bylack of access roads.

Table 3-1: Likely Fire Hazard Severity Rated by Fuel Conditions Only

Chaparral _North Coastal Scrub Riparian Woodland

Feoothill W oodland Horth Coastal Grassland
Juniper Dak Woodland Evergreen Forest

Interior Herbaeeous
Dezert Sorub
Beach-dune

Coaztal Sand plains

Saline Plains

Coastal Salt Warsh
Frezhwater Margh

Souroe: San Luk Obizpo Tounty, 197G,
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Human Aciions

Most wildfires are ignited by hunan action, and may result from direct acts of arson,
carelessness, or accidents. Many fires onginate adjacent to roads and highways, oftenas a
result of the careless disposal of cigarettes or other burning objects {rom passing
automobiles. Recreation areas that are Jocated in high fire hazard areas, such as within the :
Los Padres National Forest, also result in increased human activity that can mcrease the
potential for wildfires to occur.

- Effects of Wildlfires

Wildfires have several types of impacts on the nauual environment. Some ecosystens
are dependent upon recurrent fire to survive, and have adapted to reestablish themselves
after a fire. These types of adaptations are common in the chaparral plant community,
which typically has a very high wildfire nsk. After a wildfire stops buming, the burned
land is laid bare of its protective vegetation cover and is susceptible to excessive run-off
and erosion from winter storms. The intense heat from the fire can also cause a chemical
reaction in the soil that makes it less porous, and the fiwre can destroy the root systems of
shrubs and grasses that aid in stabilizing slope material: When the winter rains come, the
possibility of severe landslides and debris/mud flows 1s greatly increased.

In addition to damage to natural environments, wild{ires result in a high risk for personal

injury; loss of life to inhabitants of the fire area and firefighters, and losses of structures

and personal property: Public utlities are often strained by the impacts of wildfire, ncluding

depletion of water reserves, downed power lines, disrupted telephone service and blocked

roads. Furthermore, flood control {acilities may be inadequate to handle an increase in
storm runoff, sediment, and debrs that is likely to be generated from barren, burned-

over hillsides. 'The impacts of wildfires on developed areas is being used by CDF to

reevaluate fire hazard on certain sites. Cambna, with its extensive develc)pment n a

declining native forest, Wﬂl hkely increase from moderate to high fire hazard in the

reevaluauon proccss

IIE a3 s,

CPE  OFS,

SFS
Miiles
oty R 3
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Table 3-2: Major Wildfires in San Luis Obispo County Since 1931

County and Cities of San Luis Obispe
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1931 FPortola Road (dtagscadera ,_J,E]DU

1433 Rinconads arsa 15,000

1937 Hearst Ranch 10,000
1939 Cerro Alto 15,000 ;.
American Caryon 20,000 -

1947 Cuyvama Highway 10,000

1450 Pine Ridge Huasha 17,000

Pilitas 33,000
Hillman Ranch 10,000 -

1953 Huckhorn Ranch 13,500

1980 Wefferling £0,000
1870 Buckeye ~-44000

- . SBhell Creek 20,000

Alalfa Ranch 20,008

1988 _Las Pilitas 75000
1589 Santa Margarita 10,000 -
_ Chigpa Road i

14994 ~ Highway 41 45 600

1396 Highway &8 107,000

14997 : Highway 166 (Logan Fired 0,000

Source: San lwis Ohispo Count*,f. 19?8 City c:f San Luas Oblcpr:: 15398 R R

Hrsfbric Mldf" ires In Scm lws Obispo Counly

Significant wildfires have occurred throughout San Luis Obispo County. Most recently,
the Logan fire that occurred in 1997 burmed 50,000 acres and cost $6 million to put out.
No structures were lost in the Logan fire. Also, the Fighway 41 and Highway 58 fires
that oceurred in 1994 and 1996 caused widespread and substanual damage. The Highway
41 fire resulted in the destruction of 42 homes, 61 other structures, and 91 vehicles. A
total of 48,531 acres were bumed and an estimated $7,000,000 in property loss damages
occurred. The Highway 58- flre burned 106,668 acres and rewlted in the loss of homes
and 14 structures. S .- :

A summary of major wi Idfires that have occurred in San Luis Ob;spo Countyis provided
on Table 3-2, This table, however, does not list the numerous snaller fires that have
occurred throughout the County: Several areas of the County that have been subject 1o a
high number of smaller {ires include the Sama Margarita area, which has expenenced
numeious fires 50-500 acres in size, and areas west of Nipomo that have experienced
numerous fires 50-300 acres in size. Still another location with a high occurrence of
wildfires is near the Nacimiento Rescr\'roir, located in the northwest portion of the County.

Fire Preveniion and Response

An extensive amount of literature exists pertaining to su:pq that can be taken o reduce
the potenuial for wildfires. Additionally, a number of legislative and advisory standards
have been developed, Although these measures cannot eliminate the risk of wildfire-
related damages, they can help to substantially reduce the associated risk. Wildfire hazard
reduction measures generally include implementation of the following precautions.

Use fire resistant building materials and construction methods. Many standards
have been adopted to reduce the use of combustible building materials in high fire
hazard areas. Standards for fire resistive building materials and construction methods are

Technical Background Report



provided by the Uniform Building Code and the California Building
Code, the Uniform Fire Code, and specilic sections of the California -
Health and Safery Code. Additionally; AB 3819, which was adopted
after the disastrous Oakland/Berkeley Hills fire of 1991, and the
major wildfires that occwred m southern California in 1993, requires
the California State Fire Matshall to establish building standards for
areas that have been designated with a high wildfire severity rating
by the California Departimint of Forestry and Fire Protection.

Provide defensible space around structares. This broad measure
includes a number of specific actions that can be taken to minimize
wildfire risks. Providing a defensible space area around a structure.
serves a dual function of limiting fuel for the fire to approach the structure, as well as
providing a position from which fire fighters can combat the blaze. Wildfire risk reduction
and management practices cain include the removal or thinning of highly combustible
vegetation, the use and mantenarice of fire resistant plantings, providing cledrings around
structures and other combustible materials, and the implementation of a vanety of other

fuel reduction and fire prevention/ suppression measures. Specific measures that should be

implemented depend upon the type of structures to be protected and their proposed use,
expected fire charactenistics, and infrastructure that would be available in the event of a
fire. '

Provide adequate water supply. Water that is used for fire suppression purposes, and

the pressure under which 1t 15 delivered, is referred 10 as “fireflow.” The fireflow that
would be required for a specific development is-dependent upon a variety of factors,:
including the type of construction, the use or occupancy of the structure, and the location -

of surrounding structures. For residential development, adequate fireflows may range
from 1,000 to 2,000 gallons per minute at 30 psi, fora period of up to three hours.
Several standards can be used to calcul"{te the actual fireflow requirements for a specific
project. :

Provide adequate access. Adequate access to structures includes providing roadways
that are passable by large {ire-fighting equipment. This requires roadways to have adequate
widths, as well as gradients, bridges, and turn-around areas that accommodate fire trucks.

Responsibilities for the prevention and suppression of wildfires in San Luis Obispo County
belong to the US. Forest Service (USFS) m areas contained within the Los Padres National
Forest, 1o the Califomia Department of Forestry and Fire Protection {CDF} in wildland
aveas outside of the Forest boundaries, and the Bureau of Land Management (BIM), for
areas under their jurisdiction and to individual cities within their incorporated areas..

The CDF is responsible for providing fire suppression services on approximately 1.4
million acres of San Luis Obispo County. As the major [ire fighing force in the County, the
CDF fully or cooperatively maintains 18 fire stations that are located throughout the County
Fire stations that are managed by the CDF are located in the following areas: Nosth of the
Cuy of San Tuis Obispo and the San Lus Obispo Awrport, Gayucos, Cambria, Nipomo
and Nipomo Mesa, Morro Toro (Highway 41 between Atascadero and Morro Bay), Oak
Shores (Lake Nacimiento), Heritage Ranch (Lake Nacimiento), Avila Valley; Santa Margarita,
Paso Robles, Simmler, Mendian (Fighway 46 east of Paso Robles), Creston, Shandon, La
Panza, and Las Tablas (Lake Nacimiento). The CIDF maintains an extensive collection of
fire fighting equipment in San Luis Obispo County; including engines, airéraft, bulldozers,
water tenders, and heavy rescue vehicles,
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The USFS rmaintains fire stations in the areas of Pozo, and Pine Canyon (Highway 166),
along with a helicopter base near Lopez Lake. The USFS {ire stations are also equipped
with spccxahzed wildfire fighting equipment and personnel, The BLM maintains a fire
station in the Carrizo Plain axea of the County.

The CDF USFS and BLM Imve entered into a rmutual aid agreement for the purpose of
wildfire protecuon in San Luis Obxspo Goumy Mutual aid agxeemems are reciprocal
'ammgemems in which fire protection 4 agencies share personnel and ¢ cqmpment during
‘emergency situations. Cities and fire protection districts are also participants in various

mutual aid and auto aid agreements, including the State Master Mutual Aid agreement,

Hazard Analysts - _
Suan Luis Obispo County
Local Wildfire Hoxards.

conditions ranging from verylow levels of risk along the coastal portions
of the County, to extreme hazards in the inland and chapamal covered
hillsides of the Santa Lucta Mountains. ‘The CDF has undertaken a
program 1o map areas of potemlal wildfire risk, and to describe the
potential for wildfires to occur in a given area, several nsk classifications

conditions, historic climate, and topogmphy Population density or the
- number of structures i a pam(,ular r(,glou are not currently used-to
determine the fire hazard seventy for'a particular region. ‘Areas’ throughout the Gounty
have been designated as havinga “Very High Seventy Fazard,” “High Hazard,” o
“Moderate Hazard.” In San ILuis Obispo County most of the area that has been designated
as having a “Very High Severity Hazard” is located in the Santa Lucia Mountains, which

extend from Monterey County to the north, to Santa Barbara County to the south. These
areas exhibit the combination of vegetative fuel, topography, and hurman proximity that -

contribute to an extreme fire hazard potential. The fact that an area 1s in a Moderate
Hazard designation does not mean it cannot experience a damaging fire. It only means
that the probability is reduced, generally because the number of days a year that the area

has “lire weather” is less. “Wildfire risk des1gnat1ons for San Luls C)blspo Ooumy as

1denu.f1ed by the CDF are depicted on Map 7.

The CDF is planning t6 teevaluate the fire hazard severity mapping for the County to
give greater weight to population density and concentrations of structures in proximity
to higher risk-areas. This re¢valuation process is expected to begin in the year 2000 and
will likely result in more areas being included in the high and verylugh fire ha?ard zones,
cspec:aﬂy wrban/wildland interface areas like Cambria and Nipomo.

Unincorporated cotnnminities within the County that are subject 1o incredsed wildfire
nisks are genem]}y those communities like Cambria and Nipommo where development has
resulted in the creation of an urban/wildland interface zone. Table 3-3 identifies
comurrunities that are located in‘or near Wﬁdl’md areas "md that have an mcreﬂsc,d risk of
W]ldflre rf,lattd hazards. o : S :

\When residential deveiopmem occurs within or adjacent to an area that has a high wildfire

hazard severity; the ability of fire fighting forces to combat a fire may also be impaired.
When residences are located in the vicinity of wildfire, typical fire fightng techniques,
such as the use of backlires, may not be feasible. Additionally, fire {ighting equipment
and personnel may be used for structure protection, instead of being used 1o fight the
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Table 3-3: Urban/Wildland Interface Areas of San Luis Obispo County

Cambria This area contains extensice stands of caks, laurel madione and Monterey Pine. The location of

E wesidences intermiced within this vegeiation intreases the polential wildfire hazard, [Pitch canker and
other pest complexes have signficantly increased the dead vegelation in the pine forest and the
resultant fire Hazard.]

Los D=os Residential development that has occurred in the foothill areas atound Los Osos and Montana De Oro

State Park are lnlermuxed with native vegetation,

aread

Avila Valley and lish Hills

Developmert in the areas around Indian Knob, Squire Canyon, Bee Canyon ani Frafumo Canyen are
inteimibed with extens ive staihds of native vegetstion.

Aroyo Grande and Pismo
Beach areas

Déavelopment to the noth and east of the City of Arroyo Grande & .infermbced with dense vegatation and
many aveas have imited aceess. The Pemo Height Area has 1esidences built sbove vegelated sleep
slopes,

MNipormo Megaand Upper
Los Bernos Area

Residential development in the Nipemo Mesa, Loz Beres, and Upper Los Benos aleas are subject 1o
wildfire risks from extercive stands of eucalyptes trees. As development ooours, however, the removal

of eucalyptus trees reduces polertial fire risks. The Upper Loz Berros. Atea has limited access, &
B olaled and has dense vegetalion and an incieasing number of residences.

This area ix located in the southern portion of the County, notth of l-ilghway 165, Developmert in this
area B Takly & olated and temoved from fire suppressions ervices.

Development inthis ‘ai a is relatively Eolated and removeéd from fire sUppression sefvices.

[evelopment around the fdce & intermiced with native vegetation and often has access difficull for fire
suppiession vehioles.

. Suey Canyon

Huasna

Lapez Lake

Developmeit ateas near Santa Margarita, Poxo, La Panza, and Huehueto, are’inteimixed wilh native
vegetation, and often have steep slopes and difficull access conditions

Develepment around the Cily of Atascadero & intermiced with large siands of naﬁxre vegelation,
Develapment st and east of Paso Robla includes residences that ‘are lntetmlxed waith native
vegetation.

Developmerts inthe Heritage Ranch, Osk Shores, Bee Rodk, York Mountain, Santa Rita, Adelaide, and
Running Peear Ranch include residences that are intermicedwilh native vegetation.

Anuclear power plant and its oritic 2t peiwer grid sit in 2 dens ely vegetated canyon with a longresponse
fo: wildland fire supprascion,

~ Banluis Obispo Area The City of San Luis Qbkpo and the surroundmg area intedaces with the wnldlands on allsides.
Sourca: CDF PreFire ManagementFFah 1909, : ' o
Note: Mot in prierity otder.

Santa Margarta area

Atasoadero aiea

Pase Robles ares
© . Crestoh

L.ake Nacimiento area

[iahlo Camron

fire. This results in Lhe need for additional cqulpm(,m 1o effccuvely minimize structural
losses and to Com;rol the fire.

Some unincorporated communities Jocated within the County are not confronted with a
high wildfire risk. These communities include much of the South Bay area, Cayucos, and
Oceano. This low wildfire risk results prixnaxily {fromthe type of vegetation that i1s dominant
throughOut these areas, The low- growmg native grasses and shrubs found in these
communities presents a minimal vegetative fuel source and a corresponding low wildfire
risk. Additionally, in the coastal communities, cool marine influenced temperatures and
relatively high humidity levels help to minimize potential wildfire risks.

Arroye Grande

Local Wildfire Hazxards

"The majority of Arroyo Grande is located in a generally flat valley that has been developed
with urban and agricultural uses. The northern and eastern portions of the Gry, however,
are hilly and contain parcels that are within or contiguous to grassland and forested areas.
Fire protection for the residences located within these urban/wildland interface zones
may be constrained by heavy {uel loads, steep slopes, limited access, and in some areas,
limited water supplies. Specific areas of the City that have been identified as having
potential fire suppression deficiencies are listed below, '

+  Ramcho Parkuiay/Carmino Mercado James Wy

®  Stagecoach Road
¢ Awemida de Dizmante - . o Wedew Steet/Metho dist Canp
s Eguestdan Way/]ames Wayto Noys Road o Miller Heights
«  FElCamino Real = South Traffe Wavy/HuebnerFoad
*  Wildwood Ranch 2 Sunnse Terxace Mobile Hone Park
¢+  Rodo/Emeald Bay +  LaCanada/Matthew Way
*  Canyon Wawf Bidee vew Wy »  EaySteet (off Prms Rd)

Source: Artoyo Grende Fire Dept, 1996
County ard Cities of San Luis Obispuy
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Atascadero

Local Wildfire Haxards

Wildfire and urban fire hazards are closely related in Atascadero as a result of extensive
resideritial development that has occurred in the hilly portions of the City where flammable
grassland, chaparral and oak woodland habitat is located. Much of the Gty can be
descnbed as being wildland/urban interface area. Several areas in Atascadero qualify as
Bates-rated areas, indicating a very high hazard potential for wildfire at. the urban edge.
Portions of the City that have been identified as having an elevated risk for potential
wildfire impacts are listed below. '

¢ 3F Meadows - = Atascadero Highlands ®  Summit Hills
~®  Oakwood Estates © = Aguncion Ranch e Chandler Ranch
Long Valley Ranches . . s Old Morre Road e . |as Encinas -l

Source: Draft Fite Department Mazter Plan, CHy of Atascadero, 1990,

| Factors that contribute to an elevated fire risk in these areas are described below

Microclimate. Localized afternoon winds from the northwest are common in the western
portion of the City. These winds are associated with inland valley heating and cooler air
currents flowing {rom the ocean. These gusty winds can cause a grass fire to spread and
| shift direction in an rapid and unpredictable manner.

Topography. Much of the residential development within the,.CiLyh:_ié occurred inareas
with moderate 10 steep topography. Areas that exceed 30 percent. slope are subject to
rapid flame spread, and often have poor access for fire supprcsmon equipment.

chctatmn Areas of the Ciry with dense stands of chaparml vegetation facc an elevated
risk of wildfire. In areas where chaparral vegetation has not been burned in more than 20
years, fuel loading (the amount of vegetation that is available to be burned) averages
{rom 7 to 10 tons per acre. Drainages with oak woodlands have fuel loading that can
exceed 15.tons per acre. Chaparral vegetation contains a variety of compounds, such as
wakes, turpentines, and resing. that cause this type of vegetation to bum intensely and at
extremely high temperatures. Air temperatures in chap1rral fires can exceed 1,500 degrees.-
'"The imtensity of the fire that results from chaparral vcgetmon makes 1t dlffiCLﬂt 10 extmgulsh

Grover Beach

Local Wildfire Hozards _
Grover Beach is not canfronted with a significant wildfire hazard because of its location
on the coast away from vegetated hillsides. High humiditylevels and cool ocean-mfluenced
temperatures also limit the potential for wildfires to occur. Open areas containing annual
grasses are present in areas throughout the City, but do not represent a major wildfire

risk

Morro Bay

Local Wildfire Hazards

Morro Bay is not confronted with a signicant wildfire nisk, pnmanly due to the type of
vegetation that is found throughout the City. Vegetation in the area is mostly limited to
low-growing grasses and scattered shrubs, charactenistic of disturbed North coastal
Grasslands habitat. Figh humidity levels and cool ocean-influenced temperatures also
limit the potential for wildfires to occur.
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Areas of the City near Morro Bay State Park contain some native vegetation that present
a moderate wildland/urban interface fire hazard. However, because these areas are not
contiguous to other high fire hazard areas, they do not present a significant wildfire risk.

Paso Robles

Local Wildfire Hazards

Paso Robles is located in the Salinas Rwer Valley, adjacent to Lhe foothills of the Santa
Lucia Mountams. Extensive oak woodlands, grasslands, and chaparral communtties occur
int the vicinity of Paso Robles, and present a high wildfire risk. The risk of wildfire within
the Gty of Paso Robles, however, is moderate because most development has occurred
in the {latter portions of the City, away from the flammable foothill vepetation. Developed
areas that are adjacent to significant stands of native vegetation and that may be subject
1o wildfire hazards are located in incorporated areas west of the City. A {ire that begins
in this area could migrate towards the City posing potential wildfire risks, particularly for
areas of the City located between 14™ and 38" Sureets (Hemp,-1997).

Future residental development within the City is tnost likely to occur in the eastern
portion of the City. While not as mountainous as the areas fuither to the east, this ponion
of the City 1s also adjacent to areas containing significant amourits of native vegetation.
Therefore, there is the potential for a wildfire to affect this part of the Guy.

City of San Luis Obispo

Local Wildfire Hazards

The City of San Luis Obispo is confronted with one of the more hazardous urban/
wildfire risks in the County because of its location near the {oothills of the Santa Lucia
Mountains and the Insh Hills. For planning purposes, the entire perimeter of the City
should be considered as dn urban/wildland imetface area. Specific areas with an increased
wildfire hazard include the foothills northeast and southwest of the City and on Cerro
San Luis Obispo, Bishop Peak, Chumash Peak, and Islay Hill. Although the Las Pilitas
and Highway 41 fires that occurred in 1985 and 1994 did not result in property losses
within the City limits, structures in the City were threatened by these {ires (Dougherty;,
1997). The Fire Prevention Code that has been adopted by the City considers all areas
within the junsdictional limits of the City to be subject to regulations’ pertaining to
hazardous fire areas, such as requiring the installation of fire resistive roofing materials. - | -

Urbaﬁ Fire Hazdrds _

Hazard Pescription
Inflvences on Urban Fire Nazerds

The risk to life and propeny resulting from fires in urban settings is influenced by many
factors. Some of the factors that must be considered when assessing potential urban fire
hazards and the approprate level of fire protection that should be provided include the
following;

o Availability of adequate supplies of water o Or-site fire Suppress'ion' systemns

e« The size and heighl of the structure - e The use occupying the structure
e Flammable or hazardous iterns that may be e The type ofbmldmg consiruction and
stored within the structure materials _
® Hesponge ime by fire suppression o Adequate emergency ingress and egress _
persennel : :
Technical Background Report County and Cities of San Luis Obispo
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Different types of structures and land uses present their own fire prevention and
suppression charactenstics and potential problems. In the developed area throughout
San Luis Obispo Counuy, residential structural fives are the predominate urban fire nisk.
This nisk is increased when development is located i urban/wildland interface areas,
such as hillside and canyon areas. The additional fire risk associated with residential
dévelopment in urban fringe areas results from the proximity of structures to flammable
vegetation, the increased distance from fire protecuon services, limited access, and potential
for low fire flows for con1b1tmg fues : :

Eﬁem of the Hazard

The potential for loss of life and propeny from urban fire hazards 1s greatest in places
where large groups of people gather, such as offices, stores, hotels, and theaters. Uses
which may sulfer large monetary losses due to a major fire include businesses, factories,
and 3hoppmg areas. Types of development and condmons that present the most dlfflcult
fm: -protection problems in urban areas include: - :

" Muluple-story, wood frame, high-density apartment developments;
Developed areas where structures have litde or no setbacks;

Structures that contain combustible roofing and other building matf,nals
The storage, handling, and use of hazardous materials; and

Natural disasters.

L]

Fire Preveniion and Response ; : i
Fire prevention is-a primaty objective and the major activity of fire depanments in urban-.i
areas. After a fire starts, it s the objective of the fire department to minimize the damage
1o life and property. To minimize potential fire risks, a variety of legislative and advisory
programs have been developed. Some of these programs include:

Uniform Fire Code
This Code maybe ad opted bylocal junschcnons Wlth amendments and prowdes 5303000 BV
standards for many aspects of fire prevention and suppression activities. These standards
inchide provisions {or access, water supply, fire protection systems, and the use of fire
resistant building rmaterials,

California Health and Safety Code and the Uniform Building Code™ ™~~~
The Health and Safety Code provides regulation pertaining to the abatement of fire-
related hazards. It also requires that local jurisdictions enforce the Uniform Building
Code, which provides standards for fire resistive building and roofing matenals, and
other {ire-related construction methods. :

Title 19 of the California Code of Regulaiions
These regulations pertain to fire prevention and
engineering measures {or new construction.

Title 14 of the Public Resources Code
These regulations provided additional fire prevention
and suppression standards.

Assembly Bill 337 (Bates Bill)

1n response 1o the Oakland Hills fire of 1991, this bill
was passed in 1992, It requires brush clearance and
fire resistam roof matenal (Class A or B) to be used
on all new construction that is located in areas
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designated as being a “Very High Fire Severity Zone.” Awmscadero is the only city in the
County that has adopted this bitl. '

After a fire has started, the time necessary for five fighters to tespond to the scene is a
eritical factor in profecting public safety and minimizing propery damage. Optimum
response fimes (dmno\nnarclv five minutes or less) can typically be provided if a fire
station is less than 1.5 miles from the response location in an urbanized arca. When
making determinations about fire station Jocations, the type and density of development ©
thar exists in an urbaﬁizcd an—:a', along with future fand use plans, should be considered. -
Orther facrors that may also influence the location of fire stations includes roadway and
iaffic conditions, wpography, and possible access obstructions such as freeways and
railroad acks. '

The amount of warer rlmt is available to fight a fire, along with the pressure at which the
water is delivered and for how long it can be provided, is referred ro as “fireflow.”
Building construction, the proximity to other structures, the proposed use of the structure,
and the provision of on-site fire prowction systems, are all considered when determining
the minimum fre flow that is required ro provide adequare fire suppression protection.
Lnurban arcas, fireflow requirements may typically range berween 1000 and 5000 gallons
per minute for two to five h()uu Acrual fireflow rcqutruncms are calculared based on
site conditions.

Hazard Analysis

San Luis Obispo County

Existing Fire Profection Services

Urban fire prevention and suppression services for the
unincorporated areas of San Luis. Obispo County are
provided by a combination of agencies and deparunents,
including the California Department of TForestry and Fire
Protection (CIDI7, the County of San Luis Obispo, fire
protecion districts, community service districes, and
volunteer fire companies. The CDF is sesponsible for the

administration of the fire stations that serve the
unincorporated areas of: the County nor within fire
protection or other spectal districts, and provides
cquipment and training for the volunteer stations. Table
3-4 lists the existing fire stations that ate locared in the
unincorporated areas of the County, and what agency/
department is responsible for the station operation. The

locations of the listed fire stations are depicred on Map 8.

Ordinances and Regulaiions

Several local ordinances direct fire prevention acrivides within San LL!lb ()blspo (,ounr\’
These include Chaprer 19.20, Construction Standards of Title 19, of the County Code;
as well as Section 22/23.05.050 er. seq. of the Land Use Ordinance and Coastal Zone
Land Use Ordinance. These sectons of Titles 22 and 23 contain standacds permining to
the preparation and review of fite safery plans, fire safery standards, site access, and
driveway requirements, i addidon, the provisions of the Uniform ire Code have been
adopred by San Luis Obispo County.
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Table 3-4: Fire Stations inthe Unincorporated Areas of

San Luis Obispo County

11 Cayucos (open dufing fire seas on onhy) COFISLO County

a5 t.as Tablas{open duringfiré season only) ChFSLO County

91 LaPanza(open during fire seas on only) CDFISLO County

21 GanLlus Obispo Airpert €D F/ELO County
22 Nipomo Mesa (D F/SLO County

23 Heritage R anch CDF/SLO County

42 Simmler CDF/SLO County

36 heridian CRF/SLD County

13 Avila WValley COE/SLD County

10 MNorthCoast COF/SLO County

12 Gan Luis Dbis po CDF/ELU County

20 Hipeme CCDFISLO County "7
43 Creston CDF/SLO Counby

30 Paso Robles CDF/SLO Caunty

31 Shandon LCDF/ELD County

40 Pakhill (Santa Mamgarita) . CDF/BLO County

14 Morro Torp CDF/ELO County

34 Dalk Shoies (Lake Nacimiento) CDF/BLO County

A Avila Beach Communly Setvice District
B Cambiria Community Service District
C Oceano Communify Serwice Distriot & -
o] Templeton Community Satvice Dastnc’r R
E Santa Margarita Fire District

F San Miguel Fire Distilst

G Los Dsos Community Services District
H : Ca'w,rucos ) Fire Distriot

Sousce: CRF, 1997,

LOCG’ Fire Waxords

Los Osos

Existing Fire Pmtecﬁon Serwces _ : . ,
Fire suppression, fire prevention, and p‘mmcdu_ services within fhc commumty of Los’
Osos are provided by the Los Osos Community Services District. Fire Department.
The fire station is located at 2315 Bayview Heights Drive and is Cu1r13llv located within

the (_:()mmumr)-. The Department is presently staffed with cight full-time professional

Sfirefighters and officers, along with four Contract Firefighters and 20 Reserve Firefighters
that work pare-time. A full-time sectetaryis included in the staff of 32 personnel, Tire

response equipment that is operated by-the Department include:

(2) 1500 ppm pumpers;

(1) 1250 gpm pumper;

(1) 150 gpm brush patiol;

(1) Pararnedic rescue squad; md
(1) C ommand unit.

Local Fire Hazards

The area s characrerized by low ro medium density housing and limited conmmercial
activitics. Surrounding the developed community are hundreds of acres of agriculture
and chaparral covered lands, including Montana de Oro Swate Park, The chaparral covered
nds present a moderarte fire hazard during most of the vear due to the coastal influence;
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however, these lands present a high fire hazard area that is weather-induced during some
timmes of the year.

Ordinances and Re_gulahons

The 1994 Uniform Fire Code with amendmenis has been adopted as a local ordinance,
and the Department enforces the County of San Luis' Obispo Land Use Ordinance
along with Title 19 and some sections of Title 24 of the Californta Administrative Code.

Cayucos, Cambria, Nipomo, and Oceano :

Each of these communities are developed with primarily low-density residential uses
with supporting commercial uses. With the general absence of dense or hazardous land
uses, basic fire protection and response needs are met by providing a minimum level of
structwral fire protection. However, Cambsia and Nipomo’s fire needs are greater because
their intermixed wooded areas are urban/wildland interfaces representing a higher level
of risk than the other coastal communities. Fire protection services could be improved
in these communities by providing additional fire fighting equipment, increasing water
supplies, and continuing to add full-ime professional fire fighting personnel to augment
existing volunteer forces. As density increases and if fuel conditions become more
hazardous in areas like Nipomo and Cambria, these areas may require additional mitigation
measures and fire protcctiou However, the cost of providing additional fire prevention
and suppression services must be weighed against the need for addmoml prc)tecuon and
the bencfu, that may be denved.

Arroyo Grande LT .

- Existing Fire Profeciion Services : e

Fire suppression and prevention services within the Arroyo Grande are provided by the
City of Amoyo Grande Fire Department. The City's only fire station is located at 140
Traffic Way. The station was constructed in 1980 and is considered to be adequate to
serve the fire protection needs of the City. The Fire Depamnent 1s staffed with a
professional fire chief, plus a volunteer force. Fire response equipment that is operated
by the City includes:

(2) 1500 gpm pumper;

(1) 1250 gpm pumper;

(1) 1500 gpm, 75-foot elevated stream ladder truck;
(1) heavy rescue squad;

(1) 500 gpm combination brush/structure engine;
(1) 95 gpm brush truck;

(1) hazardous matertal unit; and

(1) mass casualty unit, '

Ordinances and Begulations
With the passage of Ordinance 472, the City of Arroyo Grande adopted the 1994
Edn}on of the Umform_Fue Code Wlth several am_f,nclme_nts.

Local Fire Hazards

Urban fire hazards in Arroyo Grande are generally associated with residential development
that has occurred within the rural portions of the City, or the urban/wildland interface
zone. Increased fire risk in these areas generally results from potential access problems
for fire fighting equipment, and reduced fire flows. In the more urban portions of the
City, no concentrated areas with deficient access or water supplies have been identified.
Access and fire flow requirements that are required for new construction are based on
the requirements of the Uniform Fire Code.
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Atascadero

Existing Fire Profection Semces

Fire suppression and prevention services within Atascadero are provided by the City of
Auascadero Fire Departument. The Department is presently staffed with 15 professional

firehghters. The City operates two fire stations: Station No. 1 is located at 6005 Lewis

Avenue, and Station No. 2 is located at 9801 West Front Street. Fire respotise equipment
that is operated by the City includes:

(2) 1250 gpm pumper;

(1) 1000 gpm pumper;

(1) State-owned 1,000 gpm pumper' and
' (2) mini-pumpers.

Ina report ttled Df},y?/kfzzrtez Pliar for Fire and Lije Safety Serwies (7990), it was recommended
that a new fire station be considered in the southwest section of the Cityin the vicinity of -
Santa Ana Road and Santa Lucia Road. Another new station was recommended for the
northwest portion of the City near San Ramon and Del Rio Roads. These stations were
recommended because of the excessive distance from the present stations to these areas
of the City. Properties have been purchased for these stations, however, it is uncertain
when funding will be available for their construction,

Ordinances and Regulations

City Ordinance No, 304 amended Title 6, Chapter 13 of the Atascadero Musnicipal
Code to provide a mechanism to allow the Fire Chief 1o order the removal-of weeds;

rubbish, and similar material that has the potential to become a fire or health-and safety -
hazard. If comphancc with the order is not provided in a reasonable penod of time, the
City may contract to have the hazard abated. A tax lien for the cost of removing the
hazard will then be placed on the property until it is paid. City Ordinance 248 adopted
the 1991 Edition of the Uniform Fire Code (UFC), with certain revisions, as part of
"Title § (Building Regulations). Sections 8-2.103 of Ordinance 248 Adoptcd AB 337 (Bates
bill) into the Municipal Code for the City

Porential Fire Hazards . .

Urban fire hazards m Atascadero are closely related to wildfire hazards and are. genemﬂy
associated with residential development that has occurred in the hillside and perimeter
areas of the City, or the urban/wildland interface zone. Residential development that has
occurred in the hillside areas of the City has resulted in a condition where exténsive areas
with native vegetation are intermixed with residential uses. Fire suppression in these areas
is often made difficult due to limited access, large quantities of fuel material near structures,
inadequate hydrant spacing, and reduced fire flows. In response to the requirements of
AB 337 (Bates bill), three areas within the City have tentatively been designated as “Very
High Fire Tazard Severity Zones.”

Not all of the Cityis affected by fire protection issues associated with the urban/wildland
unterface zone. In the main commercial area of the Guy, no significant access or water
supphes problems have been identified.

Access and fire flow requircments that are required {or new construction are based on
the requirepents of the Uniform Fire Code, Fire sprmklcm are required for structures
cxceedmg, 5,000 square feet and all new construction is required 1o have Class A rooﬁng
matenal or better, If it is not feasible {or new development to meet the specified minimum
requiterrientts, the Fire Department may consider altemative methods of fire protection,
such as the provision of fire sprinklers within residential structures.
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Grover Beach

Exis#ing Fire Profeciion Services

Fire suppression and prevention services within Grover Beach are provided bythe Grover
Beach Fire Department. This department 1s a volunteer organization, headed bya Public
Safety Director. The City’s only fire station is located at 867 Ramona Avenue. I:arthque
safety deficiencies have been identified for the fire station structure that will require
modifications to correct. The City is attempting to secure fundmg that would be used for
modifications to the existing station or 1o build a new station. Fire response r,qmpment
 that 1s maintained by the Department includes the following:

(2) 1,500 gpm pumpers;
(1) 1,000 gpm pumper; and
(1) Rescue squad truck.

Ordinances and Regulations

Ordinance 92-9 of the Gty of Grover Beach Mumupal Gode Az/mé L7 Pm%fr I{f it
Chaprer 1 Ungforns Frve Cods, provides the basis for fire regulations in the City of Grover
Beach. Section 6100-6112 of the Code adopts the Uniform Fire Code with amendments.

Local Fire Hazards

"The low density urban development that is predominant in Grover Beach helps 1o minimize
potential urban fire prevention and suppression hazards, The City has historically had a
fire suppression problem related to inadequate spacing of fire hydrarits, which can limit
the effectiveness of fire suppression efforts. New development proposals are: reviewed: | -
.- to ensure that adequate access to fire hydrants is provided. Fire flovand access requirements:
for new developiment are based on the specifications contained in the Uniform Fire

Code.

Morro Bay

Existing Fire Profecfion Services

Fire suppression and prevention services within the City of Morro Bay are provided by
the Morro Bay Fire Department. The Department is staffed by professional fire fighters -
and a voluniteer force. The City’s main fire station is located at 715 Harbor Street, and an
unstaffed station is located in the notthern portion of the City at 460 Bomita Street. Both

stations have design and construction deficiencies that could result in structural damage in

the event of an carthquake. A site {or a new fire station site has been identified on the

southwest comer of Highway 1 and San Jacinto Street. Flrf: response eqmpmem th*at 18

operated by the Gty is listed below :

(2) 1,500 gpm pumpers;

(1) 75C gpm pumper;

(1) 75-{oot elevated stream ladder truck;
(1) 4-wheel drive squad vehicle;

(1) hazardous matenal vehicle; and

(2) harbor boats with 250 gpm pumps.

Ordmances and Regulahans :

The City of Motro Bay has adopted several fire prevention ordinances as part of the
municipal cade (MBMC) to address several general and specific fire safety concerns. Fire
prevention ordinances include the {ollowing:

MBMC Chapter 8.12: Weed abatement. This ordinance provides a mechanism to
allow the Fire Chief to order the removal of weeds, rubbish, and similar material that
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has the potential to become a fire or health and safety hazard. If compliance with the
order s not provided in a reasonable period of ume, the City may contract to have the
hazard abated. A tax lien {or the cost of removing the hazard Wiﬂ then be placed on the
property until it is: paid.

MBMC Section 8.16.280: Solid waste management, burning rgfusé, This section
of the Municipal Code prohibits the burning of refuse within the City himits.

MBMC Chapter 14.60.010: Uniform Fite Code. Tth chapter of the Municipal Code
adopts the Uniform Fire Code, with amendments.

MBMC Section 14.60.200: Automatic sprinkler systems-fire resistive roofs. These
regulations rului_re the installation of fire sprinklers in new buildings that exceed 5000
square feet, existing buildings over 5000 square feet where modifications are proposed
that will increase potcntml fire nsk, and all new construction west of ithe Embarcaderor. .-
As part of the fire resistive roof requirements, Wood shake and ';lungk roofs are prohibited.

MBMC Sectmn 14.60.210: SparkArtt.s.tms Th:s section requlrcs spark arrestors on all
chimneys.

Local Fire Hazards

Fire protection issues of concern in 1he Cny of Mom) Bay occur in the nonhem portxon
of the City where dense residential development, as well the construction: of hillside
homes, present potential suppression problems. Poor access.in the waterfront:area of: -
the City also presents a potential fire protection hazard. Another fire protection risk that. .-
exists within the Ciry pertains to the presence of older buildings in the downtown area
that do not provide fire-reststant construction and have minimal side yard setbacks. -

In the northern portion of the City, residential development has occurred in hillside areas. -
Difficult access for fire vehicles and the potential for steep topography to contribute 1o
the spread of fire create an increased fire suppression risk it the hillside areas.. Other. .
residential development in the northern portion of the City has resulted in dense
concentrations of structures with rininmum setbacks. To address previous problems that -
were associated with low water pressure for fire suppression purposes.in the northemn .. .
section of the City, new water lines were installed in the 1980%s. Water supply capabilities

are now adequate throughout the City For new construction, fireflow and’ access
requirements are based on the provisions specified bythe Uniform Flre Code, which has
been adopted by the City (Jones, 1997).

Ac'ccss to the water{ront area of the Gty is constrained by two factors: crowded conditions,
particularly in the summer months; and poor access to buildings that front the water.
Building access in the waterfront area is also constrained by the presence of numerous
strisctures that do not provide sideyard setbacks. To help address these issues,the City
operates two fire boats, however, the vessels have minimal pumping capabilities. The
City has also adopted an ordiance that requires automatic sprinklers to be installed in all
new construction located to the west of The Embarcadero. The acquisition of the City's
elevated ladder truck has also unprovcd the Fire Department’s ability to 1pply fire
suppression water to structures in the water{ront area Uoncs 1997)

Paso Robles

Existing Fire Profeciion Services

Fire suppression and prevention services within Paso Robles are provided by the
Department of Emergency Services. The Department of Emergency Services operates
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three fire stations: Station No. 1 is located at 13™ and
Spring Streets, Station No. 2 is located at Santa Fe
Avenue and Creston Road in the Sherwood Actes
area, and Station No. 3 is at the Paso Robles Municipal
Airport, All three stations are small and have difficulties
accommodating the size of modern fire trucks. The
Department is staffed by 6 professional {ire
firefighters, providing for two on-duty personuel at

* any one time, along with a contingent of volunteers. .
Fire response equipment that is maintined by the
Department includes the {ollowing:

(3) 1,500 gpm pumpers;
(1) 1,250 gpm pumper; and
(1) 1,000 gpm airport crash truck.

Ordinances and Regulations

City Ordinance No. 706, amended Title 17 of the Municipal Code 1o adopt the provisions
of the Uniform Fire Code with certaim amendments. The City has also adopted a weed
abatement ordinance. '

Locol Fire Hazards

Conditions that contribute to urban fire hazards in Paso Robles are primarily associated
with access difficulties from the existing fire stations, providing adequate fire suppression
service at the Paso Robles Airport, and reliance on volunteer fire {ighting personnel. In
addition, there are approximately 40 buildings beyond the effective reach of fire ground
ladders. This will require acquisition of an aeral truck with at least a 75-foot reach.

Access problems from the existing fire stations are created by US. Fhghway 101 which
splits Paso Robles roughly in half, creating eastern and western segmenms of the Gy,
With himiited access to and across the highvmy from City surface streets, fire trucks often
cannot take a direct route to an emergency call on the opposne side of the highway.

Fire fighting equipment at the Paso Robles éirport consists of a povemnment surplus
crash truck. This vehicle, however, often hds mechanical problems that limit its effectiveness.
Another fire suppression constraint at the airport is the absence of fire hydrants within
the runway area. Airports will often providc; subterranean hydrants within the runway
that pxovxda a source of fire suppression water. Without any hydrants near the runway
area, the only water available for fire suppression in the event of a runway accident is
what can be carried on the response vehicles, A potenual safety and access conflict with
the location of the urpoxt fire station also results from existing airport opamuons Located
adjacent to the fire station is a hchcepter ﬂlght—tmmmg school. This results in students
making practice take-offs and landings adjacent to the fire station. Tt is posmblc that
access to and from the fire station could be impeded in the event of a training accident
(Flemp, 1997).

The Paso Robles Department of Emergency Services relies on volunteer fire fighters to
supplement the permanent stalf of six career fire fighters. On occasion, there has been
insufficient response by the volunteers to adequatcly respond to emergencycalls. A shortage
of trained personnel responding to a major emergency would have the potential to
result in significant life and safety hazards to the community and the fire fighters.
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Generally, adequate fire flows are available for fire suppression purposes throughout the

‘City. For new construction within the City, fire flow and access requirement are based on

the provisions of the Uniform Fire Code. These requirements may be modified based

on the needs of a pamcuhr project. For example residences may be required to provide

structural sprinkler systerns if response times from a fire station would not be sufficient

| to! p10V1de adequate protecuon

Scm Lms Oblspo

Existing and Planned Profection Services

Fire suppression and prevention services within San Luis Obispo are provided by the
City of San Luis Obispo Fire Department The Departmen is staffed with 54 fuﬂ time
personnel, and has four fire stations at the following locations:

- Station No. 1, _2160 Santa Barbara Avenug;

- Station No. 2, 136 North Chorro Sweet; .. . 0 0 L.
- ¢ Station No. 3, 1280 Laurel Lane; and a ’

- . Station No. 4, 1395 Madonna Road.

Fire Station No. 1 was relocated to its present location 1n June 1996, The Fire Department
reports no structural or operational deficiencies that are associated with the fire stations
(Dougherty, 1996). With the existing fire stations, the Department generally achieves its

goal of providing a four-minute or less response time {or emergency calls. Fm: respolse -

equlpment that is maintained by the Cn:y mcludcs the fo]iowmg
- (5) 1,500 gpm pumpeis;
(1) 1,250 gpm pumper;
(1) 1,000 gpm pumper; and
(1) Aeraltruick.

Ordmances and Regu!ahans

Cuy Ordinance 1288 (1995 Series) adopts the 1994 Edition of the Umform Fire Code-

with amend_ment_s._ Chapter 8.08 of the Municipal Code pertains to hazardous weeds
and debnis, and provides a mechanism to allow the Fire Chief to order the removal of

weeds and debns that has the potential to become a fire, health,.or safety hazard. Tf. .
compliance with the order is not provided in a reasonable penod of time, the City may-

contract to have the hazard abated. A tax lien for the cost of removing the h’xmrd will
then be placed on the property until it is paid. : '

The City has also adopted ordinances regarding the installation of fire sprinklers in emsung,

structures and the use of fire resistive roof materials. The fire spnnkler ordinance requires
the mstallation of sprmklen. in unreinforced masonry buildings in the downtown area at
the time that the structure is retrofiued for seismic safety Other buildings in the downtown
area must. have a fire spnnldf,r system by the year 2000, For new construction and. the
installation of new roofs, the Gty requires automatic fire sprinklers in all but small accessory
structures, and {ire resistive roo{ material.

Local Fire Hazards

Urban fire protection issues in the City generally pertain to prowdmg fire supprcssion
services in the downtown area, and low fire flows that may occur in pomom of the Gity
that are at a higher elevation than surrounding areas. Another fire protection concemn
pertains to the ability to provide fire protection services 10 areas that may be annexed to

the Gy,
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Although it is not considered 1o be a significant problem, providing {ire suppression
services in the downtown area of the City can be constrained by marginal fire {lows,
minimal building and occupancy separations, poor access, and hydrant locations. These
hazards can be increased further by old structures that did not use fire resistive building
muaterials and do not provide fire sprinklers. To address these issues, the City has recently
upgraded water mains in the downtown area, and has adopted a {ire sprinkler ordinance
(Dougherty, 1996).

* Generally, adequate fire flows are available for fire suppression purposes throughout the
City: For new construction within the City, fire flow and access requirements are based
on the provisions of the Uniform Fire Code. Elevated portions of the City, however,
can experience low fire flows resulting from a loss of water pressure. To address this
problem, the City has installed pump stations, and has required new development to
install water storage tanks that supplement exsting fire {lows. With the implementation
of measures such as these, there are no significant areas located in the City that have
inadequate water supplies for fire suppression purposes.

The City of San Luis Obispo is considering an annexation of properties located in the
vicinity of the San Luis Obispo County Airport. This area contains a significant amount
of commercial and industrial development, as well as open space. Annexation of this
area into the City of San Luts Obispo could have the potential to result in significant
impacts to the Fire Department in regard to mamtaining adequate response times within
the Gity and the ability to provide adequate fire protection infrastructure. '
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Geologic hazards in San Luis Obispo Goumy mclude seismicity related to fault rapture
and ground shaking, liquefaction, tsunamis and seiches, slope instability and landsliding,
and subsidence. These hazards can result in darnage to public and residential buildings
internipt transporlauon systems, damage lifelines such as buried utilities and power lines,
and result in Joss of life. The influence on pubhc safety depends on the geologic and
seismriic conditions at a specific location. A review of regional and local geologic conditions
can provide a basis for identifying areas where public safety might be impacted by these
hazards for planning purposes. Site specific studies are needed to evaluate if hazards will
affect a particular property; and if and how they could be mitigated for a specific project
or development.

3

Certain geologic formations or soil sediments are more prone to some geologic hazards,
such as landslides, hquefac:uon and settlement. Similardy, the location and activity of a
fault determines the potential hazards for ground rupture or seismic damage. To help
correlate the geologic conditions with the potcnual hazards to public safety and
infrastructuré, a discussion of the geologic and seismic safety of the Countyis necessary

Geologic Time Scale

Geologic rock formations or units are typically correlated with other rock formations in .
relation to geoioglc time. Snmlarly the potential hazard that a fault may pose is defmcd m
relation to its activity in geologic time. Therefore, the geologlc time scale and the various:

names of eras, periods, and epochs that constitute the time scale, are important terms

that form the basis for much of the {oliowmg discussions. A simplified geologic ume_

scale 1s provided in Table 4-1.

Table 4-1: Geologic Time Scale

Quaternary - Recent.or Hdloce_né. ' How to 44,000
Plestocene 'E‘i.GDD to 1.0 million
© Pliccene 1810 5.3 mithion
Cenozoic Miocene 5.310 23.7 miflion
Tertiary Oligecene 237 to 26.6 milion
Eocene 965 te 57.8 million
Paleccens 57 8 {0 66.4 million
_ ‘Cretaceous G684 1o 194 million
Mez ozoic dJueassic 144 10 208 millian
Triassic 20810 245 millicn
Perenizn 2465 to 265 million
Carbonderous . Penrsytranian 288 to 320 millian
Missiszippian 220 to 360 million
© Devonian ' ' 360te A8 million
Faleorsic Silurian® - 408 to 435 milion
Ordovician a38'to S05 million
Cambrian 50810 570 million
Archeozois Frecambrian 570 million to 4.6 billion
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Regional Geology
Structural Geology 4
Geologically, California is divided into several physiographic or geomorphic (
provinces, including the Sierra Nevada range, the Central (Great) Valley, the
Transverse Ranges, the Coast Ranges, and others. San Luis Oblspo County

lies within the Coast Range geomorphic province of Californiaz-

The portion of the Coast Range provmc,e that comprises Lhe coast of central
‘California was formed at the intersection of two tectonic plates: the Pacificto |
* the west, and the North American plate. The compressive and shearing motions
between the tectonic plates resulted in a complex system of active strke-shp
 faults, reverse faults, thrust faulis and related folds (bcuds n rock layers) (Clark
and olhers 1994).

. The various rock types {ound throughout the County, and the type and sevenity
Geomotphic provinces of California. of folding and faulting that has occurred in these rocks, allow for the division
(Nortis & Webb, 1990) : of San Luis Obispo County area into four structurally and physiographically
distinct areas, called seismotectonic donuains. The domains include the Santa Maria-San
Luis Range domain, the Coastal Franciscan domain, the Salinian donmin, and the Western
San Joaquin Valley domain, The seismotectonic domains are bounded by major Quatemary
age faults that divide the County into areas of distinct styles of faulting, seismic activity
and geology. A description of the domains is presented below:

Santa Maria Basin-San Luis Range Domain (SMB-SLR). . The Santa Maria Basin: -

San Luis Range domain (SMB-SLR) comprises the southwestemn area of the County, -
inchuding Nipomo, Oceano, Grover Beach, Arroyo Grande, western San Luis Obispo, -
Avila, Los Osos, and the adjacent hills of the San Luis Range and Irish Hills. The domain (
forms a transition between the Transverse Range geomorphic
province to the south, and the Coastal Franciscan domam to the

north.

> The surface geology in the low-lying areas of “the domain

_ B, predominately consists of Quaternary and Holocene sediments

of allavium, duné deposlts and Paso Robles Formation. The terrain - ... -
in the coastal areas is generally characterized by moderate relief,
bound by the steep terrain of the uphﬁcd San Luis Range to the

east.

el
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Fault and fold trends within the domain generally trend
northwesterly. The faults are generally northwest-striking reverse
faults, with mainly reverse and left-lateral strike-slip fault movement.
R R There are at least two recognized active {aults in the domain, the

The San Andreas Fault in California is a transform . - - .

. . ; Hosgpi fault and the Los Osos fault. Several moderate magnitude
fault along which the Pacific Plave slides N .
nothwestward relative to the Noith Ametican Plate - €arthquakes have occurred in the SMB-SLR domain (Clark and
at a rate of about 7 1/2 cm per year. (Levin, 1985) others, 1994).

R K
ﬂxAch PLATE™

The main geologic hazards in this area are groundshaking and liquefaction or setsmic
related seulement of alluvium within low lying areas, and 1sunamis and coastal erosion in
ocean front areas. As a result of the moderate relief within the western and more developed
portion of the domain, the landshide hazard is relativelylow. There are, however, relatively
severe landslide hazards within the steeper terrain and less developed areas of the Santa
Lucia Range and Irish Fills.
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TRANSVERSE RANGES

1 SALINIAN AND N, SANTA LUGIA
SUBDOMAIN (NSL)

=) WESTERN SANJOAQUIN VALLEY

SANTA MAR B \‘ TRERIVUREE B kAR
BASH

”&Q KOst DELRT
: LOS ANGELLS *t‘?aﬂ
%,

®
LOS ANGELES

Coastal Franciscan Domain, The Coastal Franciscan domain generally lies along the
mountains and hills associated with the Santa Lucia Raiige. The domain incorporates the-
coastal communities of Morro Bay, Cayucos, Cambna and San:Simeon, and the western
slope of the Santa Lucia Range in San Luis Obispo and east of Arroyo Grande. The
Santa Locta Range resulted from uplift during the Pliocene and Quaternary penods.

The surface geology within the domain consists of a northwest-trending sliver of largely
Franciscan formation rocks, bounded by the Hosgn fault and West Huasna fault on the
west and the Nacimiento fault and the Rinconada fault on the east. The domain is
characterized by moderate rates of earthquake activity during the Quaternary period and
has numerous northwest-striking, mainly northeast-dipping faults, with uncertain potential
1o generate future earthquakes (Clark and others, 1994).

The main geologic hazards associated with this domain are groundshaking, liquefaction
or seismic related settlerment of alluvium in the low lying areas of the coastal portion of
the domain, tsunami and coastal erosion in ocean {ront areas, and severe landslide potential
on moderate to steep hullsides. The slopes of the Santa Lucia Mountains are undetlain by
mostly the Franciscan Formation and other Cretaceous age rocks that are considered to
be the formations most susceptible to Jandslides in the County:

Salinian Domain. The Saliman domain is located in the northern and eastem portion
of San Luis Obispo County, including the communities of Paso Robles, Templeton,
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Shandon, and Atascadero. The domain extends south-southeast to also include the Carnisa
Plains area.

Thus large domain is part of a northwest-trending tectonic terrain within the Califosmia
Coast Ranges, characterized by granitic and crystalline metamorphic basement rocks
(Compton, 1966). The Salinian domain has a moderate- to high-relief western region
charactenzed by abundant northwest-striking faults with historical earthquake acuivity
and an eastern region characterized by generally low relief and few recognized surface
faults ((Qark and others, 1994). Historical seismicity in the Salinian domain is concentrated
mainly along its right-lateral strike-slip boundary'faults (Nacimiento and San Andreas),
and 1s relatively sparse within the central portlon of the domain.

Seismically, the Saliman domain away from thc San Andreas fault s relatively quiet
{(Dehlinger and Bolt, 1987). The pronounced difference in seismic character between the
Salintan domain and the adjacent Coastal Franciscan domain (with moderate to high
seistmicity) is attnibuted to the differences in the strength of the rocks that comprise their
respective zones, '

The Salinian domain has a generally lower occurrence of geologic hazards in comparison
to the SMB-SLR and Coastal Franciscan domains. The main geologic hazards associated
with this donain are groundshaking, liquefaction or seismic related settlement of alluvium
i the low Iying areas and landslide pOtential in hillsides of moderate to steep slopes that
have experienced large to moclemte size hndshdes in some fommuons

1

Western San]oaqum Valley Domam The Wcstem San ]oaqtun Vallcy domain (WS]V)
bounds the edge of the County along the castern edge of the San Andreas faul. The San
Andreas fault separates the Salinian domain on the west from the Western San Joaquin
Valley domain on the east. No major communities of San Luis Obispo County overlie

the WSJV domain, but it is important because of its relationship to the San Andreas
fault,

As discussed by Clark and others (1994), recent geologic activity in the WSJV domain is
characterized by thrust and reverse faulting and associated folding The 1983 Coalinga
earthquake (rmgmmde M, equalled 6. 7),demonstrated, thc selsmic potential assocmted
with thc active folds in the WSJV donain.

Geologic charactenistics of - each of the domains are summarized in Table 4-2--
Sensmolectomc Domains in San Lms Obxspo County:

Sh’*aftgraphy

Stratigraphy is the branch of geology which describes the formation, composition,
sequence, and properties of ‘stratified (sedimentary) rocks. The major stratigraphic units
{geologic formatiofs) in San Luis Obispo County are shown on Map 1 - Geology.

Except for regional mapping by Jennings (1958}, there has not been a systematic geologic
mapping program conducted for San Luis Obispo County that incorporates existing data
into a county-wide regional map. As part of this study, geologic maps for'the San Luis
Obispo County area by Dibblee (1971; 1972a, 1973; 1974), Hall (1973a; 1973b; 1974),
Hall and Prior (1975), Flall and others (1979), and McClean (1994, 1995) were digiized to
form a regional geologic map {or San Luis Obispo County (see Map 1). That data was
then digitized and compiled mnto a GIS format to generate the various geologic hazards
maps.
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Table 4-2: Seismotectonic Domains in San Luis Obispe County

DModfied from Clatke wnd atbers (7. 904 7]

Reljaf

Maderate to high

hioderate to high

Moderate to high in’
westein and eastem
margins: low o
moderate in cantral
pertion (east of
Rinconada faulf)

Low to moderate

fuaternary faults and
folds

WUNW- to NW-striking
reyerse Taults;- kocally
active VWNW- tranding
folds

Nl trending reverse

tauits and folds with
uncerain activity;
middle and/or late
Quaternary aclivily
onWest Huasna and

Oceanic faulls

H-trending reverse
faults and folds;
uncertain activity
alongwestern
boundary .
(Hacimierto fault);
sk mically active
along eastern

boundans (San

Andreas fault);
spars e activity in
eentral pottion (east
of Rinconada fault),

NW-trending folds:;
sekmically active on
western boundary
(San Andreas fauif).

Seizmic fiequaney

Low to moderate

Moderate

Lo to High-

Love to moderate

Largest reported
historic earthquake:

1927 earthquake that
ooourted offchore
near Lompoe (hM=7.0)

1552 Bryson aarnh:
quace (M= 5.2)

1867 Fort Tejon
earthguake (M=7.4)

'1983_anlinga earth-
gudce(M=87).

Predominant bas e

Franctcan Complex

Franciscan Coemplex

Salinian plutonic and

i Framcisean Complex

ment rocks: (Woodring and (Jennings, 1977 orystafline meta and Gteat Valley
Bramlatte, 1950 morphic (Comptoen, Group (Jennings,
1966) 19773
Seismicity

San Luis Obispo County s located in a geologically complex and seismically active region.
Seismic, or earthquake-related hazards, have the potential to result in significant public
salety risks and widespread property damage. Two of. the direct effects of an earthquake
that are required to be considered as part of the Safety Element include the rupture.of
the ground surface along the location of a fault, and ground shaking that results from
fault movement. Other geologic hazards that may occur in response to an earthquake -
and that are evaluated in this section mclude liquefaction, seismic settlement, tsunami,
seiche and landsliding, Other hazards, such as flooding from a dam failure, fires, and

structural hazards that may be related 1o earthquakes, are evaluated in separte sections
of the Safety Element. ' : :

Fau]f Acﬂwfy

A classification system has been’ dewscd by the California Division
of Mines and Geology (CDMG) 1o describe fault acuvity and the
potential for future fault movement. Providing a mechanism for
determining and describing the activity of a fault is important because
faults that exhibit signs of geologically recent (active within the past
11,000 years) movement are considered the most likely to experience
movement in the near future. Therefore, active faults are generally
thought to have the greatest risk to public safety with regard to fault
rupture potential. Most agencies, however, will consider potenually
active {aults (active within the past two million years) as being capable
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of generating future earthquakes. Faults classified as inactive are not considered to present
a significant fault rpture hazard or seismuc source.

To address this hazard, California has adopted the Alquist-Priolo Special Studies Zones
Act (APSSZA) of 1972. The APSSZA act was updated in 1994 and the title was revised
to the Alquist-Priolo Earthquake Fault Zoning Act (APEFZA). The intent of this Actis
to minimize the chance for structures with human occupancy to be built over active
faults by requiring a geological investigation for new df,vdopment within designated active
earthquake fault zones, For purposes of implementing the Act, it is assumed that the area
within 50 feet of an active fault is undeslain by active branches of the {ault, until proven
otherwise by an appropriate geologic 1 mveﬁtlgauon

Terms used by CIDMG to describe fault actnnty are defiied below

Historicalky Activc (HA). Faults on which earthquakes have occurred dunng historic
time (within the last 200 years) are classified as historicalty active.

Active (A). Faults that show evidence of displacemcnt during the most recent epach of
geologic time, the Holocene, are classified as active. The Holocene LpOCh is generally
COllSldt,l’(.d to have begun about 11,000 years ago.

Potentially Active (PA). Faults which displace geologic formations of Pleistocene age
but show no evidence of movement in the Holocene period can be considered to be
potentially active. Pleistocene time is the pcnod between about two million years ago and
11,000 years ago. The exception is that certain Pielstocene faults can be presumed o be
inactive based on dlre(,t -geologic ev1dence of macuvny during the Holocene time or
longer :

Inactive (TA). Faults which show no evidence of movement during the past two million
years and show no potential for movement in the futare are classified as inactive. .~

As defined, the texms used by CDMG 1o describe fault activity are essentially based on
the recurrence of fault rupture at a pamcular location, or the amount of time that has
passed since a fault last ruptured S

Most active faults are idenified on the basm of surface expression of - prewous fault
movements, or observation of fault displacements in relatively shallow excavations or
outcrops. In addition to the known active faults with surfacé expression, there is alsoa
potential {or earthquakes on “buried” or “blind” thrust faults that are more active at
depth but have poor expression of this activity at the ground surface. The 1983 Coalinga
and 1994 Northridge earthquakes have been atributed 1o fault movement on blind thrust
faults (Wentworth and Zoback, 1989; Working Group on California Earthquake
Probabilities, 1995). Geophysical research by Shaw and Suppe (1994a, b} identified
subsurface patterns which they believe represent blind thrust faults in the southermn
California arca. Cross sections prepared by Namson and Davis (1990) across the Santa
Maria Basin and southern Coast Ranges of San Luis Obispo County identify a fold and
thrust belt they believe to be seismically active. On the basis of the limited data available
concerning the reoccurrence intervals and other earthquake parameters, it i difficult to
fully evaluate the shaking hazard {rom blind thrust faults. However, as shown by the
widespread damage from the 1994 Northridge earthquake, blind thrust faults can produce
strong ground motion that can effect widespread areas and cause significant damage.
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Measvrement of Farthquakes

There are several systems used to measure earthquake ground shaking. In 1935, Chatles
Richter developed a system to measure an earthquake’s strength in terms of its magnitude
(Richter magnitade, M), which is commonly referred to as the Richrer scale. Richter
miagnitude is defined as the logarithmic measurement of the maximum amplitude, as
recorded on a seismograph, calculated at a distance of 100 kilometers (62 miles) from the
earthquake. Richter magnitude is fixed 1o an event and measured values do not vary with
distance. With the use of a logaxitlmlic scale, an increase of “1” on the Richter scale (e.g,

‘2 5.010 2 6.0) represents an approximate 32-{old increase in earthquake cuergy released
by the event.

The Richter scale is limited by its ability to measure very strong seismic events assoctated
with great earthquakes. In response to this inconsistency, the most commonly used scale
today is the moment magnitude system. The moment magnitude is related to the physical
size of fault rupture, the movement across the fault, and the strength of the rock that is
faulted. The seismic movement is caleulated by the strength of the rock {shear modulus)
multiplied by the area (length times width) of the fauk rupture surface and by rhe
displacement of the fault during the éarthquake. "The moment magnitude system symbol
is M_ (Smith and Chisholm, 1998).

Earthquake induced ground shaking can be measured quantitatively as ground surface
acceleration, the speed at which the ground moves with respect to the force of gravity
(). An upward vertical ground acceleration of 1.0 g from an earthquake would throw |
loose objects into the air because the downward force of gravity was overcome by the |
~ force of the groundshaking m response to an earthquake. A qualitative description of the
intensity of an earthquake, or the degree of shaking i terms of the damage at a particular
location, can be provided using the Modified Mercall Scale. This.scale is general in nature
and provides a description of the effects of the earthquake at a particular site, ranging
{from the Roman Numeral “I” (felt by very few individuals) to “XII” (damage is total).
Reported intensity ratings for an earthquake can vary from region 1o region, and will be
influenced by factors such as the size of the earthquake, the geologic conditions of the
site, and the quality of building construction. Earthquake intensity descriptions that are
used by the mod1f1ed Mercalli scale are pr0v1ded on Table 4 3 :

To d(_scnbe the largest earthquake event that maty be produced by a pamcuhr fa.ult the
terms “maximum probable earthquake” and “maximum credible earthquake” are -
commonly used. A maxinwm probable earthquake is the largest event that is expected 10
be produced by the fault within a certamn time frame. The selected time period will typically
correspond to the life expectancy of the structure. Therefore, a maximum probable
carthquake magmtude is commonly used o design most structures,

A maximum credible earthquake 1s the largest estimated event that could be produced by
a fault, regardless of time. Por the design of critical strucwures, such as dams, hospials,
power plants, and emergency response facilities, the maximum credible earthquake is
often used. Current building codes define “maximum moment magnitude,” and the
“upper bound earthquake” for the design of structures.

Foults in San Luis Objspo County

The location of the major mapped faults within San Luis Obispo County are shown on
Map 2. This map is meant to be used {or general planning purposes only and not as a
substitute {or detailed geologic evaluation necessary to evaluate fault locations. COMG
Special Publication 117 (1997a), Guidelines for Evaluating and Mitigating Seismic Hazards

Technical Background Report County and Cities of San Luis Obispo

53



Table 4-3: Modified Mercalli Intensity Scale

Mot fell exeapt by very fnm under especially faverable condiiens.

Felt onby by a fen petsons at resi, e<pecia|ia,r these onupper floors of buildings. Delicatehr suspendead
objects may swing.

Felt quite noticeably by persons inide ors, éSpecially in upper tioos of buildings. Mérn,r people do not
recognize it as an earthquake. Standing vehicles may rock slightly. Vibrations similar to the passing of a
trrck, Bruration éstimated. :

Duting the day, felt indears by many, outdoots by a few. At night, seme awakened. Dis hes, windoas,
dears disturbed; walk maie craciing sound. Sensation lke heaw trudk striking buuldmg Standing
vehicles rodk noticeably, :

Felt by neary everyona: many awakened Eome dishes, windows brdden, Uristable objects cvertuined,
FPendulum clo-::ks may stop. : : :

Wi,

Felt by aII m.any frlghtened Some hemn,f furniture moved. A feml |nsiancest of failen plasie{ Dam.age
slight. .

Wil

Damage negligible in bunldmgs of geod design and censtroction: slighd to moder ate in well-built ordirary
structures; eonsiderable damage in poorhr buitt structures, Some chimneys broken:

Vil

Damage slight In specially-designed structures; considerable damage in erdinary substantial buEIdmg:-;
with partial collapse, D amage great in poorly buitt structures. F alien chimneys, factory staoks, oolumns,-
monuments, walks, Heavy fuiniture overumed,

Damage vongiderable inspecialle-designed structures; well des igned frame stiuctues thrown out of
plumb. D amage great in substantial buildings, with parial collaps e. Buitdings s hifted off feund ations,

Some well buit wooden structures destroved;, most rnasonn,r and frame Si(UO‘lU!E m.-lth {oundahc-
destroyed. Rails bent, . . o e -

Xl

Few, if any, mas onry structures remain si.anding Bridges destm\,red R aik bent gfeatl}r

.

Damageiotal.hnes of.gight and level are ds_torted. Gbieck thrawn into air.. . -

in California, developed standards for seismic evaluations. That document presents -
guidelines for assessing regional seismic hazards, site-specific fault evalvations, and
mitgation of earthquake induced hazards.

Building codes being developed for 1997 would require that COMG maintain a database
of faults that are considered 1o be capable of generating strong ground totion from
future earthquakes. A summary of the current fault database that is being disseminated
by CDMG via a World Wide Web site (hitp://www.consrv.ca.gov/dmg) is presenied on ™
Table 4-4. It should be noted, however, that there are many faults that are likely capable:
of generating future earthquakes in San Luis Obispo County that are not accounted for
on Table 4-4, A summary of other faults that have been mappcd in and near San Luis
OblSpO County are presented in Table 4-5.

Additionally, there s 2 potential that areas of the County are underlain by blind thrust
faults that can not easily be identified from review of surface geology A summary of
blindthrust faults that may underlie portions of the ‘County-according to Namson and
Davis (1990) are presented m Table 4-6. 'The faults‘pré‘sc’:ntéd iy Tables 4-5 dnd 4-6 are
faults that are considered by most local practitioners but are not Addressed in the current
d*na base maintained by COMG.

The location of the fault referred to in Tables 4-4 .md 4-5 are shown on Map 2. A
dasmpuon of those faults follows.

Ar#oyo de Oso Fault. See San Simeon-Hosgri fault zone.

Artoyo Laguna Fault. See San Simeon-Hosgn fault zone.
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Table 4-4: Faults Listed in Current CDMG Database’

Charact er
il D Earth-

Fault Name hdwd mum Redurn Dig’ cquake
cand Mormerd - Irterval Width Dip ' L | Hezard .

(E-ss:c:vrmraryz Length 8lip Rate Megnitude {yrs} (k) (deg.) | Activity Zoha? Co mpmehts

fkm]) +- T +i-

Hos grtan 172 A7 25 | 100 7.3 . BA5 12 80 acthe - Yes Slip 1ate based on San-
Simean : Simeon fault =iip rate
(ihss) . reported .in - Hanson and

. Lettis  (1924). EHZ Iz
mapped atong the onshoee
$an Simeon portion o
tault.

Casmalia 29 3 0.25 .z0 8.5 2001 i0 7SNE | potantial Ho. Foetly constiained slip

(Oreutt frontai ’ v active rate based on deformation

0] . : ) of terraces (C lark,1690).
Los D505 a4 4 0.0 0.0 68 1925 14 45 S agtive Yes Footly oconstrained  late
N ) Quaternary slip rate based
. ofn uplift of marine:terrages
ahd agsumed fault dip of
3000 denraes [lettis &

) ) ) Hall, 1004).

San Lubs B4 B 020 | 010 R 8800 14 45 H potentiall No Fault system’ with
Range ’ v active composile  slip gate  of

(S, margin) : ’ : about 0.2 mmiyr Inoludes

- {n . . San Lwk Bay, fceane,
: : - Wilmar Ave., Qken, and
Santa Matia Rivér fauls,

(Letlis, et af, 1924).

Sanduan g8 |7 108 | 1.00 7.0 1323 13 20 potentiall | Mo Pooily  conshained  slip
(1552 : ; o v active rateé based on Andeson

. : . (I8,

Rinconada 189 19 1.0 1.00 73 1764 10 20 potentia HNo Long termm slip rate  of

{55 . v active aboul 3 mmfyr based on
Hart  (1838). Latks
obvious Holocene ofiset.

San Andreas- | 145 W | 3900 [ 300 vz HIA 12 an active . ‘es | SBp rate based on Sieh
Carrizg (1l2s) and Jahns (1984). Model
: : ) assusmes ship onty in 1857
type events.
San Andieas- |74 il 3400 | 5400 6.9 . 437 12 aq active Yes Slip rate based en analogy
Cholame ' o _ with Cariiz o 5 egment.

(1l-55) . ) . :

San Andreas- a7 4 3400 | 500 a.7 25 12 B0 aclive Tes Slie  rate  r1eposted by
Patktield WGCEP (1985).
Sagment ’ . :

(s5) : .

San Andreas 345 25 34060 5.0 78 . 206 12 an active Yas Rupiure of  Parkfizld,

(1857 rupluie) ) Chelame, Carizo, and

(itss) : : ) : Mojave segmenis. Max

) : Magnitude based on 1857
event (Ellswerth, 1000,
Slip 7at¢ based on Carizo
segment. .

San Andseas 470 a7 2400. { 3.00 79 210 12 80. aglive - Yes Slip sate based on Hiemi
{1908) ) and  Hall (1062) and
. ’ Prentice, et al (1991).

Azsumption  that 1008
everts  rupture  North
Coast, Peniezula, apd
Santa  Cwmz  hountaing,
Segments to San Juan
Bautista. Max. Magnitude
based on WOG average §
m dieplacament O GCEP,
1900 Lignkaemper,
1905).

1. Sowrce of nformation: T DMG (1987 unkess olhemis e noted.

2. resy stike s lip, (1) reverse, (kY normal, (11) right lateral, (1) let Ialelal () ubllque (ht) bhnd thrust

3. Based onJ ennings (1904 F ault Activity Map of Callfernia:
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Table 4-5 - Other Faults in and near San Luis Obispo County’

Character
st Doy . Earth:
axd mum Return Dip ) ) quake
Faul Name ] Momert Interal Wictth Dip Hazzrd
and Langth Slip Rde Magnitude (5] [k} [deg.) .&cflivﬁy! Zone? . Comments
Geometry® : )
ki) +- e e
“Big Spling 20 - “na - na’ na na na inative Ho Branch of San Juan faul
Campria 64 ‘ha - 6.25 - patentaly Ho hjagntude estimated from
[13] adive Mualohin ~ and  Jones
(1992). PO&E (1983)
Cayucbs 54 na - 6.5 na na na inactive VNo Atter Kilbourne and
r . Mualchin €1930h)
East Huasra 7.0 “ na - na- na na na poterstialhy No
) . ' , adlive - :
Edna 43 na - na : . podentialy No Generally considered to be
adive part of the Loz Ozos faul
zone,
Morales &0 na - na na na patentally Mo
(r . ’ Attive
Hacimiznte oh na - 75 na na - na inactive’? No Magnitude atier Kilbourne
{s5) active’? and Mualehin (19805). The
1852 Biyson earthquake B
often assignad to this tault,
which would change Hs
v | activity. from inastive to
) - . astive, oo L
_ Ocsane 20 040 |00 .. B na na A5 NE | ihadive Ne - | After Leflis. and  others
T o (1904). Adlivity based on
Asquith (1097). Note that
the faull & typically Hsted
separately © from  faulis
given for San Luis Range’
faullin Tabled, -
Peche 22 0.z oot B.25 na na S55HNE 1 potentaliy Mo After PGEE (1980)
0} : Active - :
San Miguelite = na - na na ha ha hzcﬁve; Mo ) .
Santa Lucia 135 na na 7.25 " na na na Fotive active After 'K|Iboun%e and
Bank y bualchin (1980k). hMapped
: offshore.
South 61 na 70 na ng [ na | potentally No Aﬁerw‘esnuu'sky(w'aﬂ). '
Cuy’amaA . ative d R
Ozena
West Huasnal 120 z0 ‘na - 70 na na Q0 potertalhy No . fiftet Kitbourne  and
Zeeanic active ) Mualchin (1930b).
(r.o} ) '
W hiterock 18 na - na na h# na inactive No
0]
1. Seurse of informalion: GDMG (1887 ) unless othenise noted.
2. (550 stitce s lip, (1) 1everse, (nd noimal, (1) right iaieral, () let tater al, (o) obllque (b1} bl thiust
3. Ba: ed onJennings (1094 F ault Activity Map of €alKoernia:
nas= not appilcahle of the information has not been avallable

Blmd Thrust Faults. The 1983 M_6.7 Coalmga carthquake, the 1987 M_5.9 Whittier
Narrows earthquake, and the 1994 M, 6.7 Northridge earthquake demonstrate that
moderaie to large earthquakes can occur on blind thrust or reverse faults without ground
surface rupture. To date, the subsurface (blind thrust) fauls that have caused earthquales
are associated with active Quatemnary geologic structures compnised of {olds in the bedrock
units. In most areas, geodetic studies have shown that those structures are actively growing
through coseismic uplift of the axis of anticlines (Stein, 1985). This strongly indicates a
link between faulting at depth and near-surface fold development. Research by Suppe
(1983} has shown that the association between folding at the surface with faulting at

depth can be kinetically modeled using fault-bend or fault-propagation f{olding
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Espinosa Fault.

Foxen Canyon Fault, See Santa Maria River and Foxen Canyon faults.
See San Szmeon-Hosgn fault zone.

Indmn Knob qult |

~_Jolon Fault. See Rinconada_fault.

- The northwest trending La Panza fault has been mapped for 71
kilometers along the western base of the La Panza Range Genmngs 1994) Fsmmted

The La Panza fault has been idemified as a thrust or reverse fault by Clark and others
(1994), with northeasterly dips ranging from 37 to 55 degrees (Namson and Davis, 1990).

1976). The La Panza fault is considered potentially active.

Los Osos and Edna Fault Zones. _ :
in an east/ west orentation, along the northern flank of the Irish Hills. The westérn end
of the onshore fault zone is located near the community of Los Osos, and the eastern

continue al_qhg the northeast flank of the Trish Hills as the Edna fault zone. The Edna
fault and the Indian Knob faults are both mapped by Hall (1973) just west of the trend | -

fault for the purposes of evaluating the potential sei$iic source capability.
The location and recent activity of various strands of the Los Osos faul zone is discussed.

the Los Osos fault zone as including both the Los Osos and the Edna faults, and identifies
the Los Osos fault as being offset Holocene sediment, and is therefore considered to be

a west-northwest striking reverse fault that extends from the Hosgri fault (offshore)
eastward up to 35 miles to an mtersection with the West Huasna fault near Twitchell

The Galifornia Division of Mines and G._e_ology (T reimar, 1989) conducted field evaluations
for the main strand of the Los Osos fault near the intersection of Los Osos Valley Road

the main strand of the fault within the last 11 ;000 ye ars. This evidence of recent activity
resulted in the establishment of an Earthquake Fault Zone by CDMG in 1989 under the

City of Scm Luis Obispo. It s.hould not be mtcrpreted that the active pomon of the main
trace of the Los Osos Fault is limited only to the designated Earthquake

Rather, the limits of the established Earthquake Fault Zone correspond to the limits of
the available information provided by studies performed by Hall (1973), Hall and Prior

is provided by adduional studies, 1t may be appropnate for COMG 1o expand the
Earthquake Fault Zone,

limb of the Pismo syncline within the San Luis Range. Hal[ {1973) shows both Pliocene
and Late Plesstocene formations displaced by the Edna fault. Geologic studies by Leuis
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and Hall (1994), confirm that the Edna {ault has no late Quaternary age movement.
CDMG (Treiman, 1989, Jennings, 1994) considers the Edna fault to have Quaternary-
age movement, therefore, the fault is considered potentially active.

Hall (197 3a) mapped a second thrust fault, the Indian Knob fault; about one mile southeast
of ‘the Edna fault (Figure 1-1). On the basis of “meager field and stratigraphic evidence,”
Hall (1973a) estimated that “there has been approximately 1,000 feet of reverse-slip
movement” on the Indian Knob fault. The activity status of the Indian Knob fault is
uncertain, but is assumed to be similar to the Edna fault (potentially active),”™

Mappmg by Lettis and Hall (1994) and recent unpublished gjeou?chmcal studies by Asquith
(1997) suggest that the Los Osos fault may segment or splay within the comnmunity of
Los Osos. Asquath (1997) mapped a northwest-southeast striking fault strand that may
offset the main strand of the Los Osos fault. The location of the northwest-southeast
fault strand has been inferred based on ground water levels and other geologic conditions.
The activity of this fault segment 1s unknown, but is inferred to be potentially active or

possibly active. The existence and activity of this {ault segment is of concern because it

is located several hundred feet south of the South Bay firestation and the Sunnyside
Elémeutary School.

A:.summg an overall fault length of 35 miles, the Los Osos fault has the potential 1o
generate an carthquake with a magnitude M 6.75. PG&E (1988) estimated a slip rate of
0.110 0.6 mm/ yr and a'surface d1sp]acement of 1610 5 meters per event. More recently,

Leutis and Hall (1994) estimated a vertical slip rate of approximately 0.2 10-0.8 mm/ Pro.

CDMG repotts a shp rate of 0.5+ 4 mm/yr (see Table 4- 4.

Motxales Fault. The Morales fault zone is mapped by Dibblee (1973) and Vedder and
Repenning (1975) as an east-west to northwest trending reverse thrust fault that runs

along the Cayama Valley in the southeast area of the County. The fault is manifested as.
a complex array of faults of diverse types and onentations that run for about 50 km..

from the San Andreas fault to the east to the southern end of the San Juan - Big Spring
fault zone. Jennings (1994) indicates that the Morales fault is potentially active.

Morto Bay Fault, Sec Cayu(,osFault o

Nacimiento Fault Zone. The Nacimiento fault zone is described by Hart (1976) as an

ill-defined, complex array of northwest trending faults of diverse types and ages. The.

Naciniiento fault zone separates the soft rocks of the Coastal Franciscan domain on the
west from the primarily granitic rocks of the Salinian domain on the east. As discussed
by Hart (1976), the fault zone “lics on trend, both locally and regionally with faults and
fault zones generally identified as the Nacimiento fault along the southeastern portion by
Hall and Corbota (1967) and Vedder and Brown (1968) and Sur-Nacimiento fault to the
nortliwest (Jennings, 1958; Page, 1970) Based on mapping by several investigators, it
appears that the Nacimiento fault zone is pot a sinigle fault liné of specific age, but rather
a complex zone of branching and discontinuous {aults of diverse orientations, movement
aud ages. The fault zone is more or less defined by a narrow sinuous eutcrop band of
I‘rancmcan mdang)e

Ahhough mapped as a regional {z 'mh by many investigators, the Nacimiento fault zone is
not included as part of the data base of California faults by COMG. The {ault reportedly

does not have surficial features suggestive of Quaternary movement, and is considered

inactive (Jennings, 1994). However, the Bryson earthquake of 1952 is sometimes assigned
1o the Nacimierito {fault zone which contradicts the Jennings activity; and would mike the
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Table 4-6: Thrust Faults Interpreted by Namson & Davis (1990}

Charsster
Astic Doen- Earth- :
= Fau tre Raturn Dip- quake
Fault Name Momerd Int ervasl Width Dip Hagarel
and Length Slip R#te Magritude {wrs) {km) {dag.) Aﬂtivﬂy‘ Zone? Comments
Geomatryz ’
[kro) |+~ mrndt | e
Black 50 - 2.3 . 50-75 .- - 17 HE | Mot Rated Mo After Namson & Dave
wiountain to | 198, Al slip is assumed
(biy 4.8 . - | to be semie.
LaFPanza 85 - 0.3 6.0-7.5 - ~_ | 37NE | NotRaed Ho After Mamson & Davis
A to ' . ’ ’ (190, All zlip is assumed
] . 0.8 . to be sebmic.
Point San Luis 85 - 2.3 - 50-75 - - 35ME | NotRated Ne | After Mamson & Dave
Thrust . to ) (1980). All slip is assurned
bty 4.8 - " to be seizmic.
Purisma 108 - 1.2 - 50-7.8 - 255 Not Rated HNo After Mamson & Davi
Soloman te ' ) (1990). Irkerpreted
Thrust 3.2 strueture & coincident with
by ) the Casmalia Dreutt faul
‘1 system. All slip B assummed
to be seismic.
Santy Lucia 50 - .7 - 80-7.5 - - 25 NE-°| NotRated No AHer Namson & Davk
to . : S (1990), All slip Is assumed
. 33 . te be sekmic.
1 Souree of information; COMG (1997) unless othemize noted.
2. (=) stive glip, (1} reverse, {n) normal, (1) right 1ateal, (1) lefl later a), (o) obllque (btj blind thrust
3. faged onJennings (19240 Fault Activiey Map of California; )

techniques. Several large thrust {aulrs are postulated beneath southemn California (Shaw
and Suppe, 1994a, 1995b; Working Group of California Earthquake Probabilities, 1994).

Based on evaluation of geophysical data, subsurface oil well data, and previous geologic
surface mapping, Namson and Davis (1990) hypothesized the presence of several blind
thrust faults beneath the Santa Maria basin and San Luis Obispo County area, including
the coastal cities and San Luis Obispo. These faults are listed in Table 4-6, and are
concealed, low augle thrusts referred to as the Black"Mountain fault, La Panza fault,
Point San Luis fault, Puris_imi»Solomon fault, and the San Lucia fault. Their model
suggests that the thrust ramps merge into a regional detachment at a depth of 11 to 14
kilometers. On the basis of their structural evaluation, Namson and Davis (1990)
conclude that the thrust ramps are capable of generating moderate o large earthquakes
of magnitude M 5.0 to magnitude M 7.5. The Namson and Davis model suggests
that blind thrust faults could pose a significant seismuc nsk throughout the County.

As part of their model, N'unson and Davis (1990) estimated that there has been on the

order of 27 kilometers of lateral shortening in an east-west direction in the last two to
four million years. That corresponds to a convergence rate of 6.7 to 13.4 mm/yr. By

geologic standards, these convergence rates are very high, suggesting an acuve tectonic

environment. The Namson and Davis model is controversial, with an opposing argument

(Lettis and others, 1994; PG&E, 1988) that movement along faults such as the Los

Osos, San Luis Bay, and Wilmar Avenue f{aults accommodate for the regional

convergence assigned by Namson and Davis,

Big Spring Fault. See San Juan fault.

Cambria Fanlt. The northwesterlytrending Cambnia fault 1s apprbximateiy 64 kilometers
long, including an 8 kilometer projection across eastem Estero Bay Hall and Prior (1975)
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show the fault coming back onshore near Morro Bay, and converging with the Oceanic
and West Huasna fault near San Luis Obispo. The fault, located within the Coastal
Franciscan domain, has been mapped locally as a reverse or thrust fault (Jennings, 1994;
Kilbourne and Mualchin, 1980b); Hall (1974). Weber (1983) noted that a terrace deposit

in the Camnbria area may be displaced by the Cambria fault, with an apparent 3-inch step
" glevation of the terrace surface near Ellysly Creek but could not be confirmed during

review by COMG (Manson, 1985). The Cambnia fault is considered potentially active.

Casmalia Fault (Oscutt Frontal-Pezzoni Fault). Several authors have hypothesized

“the presence of afault zone along the northeast flank of the Casmalia Range and Solomon
| Hills and running offshore just south of the mouth of the Santd Mara River. Kranumes

and Curran (1959) and Crawford (1971) originally defined the Orcutt Frontal fault as a-

‘high angle, southwest-dipping reverse fault on the basis of subsurface oil well data. PG&E
+(1988) referred to the Oreutt Frontal fault as the Casmalia fault and continued the mapped
fault trace offshore 1o imersect the T losgni fault. PG&E considered the Casmalia fault to:

be a continuous, high-angle range-front reverse fault with probable surface expression.
Onrher authors such as Crouch and others {1984), Nitchran (1988), and Namson and

| Davis (1990) believe that the high-angle faults mapped as the Orcutt frontal fault are
-discontinuous, secondary faults in the hanging wall of a major blind thrust {ault system.

The CDMG fault activity map (Jennings, 1994} shows the Casmalia fault as a west-
northwest striking, 20-kilometer long fault along the northeastern flank of the Casmalia

: Range. The Orcutt frontal fault is interpreted to have Quatemnary offset and is considered . -
potentially active (Jennings, 1994). The 1980 magnitude M_5.1 earthquake that occurred - - |

offshore, near the mouth of the Santa Maria River, is plorted along the offshore segment
of the Orcutt frontal fault as Inapped by Namson and Davis (1990) which suggests that
the fqult could be selsrmca]ly active.

Cayucos Fault. The Cayucos fault is mapped byHAH (1974, Hall and Prior, 1975) trending
northwest thotigh the community of Cayucos between the Oceanic and Cambria fault
zones, Hall and Prior (1975) map a trace of this fault zone as the San Bernardo and
Morro Bay faults, which have not been differentiated from the Cayucos fault for the
purposes of this study Kilbourne and Mualchin (1980b) indicate that the Cayucos fault

offsets Oligocene- age sediments but apparently not Miocene-age sediments.Geologic: - -+

mapping by COMG (Jennings, 1994) indicates that the Cayucos fault is a pre-Quaternary
fault, Lhcrefore the fault is considered inactive,

Clummcas Fault. See San-Juan fault.

East Huasna Fault Zone. The East Huasna fault zone trends north-northwest for a
distance of about 70 kilometers from near Sisquoc in Sama Barbara County northward
through the central portion of the Coastal Franciscan domain until it intersects with the
South Cuyarna fault about 20 kilometers east of the City of San Luis Obispo. For the
most patt, the East Huasna fault is located within fairly steep terrain that has not been
studied in great detail. Geologic mapping by Vedder and others (1986a, 1986b, 1988)
suggests that the East Huasna fault is a near vertical to steeply westward dipping reverse
fault that bounds the castern flank of the Fluasna syncline and locally brings Franciscan
basement rocks to the surface. Geologic mapping by CDMG (Jennings, 1994) indicates
that the East Huasna fault offsets Quaternary earth materials, therefore, the fault is
considered potenuially actve,

Edna Fault. See Los Osos and Edna fault zones.
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San Luis Obispo County, 1s poorly understood and may be artributed 1o movement on
other faults such as the active San Simeon or potentially active Rinconada {ault zones.

As described by Lettis and others (1994), the Oceano {ault is a 20-
kilometer-long northwest-striking reverse fault that extends from north of Santa Maria

expressed. On the basis of subsurface geophysical and well data from the Nipomo area,
the fault 1§ interpreted to dip 40 to 50 degrees to the northeast with an offsct of as much

probably dies out in thie Santa Maria Valley: Northwesterly, near the coast, estimates of
the slip rate along the onshore portion of the fault afe based on vertical separation of an

of probable Pliocene or early Pleistocene age. Oil and water well data indicates that the
vertical separation of that unconformity in the Nipomo area is about.77-to 126 meters |
Review of the existing information by Asquith (1997) suggests that there is no evidence
from existing geophysical data, well data, or exposures within' the bluffs of Nipomo

of one to two million jrea'rs for the unconformity underlying Quaternary deposits yields
a net slip rate for the Oceano fault of 0.04 to 0.20 mn1/yr near Nipomo, decreasing 1o

deposits, the (jccano fault is conservatively considered to be p'étehtially active by current |”
state _stsmdardg (Jennings, 1994). There is no evidence that the fault shquld be classified
Oceanic Fault. Sée West Huasna/ Oceanic Fault Zone.

| | See San Miguelito fault.
Orenit antai—Pezmni Fauit.. |
Pecho Fault. The northwest-trending Pecho fault lies 'er{tir'_elﬂy '?ffs_hore West_gllé ?'sopth _

expressed geomorphically by a-trend of discontinuous seafloor scarps that extends about
five kilometers from near the Hosgri fault zone at the latitude of Pecho Creek southeast

scarps in Franciscan or middle Tertiary bedrock. The fault 15 interpreted to be a nearly
vertical to steeply northeast-dipping reverse fault that displaces early Pleistocene sediments

18,000 years), the fault is considered to be potentially active.
Peiioni Fault.
Pismo Fault. Fall (1973a) maps a fault trace north and adjacent to the Wilmar Avenue

form the western margin of the Santa Lucia Range. Letus and others (1994) indicates
the Pismo fault disrupts lower Miocene Pliocene rocks, but not Quarternary sediments.

Reliz Fault. See Rinconada Fault.
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Rinconada Fault. The Rinconada {ault is characterized by a linear, narrow, near- vertical
zone of faults about 189 kilometers long that is located along the western margin of the
La Panza Range, The Rinconada fault is inferred to be part of a zone of faults including
the Jolon, San Marcos, Espinosa, and Reliz faults that extends from Monterey Bay
southward to its juncture with the Nacimiento fault (Flart 1976; 1985).

As described by Hart (1976), the Rinconada fault zone is well defined over most of its
length and is recognized as one of several closely spaced, parallel to branching faults that
clearlytruncate all pre-Quaternary geologic units. Large-scale strike-slip movement along
the fault zone is indicated by a predominance of right-lateral displaced drainages along
vanous segments of this fault. The Rinconada fault cleardy offsets the Paso Robles
Formation indicating Pliocene to early Pleistocene activity: Late Pleistocene to Holocene
activity is suggested by sag ponds, locally offset and clockwise-rotated drainages, faint
aenial photographic lineaments in younger alluvium in the Rinconada drainage area, and

possible crudely located, scattered seisiic epicenters in the vicinity-of the mapped tracer- + - -

of the fault zone.

Based on Hart (1985), CDMG (1996) has assigned a long-term slip rate of 3 mm/yr 1o
the fault. Hart (1985) indicates that evidence of late Quanternary displacement of the
fault is indirect but fairly strong based on a preponderance of well-defined, large-scale
geomorphic features. Hart further states that the Jack of geomorphic features in young
alluvium, normally associated with strikeslip faults, suggests the fault has been inactive
during the Holocene time. Noncthc,les% CDMG c0n31ders the Rmconada fauIt to be :
potumallyacuve o R gl R D

San Andreas Fault Zone. The San Andreas fault zone is located along the eastern
border of San Luis Obispo County: This historically active fault has a length of over 960
kilometers and forms the tectonic boundary between the Pacific Plate to the west and the
North American Plate to the east. Numerous major earthquakes have been recorded on
the San Andreas fault, and it is generally considered to pose the greatest earthquake nsk
to California. The San Andreas fault is likely capable of producing a maximum credlble
earthquake of magnitude M_8.25.

The San Andreas fault has been divided into several segments (Working Group, 1988; -
Working Group of California Earthquake Probabilities, 1995; COMG, 1996). The Cholame
segment extends from Cholame southeastward for about 62 kilometers. Characteristic -
fauk displacement along this segment of the San Andreas fault is approximately '5:4-2
meters, with a slip rate of 34 + 5 millimeters per year (Working Group on California
Earthquakc Probabilities, 1995). This segment has an eqrthquakc recurrence interval of -
437 years for a magnitude M_6.9 event. .

The Carrizo segment of the San Andreas fault extends {rom southeast of Cholame for
approximately 145 kilometers. The estimated recurrence interval {or earthquakes along -
this segmment is 206 years, with a slip rate of 34 + 5.0 millimerers per year, and a displacement
of 7 + 4 meters (Working Group on California Earthquake Probabilities, 1995). This
study predicts an'18 peteeht probability of a rupture on the Cholame and Carrizo segments
of. thc San Andreas fault for the penod buwu,n 1994 .and 2024,

The San Andreas fault is zoned under the Alquist- Prlolo act as shown on
Map 2. Historically, activity on the San Andreas {ault includes the 1857 Fort Tejon
earthquake that is believed 1o have ruptured 345 Idlometers of the Parkfield, Cholame,
Camizo and Mojave segments of the fault with a magnitude M, 7.8 earthquake.
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See Gayucos fault.

San Juan Fault.
Andreas fault (Hart and others, 1986). Vedder and others (1986¢) map an extension of
this fault zone as the Chimineas fault through the Chimineas Ranch area. Dibblee (1973)

Juan fault into the Carrizo Plain area. The Chimineas and Big Spring [aults have not been
differentiated from the San Juan fault for the purposes of this study. The fault is located

Pleistocene and possibly Holocene deposits. The estimated maximurn moment magnitude
for the San Juan fault is M. 7.0. Slip rates for the approximately 68-kilometer-10m {ault
are estimated to range from 0.75 to 2.50 mm/yr (Anderson, 1984). On the basis-of the
reported fault displacements, the San Juan fault is classified as potentially active.

San Luis Bay Fault. On the basis of onshore geologic studies, offshore drill holes, and
geophysical data (PG&E, 1988), the San Luis Bay fault is interpreted to be a west-northwest
striking reverse fault located along the coast near Avila Beach, Geologic data presented
by PG&E suggests that the San Luis Bay fault has a maximum length of about 19
kilometers (including both onshore and offshore segments). The onshore portion of the
{ault is estimated to have a length of 4.5 kilometers (PG&E, 1988). In the near-surface,
the fault dips about 15 to 40 degrees to the north, however the dips steepen 1o about 70
degrees at depth. Long-term slip rates estimated from offset marine terraces are in the
range of 0.02 1o 0.11 mm/ yr, suggesting a fairly low activity and recurrence intervals of

about 35,000 years for a magnitude M, 6 earthquake (PG&E;1988). Mapping by Lettis

¢ and others (1994) mdicates that the fault cuts strata of- Plerstocene age terrace deposits;
and is con51dered potentially active by COMG,

San Luis Range Margin. See San Luis Bay, Wilmar Avenue, Olson, and Santa-Maria
River faulis.

San Marcos Fault. See Rinconada Fault.

San Mlguehto Fault. The San Miguelito fault is a 9- kllom{zter»long, west-northwest-

stiking zone within the San Luis Range located 1long the southwestern margin of the |
San Luis Obispo syncline. As described by Leutis and others (1994) the fault juxtaposes

Miocene and Plhocene volcanic and sedimentary rocks on the northeast against Mesozoic
basement rocks on the southwest, and is interpreted to be a high-angle, generally northeast-
dipping fault zone with predominately normal dip-slip displacement. The northwestern
part of the fault is characterized by intense {olding and some localized shearing, but no
mappable fault traces (Clark and others, 1988). Faulted upper Pliocene rocks of the Pismo
Formation show that movement along the fault has occurred since late Pliocene (Hall
1973, 1981). Trenching studies and detailed mapping by Lettis and others (1994) indicates
that the San Miguelito fault is not an active fate Quaternary structure. On the basis of
studies by Lentis and Othcrs (1994) the San Miguelito fault is considered inactive.

West of the mappable trace of the San Miguelito fault, the Olson Tr\ce has been mapped
by Lettis and others (1994) on the basis of a disruption in the marine terrace sequence.
The Olson Trace is interpreted to trend approximately east-west with a moderate to
steep dip 1o the north, and is apparently primanly an up-to-the-noith reverse slip fault
{Lettis and others, 1994). The Olson Trace is considered nactive hy COMG.

San Simeon-Hosgri Fault Zone. The San Simeon-Hosgr {ault system generally consists
of two fault zones: the Hosgn fault zone represented bya series of faults that are mapped
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off of the San Luis Obispo County coast; and the San Simeon fault zone, which appears
to be assoclated with the Hosgr, and comes onshore near the pier at San Simeon Point.
Hanson and Lettis (1994) map a westem trace of this fault zone as the Arroyo del Oso
fault. Manson (1985) refers to the eastermn-most trace of the faults as the Arroyo Laguna
fault. :For the purposes of this study, the Arroyo del Oso and Arroyo Laguna faults have
not been differentiated from the San Simeon fault.

This fault system has been the subject of considerable investigation and debate regarding
1ts ship rate, sense of slip, southem termination, and dipping geometry {Clark and others,
1994). On the basis of studies by Hanson and Leuis (1994) and Hall and others (1994),
the San Simeon fault zone appears to be a narrow zone or a single fault a1 San Simeon
Bay, but north of the bay, it appears to splinter imto several branches. On the basis of
displaced Holocene-age sediments, investigators estimate Holocene-age slip rates in the
range of 1to 3 mm/yr. Two of the San Simeon fault strands yield net slip estimates of
three to seven feet per event. On the basis of the slip rate and net slip'per event, Hall and- -
others (1994) estimated a recurrence 1nterval of 600 to 1,800 years for large surface
events ont the fault. These studies have determined that the San Simeon fault zone shows
multiple displacements of Holocene deposits. Therefore, the fault is considered 1o be
active (Jennings, 1994), and a Earthquake Fault Zone has been established along strands
of the fault bythe Division of Mines and Geoiogyundcr the Alqmst Priolo act as indicated
on Map 2. . '

The Hosgri fault zone has been mtcrpreted to extend from the northem. termination.
west of the southern San Simeon fault in the Cambria/Point Estero area to its southem. -
termination offshore of Point Pedernales (PGEE, 1988). The fault is located entirely
offshore, where conventional geologic mapping and paleoseismic studies cannot be
performed. On the basis of geophysical work by Steritz and Luyendyk (1994), the Hosgn
fault is characterized as a near-vertical oblique right-slip fault along most of - its length.
An altemative mterpretation of the southem Hosgri fault zone by Cummings and Johnson:
(1994) suggests that both the vertical and lateral slip decreases to the south and the fault
dies out offshore from Point Arguello. On the basis of studies performed for PG&E
(1988), the Hosgri fault (offshore and not rated) is interpreted to have lae Quatemary
smkevshp dmplacement along a lugh angle nonhw«;st strike fault zone. .

Santa Lucia Bank/Offshore Faults. Mappmg b"y PG&E (1988) has 1denuf1cd a zone
of deformed marine platforms interpreted to be the Santa Lucia Bank fault zone. The

zone trends northward off the coast of San Luis Obispo County: The zone of faulting -

was mterpreted from geophysical logs of the offshore area as part of the Diablo Canyon
ple(.Ct and USGS funded research for offshore oil potential. ]ennmgs 1994) indicates
portions of the Santa Lucia Bank failt zone to be active. The remmmng portions apparently
show Quaternary offset and are considered potentially active. The fault is mapped by
Jennings (1994) ar least 30 kilometers off of the San Lms OblSPO Coum'y coast at 1ts
closest point.

Tn addition to the Santa Lucia Bank fault zone, there are numerous unnamed offshore
faults shown on regional geologic maps. These faults typically are depicred as extensions
of onshore faults or as discontinuous, fairly short thrust fault segments that are generally
less than five kilometers in length. As with the Hosgn and Pecho faults, there is a high
degree of difficulty involved with evaluating these faults because they can not be directly
observed. The existing geophysical data generally is {rom deep seismic exploration and
does not include shallow subsurface data acquisition that could be used to estimate fault
activity, If the discontinuous fault elements represent a continuous fault surface, there is
a potential for earthquakes on some of the unnamed features to occur.
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Santa Maria River and Foxen Canyon Faults. The Santa Mana River and Foxen Canyon
faults are buried northwest-striking reverse faults that extend from south of Sisquoc in
Santa Barbara County about 40 kilometers northward to north of Nipomo. The faults
have no surface expression where concealed by late Pleistocene and Holocene alluvium
(Manson, 1985). The fault trace 1s buried and is inferred to parallel the Santa Maria River
and US. Highway 101 on the basis of interpretation of oil well and seismic data. The
fault zone Is mapped by Jennings (1994) as extending into the southern end of the Wilmar
Avenue {ault zone, and shows the Santa Maria River fault as potentially active.

Scrrano Fault. See West Huasna/ Qceanie fault zone,

South Cuyama Fault. The South Cuyama fault is located in the Salinian domain. It
extends from roughly New Cuyama northwest 1o Garcia Mountain, a distance of
approximately 61 kilometers. The South Cuyama fault is a west dipping thrust or reverse
fault responsible for the uplift of the Sierra Madre Range (Clark and others, 1994), and is
potentially active (Dibblee, 1971; Jennings, 1994). '

Sur-Nacimiento Fault. See Nacimiento Fault Zone.

West Huasna/ Oceanic Fault Zone. The West Huasna/ Oceanic fault zone trends north-
northwest for approximately 100 kilometers through the central portion of the Coastal
Franciscan domain. The fault extends from approximately the Santa Maria River on the
south to San Simeon on the north. Hall and Prior (1975) map a trace of this fault zone as
the Serrano fault near Morro Bay, which has not been differentiated from the larger West |
* Huasna-Oceanic fault zone for the purposes of this study The West Huasna fault, as
mapped by Jennings (1994), extends about 30 ‘kilometers from the Santa Maria River
northward to near San Luts Obispo. The Oceanic fault continues northward from near
San Luis Obispo to San Simeon. :

Hall (1973a) interprets the West Fuasna faukt zone to consist of low- to high-angle reverse
faults ¢ut bya younger set of nearly vertical faults. The last recognizable moveinent along
the fault zone took place during the late Miocene. More recent episodes of faulting
during the late Pliocene and Pleistocene are possible if the West Huasna and Edna fault
zones have the same history (Hall, 1973a). CDMG (Jénnings, 1994) considers the West
Huasna fault to have late ‘Quaternary movement, therefore the fault'is con51dcred
potentially active.

Whiterock Fault. The Whiterock fault is mapped as a paralle]l thrust to the Morales
fault towards the wcsterly end of the Cuyama Valley. Jennings (1994) indicates that the
Whiterock fault is inactive.

Wilmar Avenue Fault. The western segment of the Wilmar Avenue fault strikes west-
northwest and extends westward from Arroyo Grande Creek about seven kilometers to
an area offshore near Pismo Beach, where the f{ault i1s exposed in the seachiff. At Arroyo
Grande Creek, the eastern segment of the fault extends in a southeasterly direction
{ollowing 1J.S. Fighway 101 to the Santa Maria River. The fault is known primanly from
a sea cliff exposure near Wilmar Avenue in the City of Pismo Beach, where it displaces
the 120,000- ymr—old terrace a vertical dfstance of 6.4 meters (Nitchman and Slemmons
1994);

As discussed by Nitchman and Slemmons (1994), the eastern segment of the Wilrar
Avenue fault extends approximately six kilometers between Price Canyon and Arroyo
Grande Creek The eastern secuion of the fault is not exposed at the surface and is
mterpreted as a blind reverse fault that has formed a surficial monocline. That interpretation
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is based partially upon geologic data obtained from the “Farmboy” quarry where there
are steeply folded rocks on the north side of US. Fighway 101 and essenually flat rocks
of :about the same age on the south side of the highway.

Mapping by Nitchman and Slemmons {1994) indicates that the western segment of the
Wilmar Avenue fault, located northwesterdy of Arroyo Grande Creek, has displaced late
Quaternary marine terrace dcpositq but extensive urban devalopment along the projected
trace of the fault preclude recognition of possible Flolocene activity: On the basis of the
available geologic data, the Wilmar Avenue fault should be considered as potf,nua]ly active.
However, as discussed by Nitchman and Slemmons (1994), the fault is part of the
seismogenic southwestern boundary zone of the San Luis/Pismo block system and could
pose a seismic hazard to nearby communities. Although thetre is no evidence for surface
movement along the eastern fault segmemnt southeast of Arroyo Grande Creek, that portion
of the fault 1s interpreted by Nitchman and Slemmons {1994) to be a blind thrust fault

that has not propagated to the surface. If that interpretation is correct, there is a potential ™ -

for the eastern portion of the fault to generate damaging earthquakes. Additional snidies
are needed to further evaluate the seismogenic potential of the fault.

Historical Seismicity of San Luis Obispo County. San Luis Obispo Countyis located
within an active plate margin tectonic environiment. The central California coast has a
history of -damaging earthquakes, primarily assoctated with the San Andreas fault and
{faults within the Transverse Range to the south, However, there are a number of magnitude

M 50w M 6.2 which affected lasge portions of the Gemral Coast (PG&E, 1988). Some -
of thiese in-;tancal earthquakes with 2 magnitude of 5.0 or greater, (compiled by Clark and:

othem 1994) are summanzed on Table 4-7.

Large’ historical earthquakes, with magnitudes greater than M, 6.5, have occurred onlyin
the Transverse Ranges, offshore Santa Maria Basin, and along the San Andreas fault. The

recent seisruic activity indicated by this historical record (from 1962 to 1989) indicates.

sq,mflcam eanhquﬂke actmty occurred along the San Andreas fault, and moderate activity
i a broad area along sections of the Hosgri, San Simeon, Los Osos, Nacimiento and
posmbly the West Huasna fault zones. The historical earthquake record in Califoria
spans less than 200 yearsand provides only a pamal indication of selsmic hazard. The

absence of earthquakes on many recognized active faules and fault-related folds. in*

California probably reflects recurrence intervals greater than the historic record, rather
than lack of potential for future damaging earthquakes.

Earthquakes with magmmdcs of M, 5.0toM_5.5, or less, generally result mn minor damage
that is typically localized near the eplcemer region, Larger earthquakes that have been felt
in the County during the last century have generally occurred outside of the County, and
include events such as the M_7.0 Lompoc earthquake in 1927 and the M, 7.7 Arvin-
Tehachapi earthquake of 1952. Other more recent earthqualkes, such as the 1983 Coalinga

earthquake (M 6.7), 1989 Loma Prieta earthquake (M;7:1), 1992 Landers-earthquake - -

(M_7.5), and the 1994 Northridge earthquake (M, 6.6) were felt in the County; however,
no damage to structures is known to have occurred.

An evaluation of the effects that historc earthquakes have had in San Lws Obispo County
is useful 1o docurnent the levels of shaking that have occurred n the past and that may
likely occur again in the future. Several historic earthquakes are described below.

1830 San Luis Obispo Earthquake. The 1830 earthquake is noted in the annual report
from the Mission, and has an estimated magnitade of 5 (PG&E, 1988). The location of
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Table 4-7: Selected Historical Earthquakes with M 5.0 in Coastal Central California
from 1830 through 1989

Santa Maria BaginiSan Luis Bangs Domaln

072 | 3476 g2032% | v 5.4 E Los Alamos area
12121902 | 3476 12037 | . v 50 F Los &lamos area
1020 1913 J5.12 120.55° 5.0 F ATEOYD Grande area
0120 1915 3473 120238 il 5.8 E Loz Adames area
12011916 | 3518 12073 Vi . B0 F Avila area
A2 127 | 3485 12040 Wl 5.0 F Santa Maria area
D528 1020 3404 120,79 ERVE 5.1 ! OrcuttF rontal fauht
. Comstal Franciscan Domain _

PP 1830 363 12068 LY 50 Foo San Luis Obis po area
02011853 | 358 | 12448 i 5.0 D.F San Simeon area (7)
0709 fim?_ 3525 | 12048 iy 50 CF Lopei Canyon area
1221952 | 38577 12415 Y ¥ F " Bryson area
DE29 1933 | 3584 | 12134 w1 | 54 6 | san Simeon area

' : Salinian Dc:umzain_ o

1771852 | 358 1z44" - 6.0 F " Foor location
0226 1982 360 Cazio | W &0 B . San Ardo atea
0O2T 1938 3645 12125 v 5.0 B o
1102 'Isétﬁﬁ 3680 - 12092 Y 5.1 F _ San Ardo area

01023 184 3635 121.91 5.2 G Foint Bur area

Jag T

Weastern San Joaguin vdley Domain-

0306882 | 368 | 1212F o 5.7

D
DBOG 1916 | 367 1243 vi | 58 c Faicings area
0726 1926 | 366 1208 v 5.0 C dria area
12027 1926 362 1203 Wi 5.0 C Coalingd area
0205 1847 3623 12065 SN 5.0 B '
10825 1932 36322 120,52 ' Vi 8.4 G Hew Ed_rié area. .
0502 1953 G232 120,324 Y 5.7 G Coalinga earthquake
o722 1937 26 24 120.41 R 5.0 G Coalinga aftershock
02049 1885 2642 12017 5.7 | Kettleman Hills e arth-
quake
San Andreas Faolt and Micinity
0109 18257 363 110,88 15+ 7.8 b, E fori Tejon earthqgake
0z

0z 1821 260 120.5° Vi 5.6 ] San Andregs fault (7)
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Table 4-7: Selected Historical Earthquakes with M_>5.0 in Coastal Central California
from 1830 through 1989 {continued)

02051 1935 267 124.3F N £.5 D San Andreas fault ()
03002 1835 SEE e Ry V-V &4 ¥ SanAndreas fault (%)
04z 1985 | 364 121.08 Vil Bz D ‘S an Andreas fault (7)
11131892 | 368 121,65 Vil 5.6 o San Andreas fault (7)
OTR2 1EM | 342 T VI 5.5 D San Andreas fault (?)
0722 1899, 343 1758 wvin . BS D . San Andreas fault (7)
0503 1204 | 36D 12058 it 55 c Patfield arsa
09z0 1207 242 1471 RY1 6.0 e “San Andreas tault (3
124 1910 | 368 121.4 vii | 5o C Hollisiat area
1|j23 1816 346 - 1188 Al 6.0 c Tejon Pass drea
1023 1918 347 1180 Vi 55 c Tejoh Fass area
QZMBI 1818 | 350 1e0f | v 5.0 C Tejon Pass area
O30 1922 | 35765 120.25 I - BS B Cholame Valley area
oeMg 122 | 3575 1203 Vil T S IR - CholameValieytdiga |’
0605 1034 .| 3880 12033 vl a0 [ Pakfisld area’ "
0BOR 1924 | 36580 12033 il - BO B Paticield area
1224 1204 | 2503 12048 | W 5.0 B Pakfield area
0B24 130 | 3680 12145 i 55 B Hollister area
12281068 | 3580 | 12033 v 5.0 B Paikfisld area
09211941 | 3487 11893 v 5z A Cuddy Valley area
0726/ 1651 | 3658 - 424,18 vi 50 B Southeast crf:hﬂuib.ergr/
11416 1956 | 3585 12047 Y 50" B Southwestof Coalinga
0120 1950 | w87 121.43 vio | a0 B South of Hollister
0825 1656 3597 12080 . R B " Paidields equence
0528 1006 | 5505 120.50 il 55 B " Paddields equance
092 1870 | 3427 197.54 . Vi 5.4 '3 Lytle Cres: area
ozz4 1972 | acse 12121 Y/ 50 6 Southeast of Holfister
Reference Indesy’ Symbol Legend '

A Hileman and others, 18973
B Bolt and hiiller | 1975
C Toppozada and others, 1078
[ Toppouzada et al, 1581
E Yetes, 1085
F PGEE, 1938
& .S, Geolugizal Surnvey Earthquae T alalog
H Haukss on and others, 1888
| Hill and others, 1960
& Honinstrumental locatiors, estim ated from intenzity data
7 fndicate information s not pracisely knonn
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the event is poorly constrained and cannot be attrtbuted to a specific fault source, but the
earthquake rcportcdly occurred somewhere near San Luis Obispo.

1906 San Francisco Earthquake. This earthquake has been studied in detail and the
effects In San Luis Obispo County have been documented. Modified Mercalli intensity
ratings ranged {rom ITI-IV in the mland and north coast portions of the County, and I'V-

V in the south coast areas. The higher imensities were felt in areas undedwun by alluvial
soil, while the lower intensities ocuurrcd in areas underlain by bedrock formauons

1916 Avila Beach Earthquake. Tlus magnitude M, 5.1 event occurred offshore of Avila
Beach in San Luis Bay. The earthquake reportedly resulted in tumbling smokestacks of
the Union Ol Refinery at Port San Luis, and a landshde that blocked the railroad tracks.
The maximum intensity appears to be approximately VI (PG&E, 1988), but the available
descriptions of the shaking are somewhat limited.

1952 Arvin-Tehachapi Earthquake. This M. 7.7 magnitude earthquake occurred on
the White Wolf fault, located south and west of Bakersfield. Throughout most of the
County, ground shaking intensities of VI were felt. Intensities of IV-V were expenienced
in the northwest portion of the Coumy, and magnitude VIIL intensities were felt in the -
Cuyama area, in the southeast portion of the County. The higher intensities were ]Jkely
due 1o closer proxxmlty to the earthquake epicenter. :

1952 Bryson Earthquake. This magnitude M 6.2 earthquake likely occurred on the
Nacimiento fault, and resulted in intensity ratings of VI throughout-most of the western |

-portion of the County. Intensities of IV-V were experienced in the eastern portion of
the County Higher intensities were generally felt in the coastal valley areas that are underdain
by alluvml soils.

1934 and 1966 Parkfield Earthqualccs T}leqe earthquakes had magjnﬂudas of M_6.0
and M_5.5, respectively; and occurred on the San Andreas fault in the northeast corer
of the County. Edrthquake intensities generally conformed to anticipated characteristics
for events of this size, with imtense shaking (VII-VIII) being limited to-a relatively small
areanear the epicenters of the quakes. Moderate shaking was experienced in most of the
central and western parts of the County. A variation {rom the expectcd intensity [
characteristics was experienced in the La Panza area during the 1934 earthquake. La Panza
1s approxunatdy 40 miles south of the fnﬂt rupture area, but expcnenc:ed eanhquake
intensities of VIL

Fault l?uptw’e.

Hazard Description

A faultis a fracture in the earth’s crust along which movement has occurred either suddenly
dunng earthquakes or slowly during a process called creep. Cumulative displacement may
be tens or even hundreds of miles i movement occurs aver geologic time. However,
individual episodes are generally small, usually less than several feet, and are commonly
separated bytens, hundreds, or thousands of years, Damage associated with fault-related
ground rupture is normally confined 10 a faitly narrow band along the trend of the fault.
Structures are often not able to withstand fault rupture and uulities crossing faults are at
risk of damage. Fault displacement involves {orces so great that it is generally not feasible
{structurally or economically) to design and build structures to accommodate this rapid
displacement.

Geologic research (Ziony and Yerkes, 1985) has shown that historically active and active
faults (1., those with Holocene displacement) are the most likely sources for potential
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dammage associated with fault ruprure. The AIquist Priolo Earthquake Hazard Zone Act
{AP)} was developed by the State of Califormia to regulate developmcm near acuve {aults
and ntigate the surface fault rupture hazard. The Act identifies active earthquake fault
zones and. restricts buﬂdmg habitable structures over known active or potentially active
faults. Out of necessity; utilities, roads, and bridges often cross known active and potentially
active faults.

Fa_ult displacement can also occur in the form of barely perceptible movement called
“fault creep.” Damuge by [ault creep is uvsually expressed by the rupture or bending of
buildings, fences, railroads, streets, pipdines curbs, and other linear {eatures, Excellent
examples of fault creep can be seen in the Carnzo Plain area of eastern San Luis Obispo
County where gradual creep on the San Andreas fault has offset stream beds; roadways,
and fence lines. In addition, there is also the potential for coseismic creep, where movement
on a fault is triggered by an earthquake on another nearby fault.

As mentioned above, historically active and active faults are generally thought 1o present
the greatest risk for future movement and, therefore, have the greatest potential to result.
n _faul_t rupture hazards. A common ploblem in determining where ground displacement
may occur is identifying the Jocation of the fault. Many faults are hidden beneath deep .
accumulations of soil, Additionally; fault displacement may occur in rupturezones (similar
to the Landers and Loma Pricta earthquakes) instead of along a single fault trace. Another
consideration is that detailed geologic studies have not been performed in large portions
of San Luis: Obispo County. With the difficulties associated with mitigating the effects
of fault rupture; and in determining the precise location of faults; the most effective:
method to minimize. fault rupture hazard is 1o avoid placing structures in proxumty to'
suspccled fault locations.

Bcpause of the presence of numerous active and potentially active faults in San Luis
Ohbispo County, It Is appropriate to consider the potential for ground surface rupture due
to fauling. Portions of the Los Osos, San Sumeon-Hosgr, and San Andreas {faults have
been designated active by CDMG under the Alquist-Priclo Faule Zoning Act legislation.
The approximate limits of the earthquake fault zones recommended by COMG are shown
on Map 2, Gudelines for evaluating and mitigating seismic hazards in Cahforma are
discussed in a recent publication by CDMG (1997). - e e

Effects of Surface Rupiure

Permanent effects of ground displacement may mclucie abrupt changes in Lhe ground
surface elevation, damage and possible destruction of structures, alteration of surface
dramage patterns, changes in ground water levels, misalignment of streets, and changes-
in the gradient of sewer and water wilities. A qualitative description of {ault hazard
potential 1s presented below,

Table. 4-8: Fault Rupture Hazard

Very Lmrq' B Does notsrosé any known active, poterizlly active, or inactive Taults.
Lc-w ] '. C_rosseé fautihought to be inadtive.
Moderate Crogses potentially active fault.
High Cresses active faultwith Holocene offzet,
Wery High Crosses adtive faultwith Historic al offs et
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Unincorporated San Lvis Obispo Couniy

Fault Rupture Hazard Potential

Active and potentially active faults in San Luis Obispo County are shown on Map 2.

Active faults identified by the Alquist-Prioclo Fault Zoning set include the San Andreas,

San Simeon-Hosgri, and Los Osos faults. Fault zonation is continually updated and

reviewed by COMG, and it is likely that other {aults in addition o those currenty listed
by CDMG will be added to the list in the future.

Tables 4-4, 4-5, and 4-6 list major faults that have been mapped m San Luis Obispo
County. "The potential for fault rupture hazards along other faults listed in Table 4-4 as
inactive faults is generally considered to be low. However, this hazard should be constdered
when placmg a structuré near or over any suspected fault location.

The following paragraphs briefly discuss the fault rupture hazard potential for the several .
unincorporated areas of the County including Cambria, Cayucos, Nipomo, Oceano, the
South Bay area, San Miguel, Santa Margarita, and Temmpleton.

Cambria -

Mapped faults in the vicinity of Cambuna include the Cambria and Oceanic faults and the
offshore Hosgr fault. A]though the offshore Hosgri fault is considered to be active and
a likely source for furure seismic events, it does not itself provide a fault rupture bazard
to onshore facilities.

The potcnually active Cambria fault consists of a complex web of thrust faults that trend

northwest along Highway 1 into the town of Cambra. In the vicinity of Cambnia, the
fault zone extends from the eastern portion of the town eastward for about two kilometers.
The potentially active Oceanic fault zone (Jennings, 1994) consists of a zone of northwest
trending faults located about 8 kilometers northeast of Cambria. Because the faults are |
considered to be potentially active, they present 2 moderate fault rupture hazard to the
town of Cambria, Further studies to evalvate the activity of the faults are warramed prior
to placing structures near the mapped fault traces.

Cayucos

Faults in the vicinity of Cayucos include the Cayucos, Cambm and Oceanic fault : mnes
Geologic mapping by Kilbourne and Mualchin (1980) and FHall and Prior (1995) mapped.
the buried trace of the northwest striking Cayucos fault beneath the town of -Gayucos.
The fault is considered to be inactive and therefore results in a low potenual to serve as a
fault rupture hazard. Although CDMG considers the Cayucos fault to be inactive (Jennings,
1994), it is often undesirable to site structures over any fault as a result of nonmuniform
foundation support conditions and the potential for coseismic movement that could
result from earthquakes on other nearby faults. '

The northwest striking Oceanic fault zone is located about two kilometers northeast of
Cayucos. The Cambria fault zone is mapped by Fall and Prior (1975) as going offshore
north of Cayucos, and retaming 10 shore as a broad zone of faults passing through
Cayucos between the cemetery and Willow Creek. These faults are considered to be
potentially active and therefore present a moderate fault rupture hazard. Further studies
to evaluate the acuvity of the faults are warranted, prior to placing structures near the
mapped fault uraces.
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Nipomo

The faults in the Nipomo area include the Santa Mana River, Wilmar Avenue, Oceano
and West Huasna faults. The buried trace of the Santa Maria River/ Wilmar Avenue fault
is inferred to parallel US. Highway 101 in the vicimity of Nipomo. The Oceano fault
generally is trending northwest across the I\Tlpomo Mesa and 1o the town of Oceano.
The West Huasna [ault is mapped along the eastern side of the valley: As discussed in the
fault dLscnpuons portion of the text, those faults g 5encm]ly have a subdued topographic
expression and are considered to be potentially active by CDMG. Review of the Oceano
fault by Asquith (1997) suggests that the fault is inactive. On the basis of that information,
potentially active faults present moderate fault rupture hazard in the Nipomo area. The
mactive Oceano fault presents a very low potential as a fault rupture hazard. Although
the Oceano fault is inactive, it is often uridesirable to site structures over any fault as a
result of nonuniform foundation support conditions and the potential for coseismic
movement that could result from earthquakes on other nearby faults. Further studies to
evaluate the activity of the Wilmar Avenue and West Huasna faults are watranted, prior
to placing structures near the mapped fault traces. -

Oceano

The only known mapped fault in the vicinity of Oceano is the Oceano fault. The buried

trace of the potentially active Oceano fault 1§ interpreted to sunke northwest along the

southwestern side of the Cienega Valley about 1,000 meters southwest of Oceano, and

goes offshore near the mouth of Arzoyo Grande Creek. Although the {ault is classified

as potentially active by CDMG, review of the Oceano fault by Asquith (1997) suggests.
that the fault is inactive. The Oceano fault presents a very low fault rupture. hazard to-
Oceano. Although the Oceano fault is likely inactive, it is often undesirable to site structures

overany fault as a result of nonuniform foundation support conditions and the potential

for coselsrmc moverment that could rcsuh from earthquakes on other nearby faults.

South Bay

As discussed harem the South Bay area includes the communities of Los Osos, Cuesta-
by-the-Sea, Baywood Park, and the south Morro Bay area. Mapped faults in the South
Bay atea include the active Los Osos fault. As mapped by Letus and others (1994), the
Los Osos fault consists of a several hundred meter wide zone of west-northwest striking
lineaments and scarps located along the southem side of the Los Osos Valley. Portions
of  the Los Osos fault have. been zoned active by COMG (Treiman, 1989). Several
investigators (Lettis and others, 1994; Asquith 1997) have postulated that a splay of the
Los Osos fault trends northwest beneath the town of Los Osos. Asquith (1997) provides
the most detailed evaluation of the fault’s location, and has mapped the splay just west
and running parallel to the-extension of Farrell Avenue. The location of the “Strand B”
aplay of the Los Osos fault s shown on Map 2.

As dxscussed prevxousl); the activity of this faul segrnent is unknown, but is inferred to
be at least potentially active or possibly active. On the basis of ground water data, Asquith
(1997) infers that the northwest-southeast striking fault splay is an effective ground water
barner in wind blown sand formations at shallow depths, suggesting that the fault 1s
active: This could be of concem because the inferred fault splay is located several hundred
{eet'south of the South Bay fire station and the Sunnyside Elementary School. On the
basis of this information, the Los Osos fault and related branches present a moderate to
very high fault rupture hazard to the area. Further studies to evaluate the location and
activity of the fault are warranted, prior to placing structures near the mapped fault
traces.
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San Miguel
As indicated on Map 2, the data reviewed does not indicate that there are mapped active
or potentially active faults i San Miguel.

Santa Margarita
The only mapped fault in the Santa Marganita area is the potentially active Rinconada
fault. The fault trends northwest through the Santa Marganta area near Pozo Road, Trout
Creek, and the Salinas River, According 1o Hart (1985), although there is a preponderance
“of evidence that indicates movement along the Rinconada fault during the late Quarternary,
the fault lacks any geomorphic features wathin young allavium to suggest the fault is
active. Because the Rinconada fault is potentially active, it poses a moderate fault rupture
hazard to this area. Further studies to evaluate the activity of the faults are warranted,
ptior to placing structures near the mapped fault traces.

Templeton TR o

The only mapped fault in the Templeton area is the western trace of the potcnmlly active
Rinconada {ault system referred 1o as the Jolon fault. The fault trends northwest through
the community just south of the junction of Highways 46 and 101. According to Hart
{1985), although there is a preponderance of evidence that indicates movement along the
Rinconada fault during the late Quarternary, the fault lacks any geomorphic features
within young alluvium to suggest the fault is active. Because the Rinconada fault is
potentially active, it poses a moderate fault rupture hazard to this area. Further studies to
evaluate the activity of the faults are warranted, priorvo plaung stuctures near the mappnd
fault traces. ‘ - B

Arroyo Grande

Fault Rupture Hazard Pofential

Mapped faults in the City of Amoyo Grande are the potentially active Wilmar Avenue
fault and the inactive Pismo fault. As described by Nitchman and Slemmons {1994), the
Wilmar Avenue fault is exposed in the seacliff near Pismo Beach and the buried trace of
the fault is inferred to strike northwest-southeast parallel and adjacent to US. Highway
101 beneath portions of Arroyo Grande. Within the City limits, the Wilmar Avenue fault
is mostly concealed by deep alluvium along Arroyo Grande Creek. The potenually active
fault presents a moderate potential fault rupture hazard to the City. ‘The inactive Pismo
fault presents a very low potential fault rupture hazard, Further studies to evaluate the
activity of the faults are warranted, prior to placing structures near the mapped fault
traces.

Atascadero

Fault Rupture Haxard Poteniial

Mapped {aults in the vicinity of Atascadero are the potentially active Rinconada fault and
the Nacimiento fault zones. The Rinconada fault and its western associated fault, the
Jolon, is mapped trending northwest along the eastern City limits, The fault mostly lies
east of the Salinas River and outside the City limits. According to Hart (1985), although
there is a preponderance of evidence that indicates movement along the Rinconada fault
during the late Quarternary, the fauk lacks any geomorphic features within young alluvinm
1o suggest the {ault 1s active. Because the Rinconada fault 1s potenually active, it presents
a moderate fault rupture hazard to the City of Atascadero. Further studies to evaluate the
activity of the faults are warranted, prior 1o placing structures near the mapped fault
traces.

The Nacimiento fault zone consists of a nearly 10-kilometer wide northwest trending,
complex {ault zone located in the Santa Lucia Range of southwest Atascadero. The
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Nacimiento {ault zone is classified as inactive by COMG (Jennings, 1994), but is believed
10 be coincident with the location of the epicenter for historic earthquakes that suggest
the fault is seismically active. Given the uncertainty of the Nacimiento fault’s activity,
further studies to evaluate the activity of the faults are warranted, prior to placing structures
near the mapped fault traces.

Grover Beach

Fault Rupture Hazord Pofenfial

The only mapped fault near Grover Beach is the potentially active Wilmar Avcnue fault.
As described by Nitchman and Slemumons (1994), the Wilmar Avenue fault is exposed in
the seach{f near Pismo Beach and the buried trace of the fault i1s inferred to strike
northwest-southeast generally along the alignment of US. Highway 101.past Grover
Beach. The mapped location of the fault runs along a portion of the northem city limits
for Grover Beach. The Wilmar Avenue fault apparently offsets late Quaternary deposits;

therefore, it is considered potentially active and presents a amoderate fault rupture-hazard . -

to the City. Further studies to evaluate the activity of the fault are warranted, prior to
placing structures near the mapped fault traces. ~

Morro Bay ' .

Fault Ruptire Harard Poibnfm‘l

The only known mapped faults in the Gty of Morro Bayare the polcnually active Cambria
favltand posmble splays of the active Los Osos fault system. The Cambria fault is mappccl
within the easter limits of the City. The Cambria fault consists of a complex system of:

thrust faults located primarily in the hills northeast of Morré Bay The potentiallyactive: - .-

fault presents a moderate fault rupture hazard to Gity developments in that area’ - The
Los Osos fault Is active, but presents essentially no fault rupture hazard to the Ciry as.it
1s only mapped in undeveloped areas. Further studies to evaluate the activity of the faults

are warranted, prior to placing structures near the mapped fault traces.

Paso Robles

Faulr Rupture Hazard Porential

The only known mapped fault within the City of Paso Robles is the Rinconada fault. The
potentially active Rinconada fault js mapped through southwestern Paso Robles and crosses
FHighway 101 just south of Spring Street. A trace of the fault is also identified by ] Dibblee.
(1971) as running up Spring Street, which corresponds toa line of hot spmlgs that once-
existed in this area but have since been capped and buried. As a potentially active fault,

the Rinconada presénts a moderate fault rupture hazard to the City: Further studies to-
evaluate the activity of the faults are warranted, prior to placing structures near the mapped
fmﬁt traces.

Thc northern end of the potentially active La Panza fault is located about 20 kilometers
southeast of the Paso Robles, near the town of Creston. The northwest smkmg La
Panza fault is about 75 kilometers long. The Fluerhuero fault is a possible extension of
the La Panza and is mapped trending northwest along ; Huerhuero Creek south of Highway
46, but is not within the current Gy limuts.

San Luis Obispo

Fault Rupture Hazard Pofeniial

CIDMG (Treiman, 1989) hias mapped the active Los Osos {ault through a portion of the
City; whichi strikés northwest-southeast along the southwestern margin of the Los Osos
Valley. Treiman (1989) conducted field evaluations for the mam strand of the Los Osos
fault near the intersection of Los Osos Valley Road and Foothill Road, and found evidence
of movement in the last 11,000 years. This evidence of recent activity resulted in the
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establishiment of an Earthquake Fault Zone by COMG 1n 1989 under the Alquist-Priolo
Fault Zoning Act. It should not be mterpreted that the active portion of the main trace
of the Los Osos Fault is limited only to the designated Earthquake Fault Zone. Rather,
the limits of the established zone correspond to the limits of the available information
providcd m site specific studies that show a preponderance of evidence of recent fault
activity in that area. As addional information about other segments of the fault are
provided by additional studies, it may be appropriate for CDMG to expand the zone. On
the basts of the above data, the Los Osos fault presents a high to very high fault rupture
hazard 1o City developments near and southwest of the Los Osos Valley Road area.
Additional geologic studies are warranted to locate proposed structures in the vicinity of
the mapped trace of the fault away from postulated $plays.

Other faults that are near the borders of San Luis Obispo are the West Huasna, Occanic,
and Edna faults. These faults are considered to be potcnmallyacuve and prcsent a modemte
fault rupture hazard to developments iz their vicinity. - :

Groundshaking

Hazard Description
Sudden slip along all or part of a fault surface releases enc,rgy that has accumulated
within the earth’s crust and radiates that energy in the form of earthquake waves in all
directions away from the source. As the waves pass through an area, they produce the
~ shaking effects that are the predominant cause of earthquake ddmage In general,
groundshaking intensity diminishes as the distance from the earthquake epm,nter increases.
The loss of canhque energy that occurs as distance from the fault increases is called
“attenuation.” Numerous attenuation relationship theories have been proposed by various
scientists, and thesc theories are frequently revised and updated as more information
about the behavior of earthquakes is learned.

Groundshaking has historically resulted in a significant nisk to life and property damage.
The extent of loss that can result from groundshaking was demonstrated by the 1989
Loma Pricta and 1994 Northndge earthquakes which resulted in the loss of many lives
and property and infrastructure damage in the bﬂllons of dollars

1
Groundshaking can also trigger secondary seismic phenomenon‘ such as liquefaction, -
lateral spreading, seismically induced settlement and slope instability; tsunami and seiche,
and other forms of ground rupture and seismic response.

San Luis Obispo County s located in a geologically complex and scismically active region
that is subject 1o carthquakes and potentially strong groundshaking. The intensity of
groundshaking at a particular site or structure is a function of maty factors including: 1)
carthquake magmiude, 2) distance from the epicenter, 3) duration of strong ground motion,
4) local geologic conditions (soil type and topography), and 5) the fundarmental pcnod of
the structure. A brief description of those factors is presented below.

Earthquake Magnitude. Earthquake magnitude, as measured by either the Richter or
Moment Magnitude scale, is a measurement of energy released by the movement of a
fault. As the amoumt of energy released by an earthquake increases, the potential for
groundshaking impacts also increases.

Distance From Epicenter. Earthquake energy generally dissipates (or attenuates) with
 distance from a fault. Over long distances, this loss of energy can be significant, resulting
in a significant decrease in groundshaking with increased distance from the epicenter,

Techical Background Report County and Cities of San Luis Obispo

75



Duration of Strong Shaking. The duration of the strong groundshaking constitutes a
major role in determining the amount of structural damage and the potential for ground
failure that can result from an earthquake. Larger magnitude earthquakes h(we longer
durations than smaller earthquakes.

Local Geologic Conditions. The geologic and soil conditions at a particular site have
the potential to substantially increase the effects of groundshaking, The thickness, density,
and consistency of the soll, as well as shallow ground water levels, have the potential to
amplifythe effects of groundshaking depending on the characteristics of the earthqualke,

In‘general, the presence of unconsolidated soils above the bedrock surface can amplify
the groundshaking caused by an earthquake.

Fundamental Periods. Every structure has its own fundamental period or natural
vibration. If the vibration of groundshaling coincides with the natural vibration pcnod
of ‘a structure, damage to the structure can be greatly increased.

Tlie extent of damage suffered dunng an earthquake can also depend on non-geologic
factors. The type of building and its structural integnty will mfluence the severity of the
damage suffered. Generally, small, well constructed, one- and two-story wood and steel
frame buildings have performed well in earthquakses because of their light weight and
flexibility. Reinforced concrete structures will also usually perform well. Buildmgs
constructed from non-flexible materials, such as unreinforced brick and concrete, hollow
concreie block, ciay tile, or adobe, aré more vulnerable to earthquake damage.

Eﬁecis of Groundshukmg

The primary effect of gmundahakmg is the damage or destruction of buddmgs
infrastructure; and possible injury or loss of life. Building damage can range from minor
cracking of plaster to total collapse. Disruption of infrastructure facilities can include
damag,c to utihities, pipelines, roads, and bridges. Ruptured gas and water lines can result
in fire and scour/inundation dmmgc rcepccuvcly 1o structures. Secondary effects can
include geologic impacts such as coseismic faul movement along nearby faults, seismically
induced slope instability, liquefaction, lateral spreading, and other forms of gxound failure
fmd SelsmiC response.

Seismic Risk’ _ _ _
Seismic risk associated with earthqualses and public safetyis being addressed on an ongoing
basis by local, state and {ederal agencies. The most significant elements of this assessment
are the building codes and regulations that define acceptable risks and govern seismic
design Stguidards for residential, public, and infrastructure buildings and facilities.

Building safety and construction is regulated predominately by the requirements contained
in the Uniform Building Code (UBC), which is published periodically by the International
Congtess of Building Officials (ICBO). The UBC provides minimum standards that
represent current practices in building safetyand the construction of earthquake-resistant
structures. The building requirements of the UBC can be adopted by local junsdictions,
with amendments when necessary

Previous editions of the UBChave recognized the seismic exposure of San Luis Obispo
Countyto groundshaking hazards by categorizing the entire County within Seismic Zone
IV, the most stringent category forseismic design in the UBC. According to UBCstandards,
structires in Zone IV should be designed 1o the same seismic criteria regardless of their
proximityto faults. The 1997 UBC, not yet adopted bythe State of California, sull classifies
the County within Seismic Zone IV; however, the code now considers sail profile type
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and a near-source factor in the design of structures. Additional seismic hazards such as
amplification of ground motion and liquefiable foundation support soils are considered
in the selection of the soil profile type. The near-source factor considers modifications
for design based on the closest distance to a potential seismic source (faults), the maximoum
moment magnitude, and the slip rate of the fault. These types of parameters, as identified
in the CDMG database, are summarized for selected San Luis Obispo faults in Table 4-
4, and are being updated on an ongoing basis by CDMG. Design professionals may
recommend that structures also consider faults that are not listed in Table 4-4. A summary
“of other faults in San Luis Obispo County is presented in Tables 4-5 and 4-6, which may
be considered in addition to those listed by COMG. Ongoing studies are also being
performed by COMG o map seismic hazards for areas founded on soil profiles subject
to ground failure duning seismic events,

Groundshaking Hazard Potential _

Groundshaking caused by fault movement during an earthquake has the potential to
result in significant life, safety, and property damage impacts throughout San Luis Obispo
County. Groundshaking may occur as a result of movement along a fault located within
the County or along a more distant fault. Similarly, an earthiquake on any one of the faults
in the County limits could affect cach of the Cities within the County. Since proximity to
the causative fault is an important factor in assessing the potential severity of
groundshaking impacts, this analysis focuses on faults located in San Luis Obispo County.

Two recent studies by COMG have estimated potential ground acceleration that could be
experienced in California, Mualchin and Jones (1992) deterministically estimated the
maximuin credible ground acceleration that could be génerated by active and potenvally
active faults. Deterministic peak honzontal ground accelerations {rom this study range
fromalowof 0.4 g mn the central portion of the Countyto a high of about 0.7 g along the
San Andreas, Rinconada, Oceanic-West Huasna, and coastal fault zones.

It should be noted that the attenuation relationships used by Mualchin and Jones (1992)
and others to predict strong ground motion are based on empirical correlation to historic
ground motion records. As a result of staustical deviations associated with these
techniques, ground motions higher than those estimated can oceur for the potential
earthquakes being considered, plus or minus 50 percent or more. It should also be noted |-
that the ground accelerations shown on Mualchin and Jones are {or maximum credible
earthquakes, which considers the greatest potenual earthquakes that could eccur, and
does not consider the probability of that carthquake occurnng within a given time period.

CDMG (1996) published a probabilistic seismic hazard map for the State of California
with contours showing the peak horizomtal ground acceleration with 10 percent probability
of being exceeded in 50 years. The western portion of the County has a 90 percent
probability of experiencing ground accelerations in the range of 0.3 gto 0.4 g in the next
50 years: The eastem portion of the County adjacent to the San Andreas fault has a 90
percent probability of experencing a pmk gro'und acceleration of 0.5 g to 0.7 g in the
next 50 years. Again, the statistical variance in estimated ground acceleration could casily
be plus or minus 50 percent of the estimated ground motion.

San Andreas Fault

The San Andreas fault is one of the most seismically active faults in California and presents
a significant groundshaking risk to San Luis Obispo County, especially to communities
located i the eastern poruon of the County. Because of the proximity of the fault and
the refatively high probability of a major earthquake in the near future, the San Andreas
fault 15 generally considered the most likely source for strong ground motion in the County.

Technical Background Report County and Cities of San' Luis Obispo
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Consml Faults

There aré mumerous active and potentially active faults in the western portion of the
county and in the offshore area that have the potential to generate strong ground motion.
Those faults are shown on Map 2 and listed in Tables 4-4, 4-5, and 4-6. On the basis of
recent studies by PG&E (1988), the most likely carthquake sources for generating strong
ground motion in the coastal region of San Luis Obispo County are considered to be the
San Suneon—Hosgn Los Osos, and Santa Lucia Bank and offshore fauls, which are
shown as active faults by CDMG (] ennings, 1994). Other pottnnally active faults that are
thought to be seismically capable of generating strong ground motion include the Wilmar
Avenue/Santa Maria River, Oceano, Pecho, West Huasna-Oceanic, Cambria, Casmalia
(Orcutt Frontal-Pezzoni), Nacimiento, and Rinconada fauls.

Blind Thrust Faults

A potemnlly significant source of strong motion in San Luis Obispo Oounty is bumd or
blind thrust fauls and thrust ramps hypothesized beneath the Santa Maria Basin and
coastal areas of San Luis Obispo County by Namson and Davis (1990). The ramps
deseribed by Namson and Davis are the Point San Luis, Santa Lucia, Black Mountain and

Technical Background Report



La Panza faults. On the basis of their evaluation, Namson and Davis hypothesize that
there are several blind thrust faulis and a regional detachment fault located between
about three to 14 kidlometers beneath the San Luis Obispo County area. Based on
comparson with the 1983 Coalinga, 1987 Whittier Narrows, and 1994 Northridge
earthquakes and a database of worldwide earthquakes, they estimate that the thiust faults/
ramps beneath the central California coast could produce t,ar[hquair.es wnh magnitudes
in the range of magnitude M 5.0 to M 7.5.

+ - As demonstrated by the 1994 Northridge earthquake, blind thrust faults have the potential
to produce strong ground motion and significant structural damage without surface fault
rupture. In addition, strong ground motion measurements from the Northridge earthquake
demonstrate that: 1) earthquakes on blind thrust faults can produce ground accelerations
in excess of those currently estimated by conventional attenuation relationships for areas
dircctlyabovc the thrust fault/ ramp, and 2) there can be a significant amplification of the
ground motion due to the variation in alluvium depth and properties, referred 1o as .a
“basin effect”. There is a potential for both of the above conditions in the coastal and
central San Luis Obispo County areas if a large earthquake were to occur on a buried or

bhind thrust fauk.

Amplification of Ground Motion _
Rescarch has shown that areas that are underlain by layers of unconsolidated, recent
alluvium and unconsolidated soil matenial with high ground water have an increased nisk
of expenencing the damaging effects of groundshaking (Ziony and Yerkes, 1985). During
the Loma Prieta earthquake, ground motion was amplified up to 4 times as it moved up |- -
through the San Francisco Bay muds and caused significant damage to the Oakland Bay
Bridge and collapsed the Nimitz Freeway structure even though they were located more
than 60 km from the earthquake.

Areas within the 'Cbumy that are underlain by recent alluvial sediments (Qal) are depicted
on Map 1. Those arcas include the coastal valleys and plairis and intertor valleys near
annual streams and water sources. The coastal areas considered 1o be at increased risk to
amplification of ground motion include the Los Osos Valley; San Luis Valley; South Bay
area, Cambria, Cayucos, and the Grover Beach/ Oceano/ Arroyo Grande areas. Inland,

the main area with an increased risk appears to be along the Salinas River and Rinconada } . -

Creck. There may also be a potential for earthquake induced groundshaling damage
along Cholame Creek, Estrclla Crc&k, and the Paso Robles area.

To help quantifythe risk associated with carthquake induced groundshaking and secondary
phenomena such as iquefaction, previous regional geologic studies by the United States
Geologic Survey (USGS) and COMG have generally classified regions on the basts of
three factors: 1) soil/bedrock type; 2) depth to ground water; and 3) level of anticipated
strong ground motion. The above three factors are generally subdivided further to more
fully evaluate the level of nisk depending on the available data.

San Luis Obispo County

Ordinances and Regulations

In San Luis Obispo County, the UBC was adopted with amendments into the Cbunty
Building and Construction Ordmance, Section 19.01.012, Title 19 of the County Code.

Arroyo Grande

Groundshaking Hazard Poreniiol

The Ciry of Arroyo Grande is proximal o active and potenually active faults capable of
producing strong ground motion in response to seisnic events. Table 4-9 lists faults in

Technical Background Report County and Cities of San Luis Obispa
79



County and Cities of Sann Luis Obispo

80

Table 4-9: Sources of Ground Shaking in the Vicinity of Arroyo Grande

Fault Approximate coe " Maximum - Anticipated
- Distance Maximum Probable- - - Acceleration” .
(kilometers)* { . Earthquake |- Earthquake. - Range {g): .- .
Wilmar Avenue S0 B ¥ 4. 0.1-0.7
Blind Thrust 0 7% 6 - 0.2-08
Point San Luis
Los Osos 7 5 0.1-05
Pecho o 6% | 3 <0.1-0.3
Hosgri 25 . E 7% 6% w0 ol 01-02
Casmalia 21 o TK 8 0.1-03
La Panza 32 A 5 - 0.05-02
San Andreas 62 8% 8 0.1-0.2

*Measured from the intersection of Branch and Mason Streels

the vicinity of Arroyo Grande considered to be potential sources of relatively srong
ground shaking.

With a high probability for producmg a ma;or earthquake in the near future, the San’
Andreas fault and the offshore Hosgri fault present the most h.kely groundshakmg hazarcl; o
to Arroyo Grande, Other faults that have the potential to enerate strong, ground motion
in Arroyo Grande inclide thie active Los Osos fault, and the potentially active Wilmar
Avenue, Pecho, and Orcutt frontal fauks. Although the probability, or return interval, on
one of these closer faults is lower, the peak ground acceleration that could result from a
near-field event would likely be significantly greater than would be expected from a high -
probablhty event on the San Andreas or Hosgn faults. In addition to the mapped fauls,
there is also a potential for strong ground motion associated with earthquakes on

hypothcs;zed b_uned thrust faults beneath the coastal area '

Portions of Arroyo Grande that aré underlam bylayers of unconsolidated, recent alluvial
soil material have an increased risk of &xperiencing the damaging effécts of° groundshakmg o
These areas arc considered to be at an increased risk because of the amplifying effect that
can occur when unconsolidated soil materials are subject 10 groundshaking, Major areas
within Arroyo Grande that are undcrlam by recent alluvial sedlmems are depicted on
Maps 1 and 3.

Ordinances and Regulations
The City of Airoyo Grande has adopted the Uniform Code for Building Conservation.
This code belongs 1o a family of codes, published by ICBO, that correlate with the UBC

to provide jurisdictions with a complete set of building-related regulations for adoption.

Atascadero

Grouvndshaking Hazord Poteniial

The City of Atascadero is proximal to active and potentially active faults capable of
producing strong ground motion in response to seismic events. Table 4-10 lists faults in
the vicinity of Atascadero considered 10 be potential sources of relatively strong ground

shalang.

With a high probability for producing a major earthquake in the near future, the San
Andreas fault presents the most likely source of groundshaking to Atascadero, The closest
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Table 4-10: Sources of Ground-Shaking in the Vicinity of Atascadero’

Rihconada 3 7 W . B 04-08
La Panza ' 15 7V g 0.1-04
Los Osos 23 7 5 0D.1-02
Hosgri 36 7 % B 0.1-02
Sah Andreas 43 8 v 8 0i-02
Blind Thrust 5 7 5% 0.1-05
Black

Mountain

*Measured ffom Ei Camino Real and Traffie W ay

mapped fault is the potentially active Rinconada fault which has the potential to generate
a magnitude 6% 1o 7% earthquake with an estimated ground acceleration in the range of
0.4g to 0.6g., which, if 1t were 1o oceur, could have a widespread damaging effect on the
City. Other faules that have the potential to generate strong ground motion in Atascadero
include the active Los Osos and Hosgri faults but are located at some distance from the.
City and therefore pose a lesser ground motion hazard. In addition to the mapped faults,
there is also a potential for strong ground motion associated with earthquakes on
hypothesized buried thrust {aults beneath the La Panza and Santa Lucia Ranges:. .~ |-

Portions of -Atascadero with an increased risk of . experiencing the damaging effects of
groundshaking are those arcas that are underlain by layers of unconsolidated, recent
alluvial soil material. Areas within Atascadero that are underlain by recent alluvial sediments.
are depicted on Maps 1 and 3.

Ordmances and Regulations
In Atascadero, the UBC was adopted by Ordinance No. 248, w}nch amended Title 8 -
7 (Buﬂdmg Regulations) of the Anascadero Mumcxpal Code.

Grover Beach

Grovndshaking Hazard Poienmrl

The City of Grover Beach is proxnnal 10 active and potcnnally active faults mqu}e of
producing strong ground motion in response to seismic events. Table 4-11 lists falts in
the vicinity of Grover Beach considered to be potential sources of relatively strong
ground shaking.

With a high probability for producing a major earthquake in the near future, the San
Andreas fault and the offshore Hosgri fault present the most likely sources of
groundshaking to Grover Beach. Other faults that have the potential 1o-generate strong
ground motion in Grover Beach include the active Los Osos {ault, and the potentially
active Wilmar Avenue, Pecho, Orcutt {rontal faults. In addition to the mapped faults,
there is also a potenual for strong ground motion associated with earthquakes on
hypothc,syed buried thrust faults beneath the coastal area.

Portions of Grover Beach that are underlain by layers of unconsohdaled recent aluvial
soil material have an increased risk of experiencing the damaging effects of groundshaking,
Major areas within Grover Beach that are underlain by recent alluvial sediments are
depicted on Maps 1 and 3.
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Table 4-11: Sources of Ground Shaking in the Vicinity of Grover Beach

Wilmar Averue 1 B % 4 01-07
Blind Thrust 3 7l B 0.3-07
Poirt San Luis .
Log 0505 7 01-04
Pecho 5 A <01~ 0.3
Casmatia- Oreutt- 19 7% 6 0.1-0.4
Little Pina
Hozgt o T A 02-03
Rifcenada 23 % 6/ 0.1-0.3
Los Alamos 7 7 &% - b - . 01-02
Basaline
San Andreas 66 N 8 01-0:2

*Weasured from Crand Avenue and-MNorth 8th Street

Ordinances and Regulaiions
In Grover Beach, the UBCwas adoptcd by Ordinance No 95-5, which amended Mumc1pal
Code section 8101-8110.

Morro Buy

Groundshaking Hazard Pafenhal

The City of Morro Bay is located in proxmty to active and potemn]ly active faults
capable of producmg qtmng ground motion In response to seismic events. Table 4-12
lists faults in the vicinity of Morro Bay considered to be potcnlla} sources of relatively’
strong ground shaking, '

With a high probability for producing a major earthquake in the near future, the San
Andreas and the offshore Hosgri fault present the most likely sources of groundshaking
to Morro Bay. Other faults that have the potential to generate strong ground motion in
Morro Bay include the active Los Osos fault, and the potentially active Wilmar Avenue,

Rinconada, Pecho (offshore) and Santa Lucia Bank {offshore) faults: In addivion to.the. .. -

mapped {aults, there is also a potential for strong ground motion. assocnted ~with
eanhquakes on hypothew,ed buried thrust faults beneath the coastal area. '

Table 4-12: Sources of Ground Shaking in the Vicinity of Morro Bay

Blind Thrust 7 : S 7 s 0.2-06"
Sanlz Lucia . : 1 .

Hoeiti 14 7% 374 0.2-0:3
Los Osos ) T 5 01-05
Pecho 1 B % 3 0.01-02
Rinconada vy T B 0.1-072
Wilmar Avenue 21 B¥ - 4 0.03-0.2
San Andreas 64 8% ' ' 01-02

“heasured from the Emba:dadero and Harboy Street.
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Portions of Morro Bay that are underlain by layers of unconsolidated, recent alluvial soil
muatetial have an increased risk of experiencing the damaging effects of groundshaking.
Major areas within Morro Bay that are undcrlam by recent alluvial sediments are depicted
on Maps 1 and 3.

Ordinances and Regulations

In Morro Bay, the UBC was adopted i Chapter 14 18 (Ordinance No. 450) of tllc
Municipal Code. In 1996 the City Council amended Chapter 14.18 to provide for Volunmry
compliance with Cahfomn and Safety Codes sections 19160-19169.

Paso Robles

Groundshaking Hazord Porential o

The City of Paso Robles is proximal to active and potentially active faults capable of
producing strong ground motion in response to seisimic events. Table 4-13 lists faults in
the vicinity of Paso Robles considered to be potential sources of relatlvely strong, ground

shaking,

With a high probability {for producing a major earthquake in the near future, the San
Andreas fault presents the most likely source of groundshaking to Paso Robles. The
closest mapped fault to Paso Robles is the potentially active Rinconada faul which has |
the potential to generate a magnitude 6% to 7% earthquake, which, if it were to occur,
could have a widespread damaging effect on the Cll}' Tn addition to the mapped faults,
there'is also a potential for strong ground motion assocmted with eanhquakes on
hypmheswed buried Lhmst fauhs beneath the Paso Robles area., '

~ Portions of Paso Robles that would have an mcreased risk of experiencing the damaging
effects of groundshaking are those areas that are underlain by layers of unconsolidated,
recent alluvial soil material. Areas within Paso Robles that are underlain by recent alluvial
sediments are depicted on Maps 1 and 3. '

Ordinances and Regulafions
In Paso Robles, the UBC s adopted inn Chapter 17. 04 of the Municipal Code.

- City of San Luis Obispo

Groundshaking Hazard Porential : :
"The City of San Luis Obispo is prommal to active and potemmlly active faults mpable of
producmi, strong ground motion in response Lo seismic events. Table 4-14 lists faults in-
the vicinity of San Luis Obispo considered to be potemml sources of relatively strong
g,round shaking. : :

Tabie 4-13: Sources of Ground S_haking in the Vicinity of Paso Robles

Rinconada 2 T i ' ' 04-086

La Panza 32 T Y% 5 «01-0.3

Los 0s0s 37 7 5 <0.1-0.2

aan Andreas 8 ' 3% 8.0 . 0.2-03

" Hosgi | a0 7% 6% 01-02

Blind Thrust 73 7% - 89, 0.2-04
Black Mountain :

*Wieasured from Spring Stieet and 11ih Street.
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Table 4-14: Sources of Ground Shaking in the Vicinity of San Luis Obispo

l.os Oes 4 7 ] 0.2-06
Biing Thrusts 0 7% & %a 0.2- 0.6
Fairt San Luig : : S
Black Mountain : : _ .

Rinconads 13 7% B ¥ 0.2-03
Wilmar Avenue 14 § i 4 af1-03

Pecho 19 B _ 3 =0.1-0.2
Hosgri 25 T . G ¥% 0.4-02

Lz Panza 27 . T ' LN <0,1-03

San Andreas a7 A g 31-02

*Measured fiom Monterey Street and Dsos Strest.

With-a high probabﬂi{y for producing a major c,ar;ch'qu'akc. in the near future and proximity
to the Gity, the San Andreas fault and the offshore Hosgni faults present the most likely

sources of groundshaking to the City of San Luis Obispo. Other faults that have the

potential to generate strong ground motion in San Luis Obispo includes the.active Los
Osos faults. In addition to the mapped faults, there is also a potential for strong ground,
motion associated with carthquakes on hypothesized buried thmst faults beneath the
coastal area,.

Poruons of the City of San Luis Obispo that are underlain by laycxs of meonsohdated
recent alluvial soil material have an increased risk of experiencing the dqmagmg effects
of groundshaking, Areas within San Luis Obispo that are underlain by recent alluvial
qc,du:nenl,s are depicted on Maps 1 and 3.

Ordinances and Regulations
In the City of San Luis Obispo;the UBC is adopted in Chapter 15.04 of the Municipal

L:quefadmn

Areas that have geology that may be susccpuble to hquc,facuon are indicated n Map 3.

Liquefaction potential is dependent on site-specific features that can only be assessed by
a detailed evaluation of subsurface conditions at a particular location. Planners and public
agencies often use mapping of alluvial areas, such as indicated on Map 3, as a guide for
knowing when they should request site-specific studies to evaluate liquefaction potential
and its impact on development. These general maps of alluvial areas are often

“misinterpreted by subsequent agenacs and/or practitioners’ as depicting areas where

liquefaction hazards are known to exist. Care should be exercised in how these maps are
used, and what Interpretations can be made from them.

Hazard Description :

Liquefaction is defined as the sudden Joss of soil strength due to a mpld increase in soil
pore water pressures resulting {rom seismic groundshaking. In order for liquefaction to
oceur, three general geotechnical characteristics should be present: 1) ground water should
be present within the potentially hiquefiable zone; 2) the potenually liquefiable zone
should be granular and meet a specific range m gran-size distribution; and 3) the
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potentiallyliquefiable zone should be of low relative density. If those criteria are present
and strong ground motion occurs, then those soils could liquefy, depending upon the
intensity and duration of the strong ground motion. Liquefaction that produces surface
effects generally occurs in the upper 40 to 50 fect of the soil column, although the
phenomenon can occur deeper than 100 feet. The duration of ground shaking is also
an important factor in causing liquefaction to occur. The larger the earthquake
magnitude, and the longer the duration of strong groundshaking, the greater the potential
there 1s for liquefaction to occur.

Effects of Liquefaction

When liquefaction of the soil does occur, buildings and other objects on the ground
surface may ult or sink, and lightweight buried structares (such as pipelines) may float
toward the ground surface. Liquefied soil may be unable to support its own weight or
that of suactures, which could result in loss of foundation bearing or differential
settlement. Liquefacton may also result in the development of cracks in the ground
surface followed by the emergence of a sand/water mixture, typically referred to as a
sand-boil. In areas underlain by thick deposits of saturated, loose granular sediment
(such as alluvial valleys or beaches), substdence as much as several feet may result. Because
the alluvial sedimens are a heterogeneous mixture of soil types with variable thickness,
the resulting settlement is often differenuial. The differential settlement can cause significant
damage to nigid structures such as buildings and linear features such as pipelines and
highways.

Liquefaction may also lead to the lateral spreading of soft satnrated soils. Lateral spreading
15 a form of slope instability that results when the-lateral movement of a soil-block
toward an unconfined free face can occur when a layer of soil below the ground surface
liqueties. An example of where lateral spreading may occur is adjacent to stream banks.
Lateral spreading has been reported to occur on slopes of less than five percent, but it is |
difficult to evaluate the magnitude of the potenual lateral spreading, :

Liquefaction Hazard Petential

The areas of the County most susceptible to the effects of liquefaction are those areas
underlain by young, poorly consolidated, saturated granular alluvial sediments. These soil
conditions are most frequently found in areas underlain by recent river and flood plain .
deposits. Table 4-15 summarizes a general guide for assessing the vulnerability that some
soil/bedrock types may have towards liquefaction. ' '

Map 3 indicates areas of low 1o high liquefaction potential based on the geologic units
mapped in these areas. Holocene-age alluvium (Qa), and beach deposits may have a high
1o very high liquefaction potential depending on their density and the depth 1o ground
water. Dune sediuments (Qds, Qos) and pleistocene-age alluvial deposits (Qoa) and terrace
deposits {(Q) generally have a moderate liquefaction potential. The Pleistocene-age Paso
Robles Formation (QTp), Tulare Formation (QT1) and unnamed valley sediment (QTu),

Table 4-15: Vulnerability to Liquefaction

R ecentsediment Qa Unoonsolidated sand, gravel, sil, and clay deposits. High
Cuarlémazy Sediments Qoal,Qt, Qds, Qos | Generally unconsolidate d to poerly censolidated with ldoderate
and Formations deep ground watet.
QTp, AT QTu

VWeakhys corz alidated to poarly indurated sand, grawel,
silt and clay alluvial formation.

various Plivoene and older | Consolidated bedrock Lowe
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which consist primarily of weakly cemented silty sand, is exposed n large areas of the
County and also have a moderate liquefaction potcnml Areas underlain by Pliocene or
older bedrock (including sandstone, shale, granite, and Franciscan rocks) are considered
to have a very low to nil liquefaction potenual,

County of Suan Luis Obispo
Portions of coastal San Luis Obispo County are underlain by sediments that may be
vulnerable to Niquefaction. Developed areas that may be underlain by geologic units having
“a higher potential for liquefaction are the coastal communities of Oceano, Avila, South
Bay, Cayucos, and Cambria. Inkand communites that have development adjacent 1o rivers
or major creeks and drainages may have. limited areas that have a high potential for
liquef action hazards to exist. These inland communities inchide Nipomo, Santa Margarita,
Templeton, and San Miguel. Large portions of the County cast of Highway 101 are
uriderlain by Quarternary age formational sediments and alluvial materials that have a

a geoiogxc unit actually comains potentially liquefiable matexials and if 1hey require
mitigation {or development

Arroyo Grande

l:quefactmn Hazard Porential

The areas of Arroyo Grande that have a high potemml 10 be underlain by potentially
liquefiable sediments are those areas underlain by younger alluvium (Qa). The younger
alluvium underlies most of the lowlying downtown areas south of Branch Street and

dune deposits (Qos) and the Paso Robles Formation ((1p) that have a moderate potential
to be underlain bthut,fmb]c sols. Site-specific studies are needed 10 evaluate if a geologlc
unit actually contains potentially liquefiable materials, and #f they require mitigation for
development. '

Atascadero

Liquefaction Hazard Porential

The areas of Atascadero that have a high potential to be underlain by potentially hqueflablc 5
sediments are those areas underlain by, younger alluvium (Qal). Portions. of .the, City in.. -
the low lying - areas adjacent to Atascadero Creek, Graves Creek, and the Salinas River are
mapped as being underlain by younger allavium. Other portions of the City are
undeveloped. A nuajority of the City is underlain by older alluvium and Paso Robles
Formation, which are considered 1o have a moderate liquefaction potential. Site-specific
studies are needed to evaluate if a geologlc unit actually contains potentially liquefiable -
matertals, and if they require mitigation for development.

Grover Beach _

Liquefaction Hazard Pofeniial

The areas of Grover Beach that have a high potential to be underlain by potentially
liquefiable sediments are those areas undetfain by beach sand and young altuvium (Qa).
High ground water levels can be expected near the Pacific Ocean and adjacent 1o Meadow
| Creck. Areas undethin by dune sand (Qds) and older sediments that have a moderate
potential to contain liquefiable materials are mapped as older dune deposits (Qos). Site-
specific studies are needed to evaluate if a geologic unit actually contains potentially
liquefiable materials, and if they require mitigation for development.
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low to moderate potential for liquefactiou Site-specific-studies arenceded 1o evaluate ifz -

along Grand Avenue. Higher elevations st the westend of the City,and north of Highway?: -7« +
101 and Branch Street are underlain by older Quarternary sediments comprised of sand - - -



Morro Bay
Liquefaction Hoxard Potenitial

The areas of Morro Bay that have a high potential to be underlain by potentially liquefiable
sediments are those areas underlain by beach and sand dune deposits ((3s) and younger
alluvium (Qa). A majority of the City is underlain by these alluvial, estuarine, beach and
sand dune deposits. High ground water levels can be expected in the Embarcadero area
and other beach {ront areas. Flood plain areas along Chorro, Little Mosro and Morro
Creeks are also underlain by younger alluvium (Qa). The higher elevations of the Cityare
“underlain by older alluvium (Qoa), old dune sand (Qos), Franciscan Formation (KJf),

and volcanic (Td) bedrock, and have a moderate to nil potential 1o be underlain by
liquefiable sediments. Site-specific studies are needed to evaluate if a geologic unit actually
comtains potentially hiquefiable materials, and if they require mitigation for development.

Paso Robles

Liquefaction Haxard Porential

The areas of Paso Robles that have a high potential to be underain by potcntn]iy hqucflabk
sediments are those areas underlain by younger alluvivam (Qa). Geologic mapping indicates
that most of the City of Paso Robles is underlain by late Pleistocene and older alluvial
deposits (Qoa) and Paso Robles Formation (QTp) that have a moderate potential to be
underlain by liquefiable soils. Portions of the City that are located on recent alluvium in
the low lying areas adjacent to the Salinas River (or its tributaries) appear w have the
Ingheqt potential for liquefaction, Site specific studies are needed 1o evaluate if geologic
unit actually contains potentially liquefiable materials, and 1f thcy requne nnuganon for
development. . AT : '

City of San Luis Obispo

The areas of the City of San Luis Obispo that have a high potential to be underlain by
potentiallyliquefiable sediments are those areas underlain by younger alluvium (Qa). Most
of the City of San Lus Obispo is underlain by alluvium. Other portions of the Giy that
arc undetlain by older alluvium are considered to have a moderate liquefaction potential.
Areas of the Citylocated on Monterey Formation, Franciscan Formation, or other bedrock
units have a very low to nil quuefaction potential. Site specific studies are nceded to
evaluate if a geologlc unit actually contains potentially hquefmble materials, and if they
require mitigation for development. Sre sy :

Tsunami and Seiches

Hazard Description

"Tsunamis {(pronounced soo-nom-ee) are ocean waves generated by vertical movement of
the sea floor. The movermnent is typically caused by earthquake-related faulung, but can
also result from submarine Jandslides or volcanic eruptions. San Luis Obispo County
could be affected by tsunami caused by fault-related ground displacement on a local
offshore fault, or on a more distant fault. A common source of tsunami affecting California
in the past has been earthquakes on faults off the coast of Chile and the North American
coast (up to Alaska). .

In the open ocean, tsunami waves have a long wavelength (distance fromthe crest of one
wave tothe crest of the succeeding wave) normally over 100 miles, and a very low amplitude
{height from crest 1o trough). As these waves approach shallow water, their speed decreases
from a deep water speed of over 600 miles-per-hour to less than 30 mules-per-hour. The
wave energy is transferred {rom wave speed to wave height. Thus, waves as high as 100
feet have been formed.
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Tsunamus are a unique hazard because the arrival ume of a wave generated far out at sea
can be predicted fairdy accuraiely. Unfortunately, the intensity of the wave when it reaches
shore cannot be accurately predicted. Tsunamis are sometimes prcccded by a trough or
recession of ocean water that can attract people to the shore to examine what ¢ appears 1o
be a very low tide.

Sciches are defined as oscillations of enclosed and semi-enclosed bodies of water, such
as bays, lakes, or reservoirs, due 1o strong ground motion from seismic events, wind
stress, volcanic eruptiotis, and local basin reflections of tsunami. Seiches can result in the
creation of long-period waves which can cause water to ovcrtop contamment features or
cause seiche runup on adjacent land masses, similar to tsunami runup. The intensity of
the damage caused by a seiche is proportional to the magnitude and proximity of the -
event causing the seiche, and the amount of freeboard present at the time of the seiche.
Freeboard is defined as the vertical distance from the free surface of the water to the top
edgc of the containment structure. -

Effects of Tsunami

The threat of tsunami-related damage is primarily confined to low—lymg coastal areas. If
the gradient is shallow, tsunami waves can travel upstream into river channels. The primary
effects of a tsunami can be widespread destruction and damage to coastal structures. In
1964 in Crescent City, California, tsunami waves up to 20-feet high cmsed rore than $11
mllhon dollars in property damagc and resulted in 11 deaths

Acaordmg to Kllboumc and Mualchin (19804}, the followmg lusmncal tsunami have -
occurred in the area:

" Table 4-16: Historical Tsunarﬁis '

1868 LInknow . Tlotio Bay _ Unk notain
1878 Unknown | MowoBay | Unknown
10627 Local Pismo 'Beach . 1.8 meters (5.0 feel),
1946 : Alewtian Trench Sar Luks Obis po Bay 1.2- 1.5 meters (2.9 49 feshy -
1960 Chile-Peru Trench Central Coast P10 metars (>33 feat) .
1 964 Gulf |jf!£2,|agka o Central Coast #1.0 meters (3.3 feet)
Speculative

Reporiedly wertopped the sand spit that separgtesthe bay fromithe ocean u‘Aoqulth 19783,

Large 'tsunamié have niot been common on the Central Coast of California. So few
tsunamis have been recorded that the historical record is not extensive enough to develop
accurate recurrence predictions. The largest recorded tsunam to affect Galiformia was
caused by an earthquake in the Santa Barbara Channel m 1812. Resulting tsunami runup
waves are reported to have been up to 50 feet above sea level at Gaviota, and 35 fect
above sea Jevel at Santa Barbara,

PG&E (1973) rcportecl that the historical record for San Luis Obispo County includes
no tsunamis that have exceeded the normal tidal range. PG&E (19773} stiggests that faulung
in the offshore arca could generate tsunami wave height as great as six {eet. In San Luis
Obispo County, coastal areas near Port San Luis, Cayucos, and San Simeon were designated
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as having a “potential danger” from tsunami. This potential hazard level was the lowest
risk designation included in the study The potential for danmage to coastal structures
would be increased if the tsunami event were to coincide with a high tide.

As noted in the above table, the historic record shows tsunanus generated from far-field
sources. Houston and Garcia (1978) estimated the 100- and 500-year tsunami runups in
the study area based on far-field source generation locations (such as the Aleutian or
Chile-Peru Trenches). On the basis of their study; the estimated tsunani ranup along the
© Cayucos/Morro Bay coastline is approximately 9.5 feet to 24.2 feet for the 100-year and
500-year events, respectively. Those runups were calculated using astronomical high tides,
and compare well with recorded tsunamis that have occurred in Crescent City and other
locations along the California coast. However, according 1o Kilbourne and Maulchin
(1980), the worst case scenario would occurif a tsunami occurred during a meteorological
high nde (storm surge) which would add an estimated 14.5 fect (4.5 meters) to the runup
values calculated by Houston and Garcia (1978). Thus, with a worst case scenario, the-
estimated tsunami runup {or the 100-year and 500-year would be approximately elevation
24 and 39 {eet above mean sea level, respectively

The Houston and Garcia (1978) study did not evalate the tsunami runup potential
generated from local seismic events or local submarme landslides. It is difficult to model
the tsunami rumip Imgmtudcs based on local events; however, it is thought that Jocal
events can generate tsunami of equal magnitudes as far field tsunami sources (Kﬂbourne
and Mualchm 1980a).

San Luis Obispo County ' e
Tsunami Hazard Potential . S L

The tsunami hazard for the San Luis Oblepo County coastal areas is greatest for those
communities or portions of communities located below the estimated elevations for the
100- to 500-year events, that 1s, below elevation 24 and 39 feet above mean sea level,
respectively. In general, much of the coast of San Luis Obispo County is protected from
tsunant hazards by wide beaches, coastal dunes; or sea cliffs that provide protection to
coastal developments. Coastal developments most vulnerable to the tsunami hazards are
those located near mouths of coastal streams that drain into the Pacific Ocean, such as
San Simeon Creek in San Simeon; Cayucos Creek, Little Cayucos Creek, Old Creek and. |
Willow Creek in Cayucos; Morro Creek and Alva Paul Greek in Morro Bay; Chorro Creek
in Moo Bay and the South Bay area; San Luis Obispo Creek in Avila; and Meadow
Creek and Arroyo Grande Creek in Oceano. The severity of the exposure to the tsunami
hazard will vary locally depending on specific natural and artificial coastal conditions.

Seiche Hazard Pofeniial

Seiches could occur m any reservoir Jocated in the County; and in Morro and San Luis
bays. According to Kilbourne and Mualchin (1980a), seiches have been recorded in San .
Francisco, Monterey, and San Pedro bays. The extent of potential seiche runup within
Morro Bayls unknown, but is thought tobe less in magmtude than the affects of potenml
tsunani. :

Arroyo Grande

Tsunami Hazard Potential

The Cny of Arroyo Grande has no coastal exposure and is thereflore not vulm,mblc 0
tsunami hazards.
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Atascadero

Tsunami Hazard Porential

The Ciry of Atascadero has no coastal exposure and is therefore not vulnerable to tsunami
hazards. ' '

Grover Beach

Tsunami Hazard Porential :

Spcmfic analyses have not been pedormcd for Grover Beach to estimate the potcnual
tsunamirunup height. The tsunami hazard is greatest for that portion of the community
located below elevations of the 100- year 10 500-year events, that is, below elevations 24
and 39 feet below mean sea level, respectively. Additional areas of potential hazard are
along the mouth of Meadow Creek. In general, portions of coastal Grover Beach-are
protactcd from tsunami hazards by wide beaches and coastal dunes, The severity of the
exposure to the tsunami hazard will vary locally d(,pendmg on spemf ic natural and artificial
coastal conditions. o e T s

Morro Bay

Tsunomi Hazard Pofeniial

Specific analyses have not been performed for Morro Bay 1o estimate the potential tsunani
ranip height. The tsunami hazard is greatest for that portion of the community located
below elevations of the 100-year to 500-year events, that is, below elevations 24.and 39
feet below mean sea level, respectively Additional areas of potcntlal hazard are along the
mouths of Morro Creek and Alva Paul Creck, and within the bay at Chorro Creek. In
general, much of the coast of Morro Bay is protected from tsunami hazards by wide -
beaches, coastal dunes, or bluffs. that provide protection to coastal developments. Fhe

severity of the exposure to the tsunami bazard will vary locally depcndmg on specific
natural md aruﬁcml Loasml conditions.

Paso Robles

Tsvnami Haxard Pofential : :
The Cny of Paso Robles has no coastal exposure and is th:refore not-vulnerable to .
tsunami hazards,

San Luis Obispe e S e

Tsunami Hazard Potential o '

The Clty of San Luis Obispo has no coastal exposure aud Is thercfore not vu]nerabk, 0
tsunamt hazards, -

Slope Stability

Hozard Description

Landslides résult when the driving forces that act on a slope (1.e. the weight of the slope
material, and the weight of objects placed on it} are greater than the slope’s natural resisting
forces (the shear strength of the slope material). The down-slope movement of earth
material, eitheras alandslide, debas {low, mudslide, or rockfall; are part of the continuous,
natural process of erosion. This process, however, can be influenced by a variety of
cayses that change the stability of the slope. Slope instability may result from natural
processes, such as the erosion of the we of a slope by a stream, or by ground shaking
catised by an carthquake. Slopes can also be modified artificially by grading, or by the
addition of watér or strictures to a slope. Development that occurs on a slope can
substanually increase the frequency and extent of potential slope stability hazards.

Areas susceptible 1o landshdes are typically characterized by steep, unstable slopes in
weak soil/ bedrock units which have a record of previous slope failure. Conversely; areas
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with little topographic reliel underlain by geologic formations of high strength generally
have a low potential for slope-related hazards. There are numerous factors which effect
the stability of the slope, including: slope height and steepuess, type of materials, material
strength, structural geologic relationshlps ground water level, and level of seismic shaking,
Slope steepness or gradient is an important consideration with regard to slope instability:
Slopes with an inclination of 5 horzontal 1o 1 vertical (Sh:ly, about 11 degrees) are
normally fa1rly stable unless the earth materials exposed in the slope are very weak. As
the gradient increases, the potential for slope instability increases. Slopes steeper than
~ abourt 2h:1v i weak materials are prone to long term instability, Generally, sandy or
granular soils and rock units are stronger and less likely to be associated with large scale
landsliding then are soil and rock units composed of {ine-grained silt and clay.

In many slope failures, water is an important component. Water adds to the weight of the
slope material, thus increasing the driving force. Water can also facilitate movement by
decreasing the strength of the soil along a “slip plane” or a zone of - weakness in"the
materials, and by providing a buoyant upward force against the base of the landslide,
Water may be added to a slope as a result of development (i.e. through irigation, septic
systems, and changes in drainage) or natarally as a result of rainfall, Heavy rains, particulary
in areas that have been affected by wildfires, can tigger debris flows and mudslides,
which can be a particularly destructive form of down-slope movement.

Methods to mmnimize potential landslide hazards can best be implemented prior 1o
development that may cause, or be affected by, slope movement. The risk of slope-
movement can usually be reduced by performing a geologic/ geotechnical study of the
existing geologic conditions, and by implementing an-appropriately engineered grading |-
plan, Manyjunsdictions have adopted specific guidelines for geologic/ geotechnical studies
in hillsides areas. COMG (1997) provides minimum standards {or geologic studies 1o
address slope stability issues. Mitigating landslide hazards
afier development occurs, however, can be constrained
by the presence of existing structures and multiple
property owners. Remedial methods to correct the
effects of slope movement in developed areas may
include measures such as dewatering the hillside,
buttressing or retention of the slope, or removing the
unstable material. However, these measures may be
expensive and difficult to implement, depending on the
size of landslide.

This appraisal of potential landslide hazards is intended
to be used as a general guide for land use planning
purposes, only It should not be considered as a
substitute for performing appropnate geologic and soils
nvestigations, or a substitute for providing proper site
design and engineering of individual development
projects. The data 1ypically needed 10 adequately assess
the potential for slope-refated hazards must be obtained

Fotational Fallure
{no structural contraol)

_{one controlling discontinuity)

as part of a detailed geologic/geotechnical study of the
site; along with an evaluation of proposed terrain
modificauons. This type of site specilic evaluation
should be conducted at the time a specific project is
proposed.

Technical Background Report

Wedge Fallure
{contrilled by
two interseching
discontinuities)

Effect of structure on planar slope failures.
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Effects of Landslides

Downslope movement can range from the almost imperceptible creep of soil and rock
material to the sudden mass movement of an entire hillside. Soil ereep generally produces
fissures in the soil, cracked buﬂdmg foundations, tilting utility poles and trees, and damaged
underground utilities. Mass slope movement during a landslide can cause substantial
damage to buildings, roads, and infrastructure. Sudden slope movement can also result in
permanent changes to topographyand drainage patterns, such as the tcmporary damxm,ug
of. streams, Construction on slopes steeper than about 20 percent gradient:typically require
some type of special grading, modified {oundation design, or site modification to address
sloping, ground conditions and reduce the potential for slope mstablhty

Map 4 presents a summary of landslides hazards related to slope gradient and topography
that were identified within the study area based on currently available information. The
data presemed on Map 4 is limited, and areas of slope instability exist locally that are not
shown on this and other regional geologic maps. Criteria that -were used to evaluate the.
potential for landslide hazards as shown on Map 1, as well as factors that can be indicative
of slope instability locally, are summarized below:

Table 4-17: Landslide Hazard and Slope Instability Pqtential

Potential Criteria Used to Prepare Map 4 , Mdmnnal Cntena Indlcatnm uf Siope
o S . “Instability -
Lowy Slopes gradients of lessthan 20 percent, and no | Gedlogic units not susceptible to slope instability
previous landdides have been mapped., auch as Crelaceous sahdstone and hard
. volcanic rocks. Flat lving terrain with no previous
knowiedge of stope instability in that area,
Moderale Slpes wradients exceed 20 percent. and no | Flat  Ning  or favorable  orented hedding
previots landstides or formations having a | consisting of geglgic unils hot susceptible to
known propensity towards dope instability have | slope instahility. Few known cases of disiress to.
heen mapped inthat area. builldiias or irdragtructure resulting from slohe
ingtability.  Ateas within 100 feet of a slopes
gteeper. than 50 percent congsting of potertially
‘| unstable materials, or areas underlain by poory:|
consolidated or wealt rocks such as the Paso
Rohles - Formalion. Pismo  Formation  or
equivalent. ' '
High Slopes gradients seaed 50 percent or the siope | Highly fractured rocks of formations having
gradients exceed 20 percent and are undertain | moderately sloping adverse bedding condifions.
by formations known o have a propensty Tor | Distress to other buildings and infrastructure s
stope instability, creep, and landsliding, These | common,  Areas with  slope swashicolluyium
forrmations are rmostly the Franciscan melange, | Areas within 200 feet of an isolated landslide
serpenting, Monterey Fomation. Torp | less than SO0 feet wide (at its widest pointy.
Formation,  Rincon  Formation,  Atascadero B oo
Forrralion, and other Cretaceous fo Jurassic
age shales. _ _
Wary High Mapped landslide features, Slopes having  adversely  oriended  bedding,
' joirde, or faulting. \Wet slones showing signs of
creep, or springs. There arg many occulences
of known digtress o buildings and infrastrocture
in the ares. Hummodcky topoaranhy suaoestive
of soil creep. Areas within 300 feet of a large
scale landslide complex or isolated dides that
are greater than 500 feel wide (&t their widest
poirt).
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Landslide Hazard
In San Luis Obispo County, there are several geologic
formations commonly associated with slope stability
problemis. As noted on Map 4, those geologic units
include the Franciscan, Rincon, Toro, and Monterey
{formations. Of these, the Franciscan is the most
notorious formation known for slope instability.
Numerous landslides within the Franciscan complex
" are observable along the Highway 1 corndor {rom
San Luis Obispo to San Simeon. Numerous landslides
have also been mapped in the Franciscan and Toro
{ormations along Highway 101 on the Cuesta Grade.
Landslides in the Franciscan formation have impacted
residences, roadway facilities, pipelines, and other
infrastructure m the County. The Rincon and Toro formations have a- ﬁlrmlar geologlc
history of landsliding, but are genenally not as widespread as the Franciscan. [An active
“landslide has also been identified in the vicinity of Harbor Terrace near Port San Luis
Harbor west of Avila Beach.] ' '

Geologic fonmuom located in the County that present a moderate slope stabjhlyhamrd
potential include the Quatemnary bedrock units such as the Paso Robles Formation and
formations of equivalent age and composition. The susceptibility of areas underlain by
these formations to slope stability impacts will vary based on a variety of site specific

factors, such as slope, the orientation of bedding planes, fainfall, characteristics of the |

" overlying soil, and the type and extent of proposed slope modifications. In some areas,
slopes may be stable In a natural condition, but alterations to the hillsides to accommodate
urban development may cause unstable conditions that could adverscly affect furure
development. Prior to the initiation of new development that could be adversely affected
by slope movement, site specxfjc evaluations are necessaryto determine the hazard potential
and to 1deut1fy engineering design methods to minimize the nsk of landslide-related
damage.

Nurmerous large landslides are also mapped in the
steep mountainous terrain of the Samta Lucia, La
Panza and Caliente’ Mountain ranges and many .
canyons. Landslides of this type have been mapped
in nearlyall of the formations and are generally related
to steep slopes, adverse geologic structure, weak or
weathered {ormations, faulting, and wet slopes.

To date, only hmited geoclogic mapping has been
petformed to evaluate the presence of landslides in
the hillside areas of the County. Most of the geologic
studies to date have focused on large scale geologic
structure, faulting, or other geologic tssues and did
not specifically evaluate landsliding. A significant
amount of additional studies need o be performed to identify and evaluate landslides 1o
help reduce the potential for long term damage related to slope instability. General
guidelines for those studies are presented in publications by COMG (1997) and other
agencies.

State waler line, Reservoir Canyon.
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Ordinances and Regulations

The Uniform Building Code, which has been adopted by the County of San Luis Obispo
with certain amendments, requires that site specific investigations be performed for
development located in 1111151de areas. Investigations and pracucc,f; typically required for-
lnllsmle development include the foliowmg : :

®  Conduct thorough gc,olog,n:/ geotechnical st,udles by quahﬁed g,eotcd"amcal
- engineets and engmeermg geologists, £
® . Require both engineering geologists and geotechnical cngjmeers during (,onstructlon
" to confirm preliminary findings reponed during initial studies.
®  Require certification of the proposed building site stability in relation 10 the adverse
" effects of riin and r,arthques prior to the issuance of buﬂdmg permits. _
~®  Mandate coordination between the cvil engmcer and the project enginecring geologist
and geotechmcal engineer during construction grading, - _
® Require mitigation of on-site hazards caused by grading that may 2 affect ad)ounng‘
properties, including erosion and slope instability :

Sections 22/23.05.020 et. seq. of the San Luis Obispo County Land Use Ordinance and
Coastal Zone Land Use Ordinance, Tiles 22 and 23 of the County Code, contain the
County’s grading ordinance. This ordinance outlines specific requireménts for grading
permits, procedures for rcviewing and approving grading permits, inspection requiretnents
for completed grading pro;ects and eroston and drainage requirements. Section 22/ .
23.07.080 defines general requirements for identifying Geologu, Study Areas GSA) that. .
Woulcl require a geology report o addre:.s landslide hazards.

Arroyo Grande :

Landslide Hazard Potential

A majority of the existing development in Arroyo Grande is located on gcntly inclined
allyvial valley sediments and the lnlly terrain north of Branch Street, The potential for.
slope sLabihty hazards in valley areas is low to very low. The potential slope instability is
greatest in the hilly areas of the City. The potential for slope instability in the sloping -
terrain can mostly be mitigated by applying building code requirements that provide
mininmum requirements for building construction and grading on sloping ground as those:
areas are not known to be underlain by large landslide {eatures or notonously.unstable. .. -
formations. However, there are relatively steep hillsides and canyons near the Citggand as. .
development moves into those areas, there could be greater potential for slope -;mblhty
related concerns. A Lhorough geologic/ ;,eotc,chmcq} study should be prepared: prior 1o
development {or projects planned in those areas. General gmddnlﬁs for those studies are
presemed in pubhcauons by CDMC; (1997) and other : agencies, '

(

: Ordmances and Regulaﬁons .

‘The Uniform Building Code, which has been adopted by the Cny of Anoyo Grande

| ‘with certain amendments, requires that site specific i mves.tigmons be pcrformed for

development thatis located in hillside areas. Investigations and practices that are typically
requlred for hillside development include the following,

¢ Conduct thorough geologic/ geotechnical sLudlcs by quahflcd geo{cdnncal en;:mcers
and engineering geolowts _

®  Require both engineering ELOlOgIBT,S and geotechnical engineers during construction .
10 confirm preliminary findings reported during initial studics

®  Requre centification of the proposed building site stability in relation to the adverse
elfects of rain and earthquakes prior to the issuance of building permits.
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®  Mandate coordination between the civil engineer and the project engineering geologist
and geotechnical engmeer during construction grading.

®  Require mitigation of onsite hazards caused by grading that may affect adjoining
properties, nchuding erosion and slope instability:

Title 7, Chapter 1, of the Arroyo Grande Municipal Code provides development standards
adopted by the City pertaining to excavation, grading, erosion, and sediment control.
This chapter specifies performance standards and other requirements intended to protect
* public health and safety and minimize hazards from excavation and filling activities.

Atascadero

Landslide Hazard Poreniial

Development in Atascadero generally has occurred in two areas: along the alluvial valley

of the Salinas River and HFighway 101, and in the relatively steeply sloping terrain of the
Santa Lucia Mountains west of Highway 101. The primary bedrock geologic units exposed

in the area include the Tertiary-age Santa Margarita, Vaqueros, and Monterey formations,

" and Cretaceous-age unnamed, Franciscan, Toro, and Atascadero formations (Dibblee,
1971, 1973, 1974). The potential for slope instability in the alluvial valleys is low to moderate
because of fairy gentle slopes. Development m steeper hillside areas have a known history
of slope instability; and a moderate to very high hazard potential for slope instability
problems. Localized undercutting by streams or developmem could cause instability-
Appropnate geologic studies should be performed prior to development to evaluatc this
increased level of nisk. :

* The Franciscan and upper Cretaceous formations are exposed along the eastern flank of
the Santa Lucia Mountains (Hart, 1976) These formations are the predominate geologic
unit m the hilly southwestern portion of the Gity. In this area, Hart (1976) mapped 50
separate landshides encompassing 268 acres. The City has recently made repairs in this
area to roadways damaged from landsliding. Although some of the mapped landslides
may now be relauvely stable, the concentration of old and recent landslides are indicative
of relativelyunstable slope conditions. This area is considered to have a high to very high
potentiai for slope instabiity: Thorough geologic/ geotechnical study should be prepared
prior to development for projects planned in those areds. General gmde]mes for those
studies are presented in publications by CDMG (1997) and other agencies. .

Ordinances and Regulaiions _
The Uniform Building Code, which has been adopted by the City of Atascadero with
certain amendments, requires that site specific investigations be performed for
developmerit that is located in hillside areas. Investigations and practices that are typically
required for hillside development include the following.

¢ Conduct dlorough geologic/ geotechnical studies by qualified geotechmcal engmeers
and enginecring geologxsts .

® Require both engineering geologists and geotechnical engineers during construction
to confirm preliminary findings reported durmg mital studies.

®  Require certification of the proposed building site in relation to sLablhtyto the adverse
effects of rain and earthquakes prior to the issuance of building permits.

® Mandate coordination between the civil engineer and the project engineering geologist
and geotechnical enginecr during construction grading.

® Require mitigation of on-site hazards caused by grading that may affect adjoining
properties, including erosion and slope instability.
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Sections 9-4.138 through 9-4.146 of the Atascadero Zoning Ordinance provide
development standards adopted by the City pertaining 1o excavation, grading, crosion,
and sediment control. These sections specily performance standards and other
requirementts intended to protect public health and safety and minimize hazards from
excavation and {illing activities. In Atascadero, any grading on slopés at or exceeding ten
percent must undergo enwromnenml review pursuant to the California Environmental

Qu'thty Act (CEQA)

Grover Beach -

Landslide Hazard Porential

Grover Beach 1s characterized by fairdy gemtly inclined slopes with gradients of less than
50 percent on slopes consisting of older alluvium and late Pleistocene dune sands. The
potential for slope stability concerns is low. Locally, there may be a potential for shallow
slope fatlurﬁs in loose dune sands on areas of sieep terrain. The potential for slope

mstabxhty in the sloping terrain can mostly be mitigated by. qppiymg bullding code

requirements that provide minimum requirements {or building construction and grading
onsloping ground as these areas are not known to be underlain by large landslide features
or n_om_n_ous_ly unst_ablc {ormations. ;

Ordinances and Regulations
'The Uniform Building Code, which has been adopted by the Clty of Grover Beach with
certain’ amendmerits, requires that site specific investigations be 'performed for

development that is located in hillside areas. Investigations and pmctmes l,hat are, typlcally .

required for hillside development include the following. .

. Conduct 1110rough geologlc/ gcotechmcal studies by quqhﬁed gcotecfuuml engineers

- ‘and engineerig geologists
- Require both engineering geologists and geotechnical engineers during construction
- 1o confirm prelimimary findings reported during initial studies.
Require certification of the proposed building site stability in relation to the adverse
effects of rain and earthquakes prior to the issuance of building permits.
Mandate coordination between the civil engmecu and the project engineering geologist
- and gcotcchmcal eligineer durmg construction grading.

. properties, including erosion and slope instability.

Sebtions 8400 through 8423 of the Grover Beach Mm}icip"ﬂ Code providcs development

standards adopted by the City pertaining to excavation, grading, erosion, and sediment .

control. These sections specily pcrformance standards and other rcqmrcmems imended
1o protect public health and safety and munimize hazards {rom excavaton and filling
activities.

Mbrrd Bay

Londslide Haxard Porential

Numerous studies have documented unstable, landslide prone slopes in the Morro Bay
area ast of Highway 1 and north of Highway 41 (Coast Laboratories, 1975; Staal, Gardner,
and Dunne, 1987; Earth Systems, 1995; Fugro, 1997). Many of the lmdshdes mapped in
the area are associated with the Franciscan melange. These landslide hazards that have
inpacted residential development and lifeline facilities and are most prevalent on west-
facing slopes. Areas throughout the City where steep topography and geologic formations
prone 1o slope stability problems are located are depicted on Map 4. Although some of
the mapped landslides may now be relatively stable, the concentration of old and recent
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Jandshdes are indicative of relatively unstable slope conditions. This area is considered to
have a high to very high potential for slope instability. Thorough geologic/geotechnical
study should be prepared pnorto dcvdopment for projects planned in those areas. General
gmdehnes for those studics are presented in publications by CDMG (1997) and other

AREIC ICS

The potential slope mstability is greatest in the hﬂly areas of the City. The potential for
slope instability in the sloping terrain can mostly be mitigated by applying building code
" requirements that provide minimum requirements for building construction and grading
on sloping ground, as these areas are not known to be underlam by large landshde features
or notoriously unstable formations.

Ordinances and Regulalions

The Uniform Building Code, which has bccn Adopted by the City of Morro Bay with
certain ‘amendments, requires that site specific investigations be_performed for |
development that is located in hillside areas. Investigations and practices that are typically
+- required for hillside development include the {ollowing. -

*  Conduct lhorough geologu,/ geotechnical studlcs by quah[md geotechnical engineers
and engineening geolog,ms

® Require both engineering geologists and geotechnical engineers during construction
to confirm preliminary {indings reported during initial studies,

®  Require certification of the proposed building site stability in relation 1o the adverse
effects of rain and earthquakes prior to the issuance of building permits.. :

® Mandate coordination between the civil engmecr and the project engineening gGOlOngL :
and geotechmcai engineer duning construction grading, :

e Reqmre mitigation of on-site hazards caused by grading that may aﬂ"ect adjommg
propertics, mcluclmg erosion and qlopc m%ablhty .

General Plan poll(:les S»().l and S-7.1 and C'oastal Plan policies 9.04 and 9.07 require that
geology and soils reports be prepared to identify and evaluate potential adverse conditions
from gmdmg activities in specxﬁc areas of the Gty '

Paso Robles :

Landslide Hazard Poreniial

A majority of the existing devclopmcnt in Paso Roble\: is located in areas of gemly
rolling hills with slope inclinations between 50 percent to 20 percent or less. The primary
bedrock geologic unit in the area is the Paso Robles Formation (Dibblee, 1971, 1973;
Hart, 1976). However, the Paso Robles Formatlon contains localized areas of relatively
weak clayunits, which are susceptible to small- to large—sia:d landslides. These landslides
are not well mapped xegionally, but are often 1dcnuf1ed by site spec1f.1c studiee

The Salinas River flood plain is also an area of extensive developmem inthe Paso Robles
area. Because of the faidy gentle slopes, the potential for slope stability concerns in this
area is generally low The bedrock strata is locally folded and faulted and is subject to
localized undercutting by streams or development. If “the bedding becomes laterally
unsupported, there 1s an increased potential for instability Appropriate geologic studies
should be performed prior to development to evaluate this increased level of risk. General
guidelines for those studies are presented in publications by CDMG and other agencies.

Ordinances and Regulations
The Uniform Building Code, which has been '1clopted by the Clty of Paso Robles with

certain amendments, requires that site specific investigations be performed for
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developments Jocated in hillside areas. Investgations and practices typically required for
hillside development include the following

° Conduct ihorough geologic/ geotechnical studies by qualified geotechnical engineers
~ and engineenng gacologv;ts -

®: Require both engineering geologists and g geotechnical engineers during construction
1o confirm preliminary findings reported dunng initial studies.

®  Require certification of the proposed building site stability in relation to the adverse
effects of rain and earthquakes prior to the issuance of bu.lidmg perrmts

°® Mandate coordination between the civil engmf,u and the project enginecring geologist
- and geotechmcai engineer during construction grading,

® Require mitigation of on-site hazards caused by grading that ny affect adjoining
: properues mcluding erosion and slope msnbjhty -

'11tlc 20of Lhe Paso Rob]es Mummpal Gode prowdc,s development standards: Lhat haver=- -

been adopted by the City pertaining 1o excavation, grading, erosion, and sediment control.
These sections specify pcrformance standards and other reqmrements mtended to protect -
pubhc hc: alth and S'lfely and minimize hazards from excavation cmd f:lhng activities.

_ Clty of Sun Luis Oblspo

Landslide Hazard Porentfial - : o
A majority of the development in San Luis Oblspo is in the valley area with-a low to very
low potential for slope nstability However, the hillside areas to the east, north and west

of the City, as well as along the flanks of ' the Morros; are underfain by the Franviscan -

mélange, which is the source of significant slope instability: Areas of the Gity with stecp
topography and geologic formations prone to slope stability problems are depicted on-
Map 4. Because of the past slope stability related problems, a thorough geologic/

geotechnical study should be prepared prior to development for projects planned in

those areas. General gmdchu(,s {or those studies are prcscmed in publications by CDMG '
(1997) and other: agencms : :

Ordman ces and Regulahons

The Uniform Building Code, which has been adopted by Lhe Ciry of San Luis Obispo
with certain amendments, requires that site-specific mvestlganons be performed for .,
development that is proposed in hillside areas. Investigations and practices thatare typmally
requmd for hillside dcvelopment irichude the following '

® Gonduct, thorough geologic/ geotechmcal studies by quahﬁed geotcdlmcﬂ engeers
- and engineering, gcologlsm :
®: Require both engineering geologists and geotechnical engineers during construcmon
~ to confirm preliminary findings reported dunng initial studies.
®" Require certification of the proposed buiding site stability in relation 1o the adverse
effects of rain and earthquakes prior to the issuance of building pcrmits
® Mandate ¢coordination between the civil engineer and the project cngmeenng geologlst
~and geotcchmcal engineer dunng construction grading,
® Require mitigation of ‘on-site hazards caused by grading that may affect adjommg)
plopcmes mcludmg erosion and slope m‘;tablllty '

Subsidence
Hazard Description

One of the consequences of excessive ground water wnhdmwﬂ from an aquifer that
lacks 2 rigid framework is compaction of the aquifer. The water itself supports part of
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the load of the overlying materials and also keeps the grains of the aquifer loosely packed.
When the water is removed {rom the imergranular spaces, the weight of the overlying
rocks packs the grains together more closely This can not only reduce permanently the
capacity of the aquifer, but also cause serious lowering, or subsidence, of the ground
overlying the aquifer. Areas most vulnerable to subsidence are those underdain by loose,
compressible clay-rich soils, in'an area with excessive ground water withdrawal and general
Iowcrmg of the water tabk.

Effects of Subsldence

Subsidence can cause many structural problems. Most seriously affected are linear
infrastructure facibities sensitive to slight changes in gradient, such as sewers and pipelines.
Subsidence can also result n damage and seutling of buildings. Symptoms of settlement
or subsidence are cracking around door frames and windows, tilting of structures, and
popping or breaking of glass from windows.

County of San Luis Obispo

Subsidence has been documented along Los Osos Valley Road in the southem part of
the City of San Luis Obispo. The subsidence occurred as a result of ground water
extraction from mumnicipal wells that resulted in settlement of compressible soils 1n the
Laguna Lake area and eastern Los Osos Valley

There are several oil field operations i the southern coastal areas, and in the eastern part
of the County. There are no known reports of subsidence in these areas. Subsidence and
associated impacts on existing buildings has been documented in the Coyama: Valley; -
however, the subsidence likely occurred as a result of collapse of arid soils in that region
following the introduction of infiltrating water. The potential for collapse in ard soil
environments should be further evaluated as development oceurs in the southeastern
part of the County.

Arroyo Grande

There have been no known reports of subsidence i the City of Arroyo Grande. However,
there may be potential for future subsidence problems because much of the community
1s underlain by potentially compressible clay alluvium. Future studies should consider the
potential for subsidence due to lowering ground water levels within the saturated alluviom. .|

Atascodero

Alluvial deposits along the Salinas River and their tributaries have a long history of water
well use and heavy ground water extraction. However, the soils and aquifer materals are
generally too coarse, and extraction are relatively limited, 1o pose a significant potential
subsidence problem. There have been no known reports of subsidence in the Gty of
Atascadero.

Grover Beach
There have been no known reports of subsidence in the City of Grover Beach.

Morro Bay
There have been no known reports of subsidence in the City of Morro Bay.

Paso Robles

Alluvial deposits along the Salmas River and their tributaries have a long history of water
well use and heavy ground water exuraction. However, the soils and aquifer materials are
generally too coarse, and extraction are relatively limited, to pose a significant potential
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subsidence problem. There have been no known reports of subsidence in the City of
Paéo Robles.

City of San Luis Oblspo
Subsidence has been documented along Los Osos Valley Road in the southern part of
the Gy, of San Luis Obispo. The subsidence occurred as a result of ground water
extraction from municipal wells that resulted in settlement of compressible soils in the
Laguna Lake area and eastern Los Osos Valley: The subsidence in this area has since beul
avoided by discontinuing ground water removal activities. '

AL R AL e
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Health and safety hazards thar qffeu residents in San Lus Obispo County are not
limited ro geologic processes, and fire- and water-related hazards. A varicty of other
hazards, resulting primarily from man-made conditions, can result in public safety
risks, Jivaluated in this chaprer ate sflfu) hazatds Luulrmg from the use and
“ransportarion of hazardous materials, radiation from the Diablo Canyon auclear
power plant, clectromagnetic fields created by clectrical transmission lines and
houschold appliances, structures thar may be unsafe in an carthquake, airpore
operations, and dead or dying wees.

Hazardous Mafterials

Morge than 60,000 chemical substances are manufacrured in the United States, and
are used extensively for industrial, manufacruring, commercial, agriculrural, and
houschold wse. The benefies that are detived from such extensive use of chemicals
ate significant; however, the mismanagement of these bub\.mncm can cause heald;
safery, and annonanmE impacts, :

Hazardous materials use in manufacturing is widely known; however, hazardous
materials are also commonly used by 'wu(,u]rmal commercial, and service

establishments that are loc.tr(,d throughout San Luis ()lnspo County. Ex ampics of .
common businesses that rely o the use of hazardous mat(,rmls include dthOi‘ﬁObllC.

service stations, hospitals and medical labs, dry cleaness, water treatment fdulmas
agriculrural production, and a variety of light manufacruring uses, Houscholds are
also a major source of hazardous material use and hazardous waste gencration,
resulting from the use of paints, solvents, cleaners, pesticides and other similar
products.

Due to the widespread use of hazardous materials, accidental releases ar user locations
are likely to occur from nme to time. These types of incidents are usually small and
are contained quickly with lide risk to the public " The most sipnificant rsk resulting

from an uncontrolled release of hazardous matetials 1s likely to result from thé
wansportation of large quantities of these substances through the County using

truck or rail ransportation. Another potential soutce of a hazardous materials release
in San Luis Obispo County 15 from a limired number of underground pipelines that
predominately carry petroleum products. In the event of a leak or ruptmc these
pipelines could result in significant health and safery
tmpacts, as well as environmental damage.

Effects of Hazardous Material Releases
Most hazardous material incidents thar may occur
within the Connty will be small isolated events that
can be contained quickly and with minimum impact
to health and safery. A large or highly toxic relcase
of hazardous marerials, however, may rcquirﬁ
evacuaton of the affecred area, technical experuse
to control the event, and limitations on access to
the arca of the gelease. Other short- and Iongrum
impacts may include surface and ground warer
degradation, air pollution, fire, explosion, and health

Technical Background Report County and Ciiies of San Luis Obispo

101



Bleeder. }fné, _Farrah’ Roéd, Arfoyb Grande.

impacrs to wildlife, livestock, and humans, Clean-up of hazardous material releases
may also result in significant expenditures of public funds.

Hazardous Material Management Regulations

The growing public concern regarding the use and possible mismanagement of
hazardous materials has pmmprcd the passage of numerous federal, state, and local
regulations regarding their use, storage, transportation, handling, processing, and
dispo‘; 1l Mfmv of the L%Llhltu)m pcxmmmg to rthe use and storage of . hazardous
materials ar individual businesses are contained in the Uniform Fire C ode, which
has been adopted by the County. Regulations pertaining to the rransportation of
hazardous marcrials are contained in the California Vehicle Code.

Repulations pertaining to local moniroring and control of hazardous material use
by businesses are contained in California Health and Safety Code (section 25550 et
seq.). These segulations require businesses that use or store hazardous materials in
excdss of specificd quantities 1o provide information regarding the type and amount
of hazardous materials that are used onsite, and to prepare cmergency response
plans that are to be implemented in the event of a hazardous material release.
Businesses are also inspected on a periodic basis to ensure that handling, storage,
and disposal pracrices conform 1o regulatory requirements. These regulatory
requirements are commonly referred to in a “Business Plan” In San luis ()lnsp()
Courty, the County Environmental Health Dcpaumcnt has been ,sppmmcd as the
administering agency for Business Plans. In additon to the requirement to prepare
Business Plans, businesses that use’ or store specified quantitics of substances thiit
have been fisted as “acutely hizardous materials” may be reguired o preparc a Risk
J\er.ujcmmt and Prevention Program, which describes specific safety und record
l\(,(:pma, measures, and potential coanuumcs of 2 m;mrnls release.

Huzdrdous Material Release Response -

To address the potential for an uncontrolled hazardous material release in San Luis
Obispo County, and to cnsure that adequate resources are available to respond to a
significant hazardous material release, the County Office of Emergency Services
has prepared a Flagurdons zlfm‘ﬁ/z//r Lwrervency R.s{,ﬁ.aﬂrf FPlaw (1994). The objectives
of 'rhk‘; plan are tor e . e

?. Protect the public in the event of a hazardous material emetgency;

¢ Provide rapid and effective warning to citizens that may be affected by a
hazardous  material release; :
Idenrify the responsibilities of local, state, and federal agencies; and

L]

Describe the emergency organization and management systetns necessary to
implement the Plan, B

In the event of a hazardous materials selease in San Luis Obispo -
County that occurs off of a state ]11(711\\7,1), he fire agency of
jutisdiction where the selease has oceurted has incident command
authority. For hazardous nuirerial releases that occur on hjghwnys
or other roadways that the California Highway Patrol (CHP)
has jui‘isdicrion over, the CHP will assume incident command
authority, Both the local fire departments and the CHP arce
supported by the San Luis Obispo Counry Environmental Health
Department, which may provide the only response to small
hazardous material refease incidents.
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The California Department of Fish and Game (CDFG) responds to hazardous
matenal ncidents for the purpose of minimizing impacts to fish and wildlife. The
DFG also serves as the lead state agency in determining the completion of cleanup
when natural resources are threatened. The US. Department of Defense and the
US. Department of Energy are responsible for hazardous material incidents that

involve their respecuve facilities. Hazardous material releases that occur in or that
comtaminatée marine waters fall under the jurisdiction of the U, Ooast Guard and
the CDFG. A “Unified Command” is used when there 1s more than one agency or
" jurisdiction with a management responsibility for a hazardous material release.

Due to the common threat that a hazardous material incident could occur anywhere
in the County, the County of San Luis Obispo, all seven cities, fire departments
located throughout the County, and a variety of other agencies and jurisdiction,
have entered into a regional hazardous material cooperative agreement which
provides mutual aid response to hazardous materials emergencies. This- program
has resulted 1n the creation of a specialized team of personnel 1o respond to hazardous
material emergencies. :

Having, a common hazardous material response team allows for the sharing of
expenses that would otherwise prohibit most junsdictions in the County from having
similar response capabilities. The purpose of the response team is to “carry out the
abatement and emergency control of hazardous conditions and stabilize the same,
until these conditions can be tumed over to the appropriate authority for further
disposal” (OES, 1994). The response team is comprised ‘of firefighters from various {7~
jurisdictions throughout the County. When a hazardous materal response is réquired,
a primary response vehicle 1s dispatched from a centralized location, with other
team members from other junsdictions reporting directly to the mncident location,
Response vehicles are Jocated in strategic areas throughout the County.

Hazard Analysis

San Luis Ohispo County :

Due to the quantities and frequency with which hazardous materials are shipped
through San Luis Obispo County, transportation-telated accidents pose the most
significant hazardous material risk in San Luis Obispo Cotnty. Major transportation
routes such as US. Highway 101 and the Union Pacific Railroad are used to transpon
hundreds of thousands of tons of hazardous materials through the County each
year. These major north/south transportation corridors extend through or near
many of the major incorporated and unincorporated communities of the County,
thereby exposing a significant portion of the County’s population to the potentially
significant effects of an accidental transportation-related release.

Major east/west highways that are located in the County, such as State Routes 41,
46, and 166, are also used by hazardous material hauling traffic. Although these
roadways have lower traffic volumes than U.S. 101, they are two-lane routes that
mnclude potenuial hazards such as steep grades, reduced visibility, sharp turns, and
remote locations.

The transportation of hazardous materials is not restricted to truck and rail facilities
in San Luits Obispo County. Other systems that are used to carry hazardous matenals
include a network of pipelines that are predominately used to carry petroleum-
related products such as crude oil, natural gas, and fuel products. In support of the
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pipeline facilivies, there are numerous pumpmg stations, production and storage
facilities that '1150 have the potential to result in an uncontrollcd release of hazardous
ma'_cerlals. :

Although the most significant risk of a hazardous material release in San Luis Oblspo
County would likely result from a transportation-related accident, a variety of
businesses and industrial operatlons that are located throughout the County use
and store mgmfu,zmt quantities of hazardous materials. Releases that occur at business
and industrial sites can occur suddenly or result from underground Jeaks that can go
undetected or unreponcd for an extended period of time. Areas with significant
subsurface, contamination resulting from undetected leaks of petroleum products
from undergrouind pipelines and above ground storage facilities mnclude Avila Beach,
Tank Farm Road, and the Guadalupe Dunes areas. Other areas that have the potential
to experience hazardous material releases include areas that have been developed
with concentrations of light industrial and manufacturing uses. An example of:such -
an area is located in the vicinity of the San Luis Obispo County Airport and Tank
Farm Road, where numerous small manufacturing and light industrial uses have

been established.

To nnugate the polentml dfanger of hazardous materials, specific governmental agencies
maintain inventories of the names, locations and substances used by individual businesses
and other entitics. Per state and federal law; the County Environmental Health Department
maintains Lists of what materials are used at fixed facilities and where they are used. In ..

addition, Environmental Health and other agencies perform inspections of these facilities -
to ensure compliance with state and federal standards. ‘ '

Arroyo Grande

The most significant hazardous material-related risk in Arroyo ‘Grande resubis from
the transportation of hazardous materials along US. Fighway 101, which is used to
ship thousand of tons of hazardous materials each year. Highway 101 runs through
the center of Arroyo Grande and a major release of hazardous materals on this
roadway would have the potential to expose a significant portion of the Gity’s
population to significant-health and safety i impacts. Another potential source of a
hazardous material release in Arroyo. Grande is from a number of oil, fuel and
namml R plpt,hnes that are located in the City.

Hazardou's material use by businesses that are located in the Gty is limited. There
are no particular areas where comimercial, manufacturing, or industrial establishments
that use or store significant quantities of hazardous materials are concentrated. The
most significant hazardoiis material use and storage that occurs in and around the
City is from farming operations that use and store agriculture-related products such
as fenilizers and pesticides (Fibich, 1997).

Aiuscudero

The ‘most significant hazardouss marerial-related risk in Atascadero results from the
transportation of hazardous matenals along US. Highway 101 and the Union Pacific
Railroad, which are used to ship thousand of tons of hazardous materials each year.
Highway 101 runs through the center of Atascadero and a major release of hazardous
materials on this roadway would have the potential to expose a significant portion
of the City’s population to significant health and safety impacts. The Union Railroad
tracks are located along the eastemn portion of the City, near the Salinas River. A release
of hazardous material from the railroad could expose a large number of people to a
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significant health and safety risk, as well as resulting In significant environmental damage.

Hazardous material use by busmesses that are located m the City is limited. There are no
particular areas where commercial, manufacturing, or industrial establishments that use
or store significant quantities of hazardous materals are concentrated. Some of the most
significant hazardous materal use and storage that occurs in the City is from industrial
park-type vses, manufacturing uses such as cabmet shops, and a propane dlstnbuuon
termminal (Mchn 1997).

Grover Beach -

The most <;1gmf1ca11t hazardous material-related nsk in Grover Bcath results from
the transportation of hazardous materials along the Union Pacific Radroad, which
is used 1o ship thousand of tons of hazardous materials each year: In 1986, nine
railroad cars derailed; three of which were canying iso-butane. Although their were
no leaks; 3000 residents and visitors were evacuated. The Union Pacific Railroad tracks
are located along the western portion of the City, near the ocean and residential areas. A
release of hazardous material from the railroad could expose a large number of people
to a significant health and safety risk, as well as resulting in significant environmental
damage

There are no particular areas within Grover Beach with large concentrations of industrial
or other types.of land uses that use large qumtitics of hazardous materials are concentrated.
However, there is a gasoline distribution station and an industrial area located south of |
Farroll Road, in Grover Beach. Perhaps the most significant.threat to public safety from [+ - = -
hazardous materials results from the periodic incidents of dlegaliy d1sposed hazardous
wastes that are dumped within the City.

Morro Bay

The potential for hazardous material transportation- related
hazards to mmpact the City of Morro Bay is somewhat reduced
when compared to the mland civies of San Luis Obispo County:
Transportation-related hazardous material risks are not as
prevalent in Morro Bay because 1t is not located adjacent 1o U.S,
Highway 101 or the Union Pacific Railroad tracks. The major
roadway serving the City of Morro Bay is Highway 1, which is
not used to transport hazardous materials to the same exient
that Flighway 101 and the railroad are used.- o

Within the City of Morro Bay, however, there are industrial
operations that store and use substantial quantuties of hazardous
materials. The most significant of these uses is the PG&E power
plant. The City of Morro Bay Fire Department works
cooperatively with PG&E on an ongolng basis to address potential concerns, and reports
that there is a good relationship between the plant and the Fire Department regarding the
use and storage of hazardous materials.- A prominent concern of the Fire Department
regarding the plant does not result from direct plant operations, but is related to the
transportation of acid material that is used in the emission control systems of the plant
through the Gty (Cassel 1997)

Another hazardous miaterial concern in the City of Morro Bay is not related to the
industrial use. of hazardous marterials, but results from periodic incidents where
containers with unidentified. contents wash up on one of the City’s beaches. When
this occurs, the Gity/County hazardous matenal response team is called.
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Other hazardous material concerns pertaining to the City of Morro Bay are related to the
location of various petroleum industry facilivies that are located in or near the City These
facilivies include several pipelines and the Estero Matine Fuel Terminal that is located to
the north of the Cuy

Paso Robles _ :

The most slgmﬁcam hazardous material related nsk in Paso Robles resuls from the
transportation of hazardous materials along US. Highway 101 and the Union Pacific
Railroad, which are used to ship thousand of tons of hazardous materials each year.

Highway 101 and the railroad tracks run through the center of Paso Robles and a -

large release of hazardous materials on efther of these major transportation corridors
would have the :potential to expose a significant portion of the City’s population: to
significant health and safety impacts, as well as resulting in significant - environmental
damage: Another highway that runs through. Paso Robles is State Route 46. This
cast/west roadway serves as a direct route from US. Highway 101 to the Kettleman
Hills hazardous waste disposal {acility in Kings County. Paso Robles possesses 19.9
percent of all stationary hazardous materials generators in San Luis Obispo County.

City of San Luis Obispo

The most significant hazardous material-related risk in the City of San Luis Obispo
results from the transportation of hazardous matenals along U.S. Highway 101 and
the Union Pacific Railroad, which are’ used. to. ship thousand of tons of hazardous
materials. each year. Highway 101 and. the railroad tracks run through the center of
the City and a large release of hazardous materials on either «of ‘these major

transportation cornidors: would have the potenual 1o expose a significant portion: of .. -

the City’s population to significant health and safety impacts, as well as resulting in
significant environmemal damage.

Another hazardous material concern in the City is the presence of numerous
underground pipelines that are used to transport natural gas and oil products. An
accidental release of hydrocarbons from a pipeline would have the potential 1o
result in sxgmfxcant environmental damage, explosions, and. other health and safety
impacts.: ey

Within the Cny, there are approx;matcly 140- 150 busmesses that use haiardous

‘materials in sufficient quantities to require that they file a Business Plan with the

Fire: Dcpartmem; in accordance with the requirements of the California Health- and

Safety Code. While most of these businesses do not store large amounts of hazardous

materials, there are several industrial uses that use and store substantial quantities of
hazardous materials (Redel, 1997).

Radlaflon Hazﬁrds |

The Diablo: Canyon Nuclear Power Plant is located about 12 miles southwest of -

the City of San Luis Obispo. The plant has two power-generating units that are
bath pressurized water reactors. Each reactor has an electrical generating capacity
of about 1,100 megawauts. Unit 1 began commercial operation on May 7, 1985, and
Umt 2 was put online on March 13, 1986.

The electricity generating process at the power plant relies on the process of “fission,”
where umnium atoms are split, resulting in the creation of heat. This heat is used to
create steam, which is then used to spin a turbine and generator, which creates
electricity. The plant is designed to use slightly enniched vranum dioxide as a fuel.
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Table 5-1: Diablo Canyon Power Plant Protective Action Zones (PAZ)
and Public Education Zones (PEZ)

PAZ 1 This area exlends two miles from the plant and includes identified 1esidences, and isolated hill areas.

PAZ2 .. .| Thiszone extends six miles fromtha plant and ineludes identified residences, the plant aceess road, upper
sagmants of See Canyon and Frefume Canyon Roads, Montana de Ore State Pak, and solated hill

) areas, -

FAZ S Avilz Beach, Port San Luis, Pitatés Cowe, San Luis Bay Estates, Awiia Road, San Luk Bay Drive, See
C anyon Read, Squire and "S’ragg Canvyons, and Sunset Palisades.

PAZ4 Prefums Canyon Road, Los Osos Valley Road between Turr Road and Foothill B vd. extending oui about
10 miles. _ '

PAZ S E!aywood Park, Los Osos, Turti Read, Loz Osos Valley Road west of Turri Road, Clak 'V.a'lleﬁ,r to the north
about ten miles fram the plant

PAZ G City of Piemo Deach, Shell Brach south of Spyglass Drive,

PAZT Frice CanyenRoad and kolated hill areas north of Pismo Beach:

PAZ G C'rh.r. of Q.an Lok Obispo, Cal Poly, Catifernia Men's Colomy, Camp San Luis Obkpo, Cuesta Collega,

O'Conner W ay, Dreutt Road noth of East Cornral de Piedra Creek, Edna, County Club, Crestmon‘t Drive,
and Davenport Creek area,

PAZ G State Route 1westof Cuesta College, Ct%y of Morto Bay. Cayucbé. Wirhale B ock Reservolr area,

' PAZ 10 C'rh,r'bf ﬁrr.oy'o Grande, City of Grover Beach, Qceano, Halcyon'ancFPismo State Beach.

PAZ 11 C anyon area north of Five Cities that 5 bounded bv Prioe Gamrc-n Grouﬁ Road Huasna Creek and the
northern limbs of Arroyo Grande and Pisme Beachl. ™ ’

PAZ 12 Mipormo Mesa north of W illowy Road Tienega Valley, Dceano Dune§ State Yehicle Recreational Arga.

PEZ 13 | Nipomo Meza south of Willow R oad, Nipcmu Valley, Santa Mana Valley north of the Santa Mariz. and
Cuyama Rivers.

FEZ 14 U.5. 101 north of San Luis Dbrspo Santa Margania isolated hill areas noith and east of San Luis Obispe’
within 20 miles of the plant.

PEZ 15 R oute 1 north of € ayucos, Ol Creek Road, State Ftouiet!H tolated hilf areas north and east of Cayucos
and Motio Bay within 20 milés of the plant '

Souwrce: San Luis Dbispe County OES, 1937,

This fuel poses no major risk in its unirradiated state since it is of very low radicactrvity.
However, after being in the core during operation of the reactor, the fuel becomes
extremely radioactive from fission bj-products. These highly radicactive by-products
would be the main hazard in a nuclear power plant accident.

To control power plant operations and the potential {or a release of radivactive material,
the plant is provided wath muluple safety systems and barviers. These systerms, however,
cannot provide absolute certainty that a system failure will not occur. To prepare for
potential emergency situations that might develop at the power plant, extensive:
warning, reporting, and response plans have been developed. The response plan for
an emergency at the Diablo Canyon Nuclear Power Plant is contained i a document
called the County/Cities Nuclear Power Plant Emergency Response Plan. Upd’ated
information on the Emergency Response Plan is distrbuted to the pubhc each year,
as required by federal law.

Emergency Response Plans
The area around the power plamt has been divided into 1two types of zones for
emergency planming purposes: the Basic Emergency Planning Zone, and the Pubhc
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PROTECTIVE ACTION ZONES.
ZONE 1:2-MILE

ZONE 2: 6-MILE

To Paso Robles, Mid-State . . -
Fairgrownds and Camp Reberts ZONE 3: Avila / San Luis Bay / See
. Ly Canyon/ Squire Canyon

Atascadero -
ZONE 4: Prefumo Canyon /Los
Osos Valley
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Sowee: San Luis Obispo County 1997 l';'mcrgcn—cy Planner, p. 35
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Education Zone. The Basic Emergency Planning Zone is roughly a 14-mile circle around
the power plant. Since it is unlikely that the entive Basic Emergency Planning Zone would
be affected by a power plant emergency, it has been divided into 12 smaller subzones
called Protective Action Zones. These zones are depicted on the figure on the {ollowing
page and are described in Table 5-1. The Public Education Zone extends out from the
power plant apprommately 20 miles and has been divided into three zones. Tt is unhkely
that people in a Public Education Zotie would need to take protective actions in 111(3
event of a power plant emergency.’

Two basic factors would determine what, if any, emergency response actions would be
requited in any of the Protective Action Zones: the amount of radioactive matenal that
is released, and the s peed and direction of the wind. Based on the nature and severity of
the emergency; a variety of warning and response plans could be unplcmcmed Several
of th(,sc planning programs are described below:

Many of the programs described below are overseen and required by state and federal
agencies. 'The Federal Emergency Management Agency (FEMA) provides regulatory
guidelines on what local agencies’ emergency plans must contain. FEMA requires the
county and other local agencies to demonstrate the adequacy of the plans through drills
and exercises on an annual or bi-annual basis. '

In addition to FEMA, agencies such as the Nuclear Regulatory Commission (INRC) and
state Department of Health Services (DHS) provide oversight and guidance on many
health related issues. These issues including standards {for monitoring potential mdiological - |-
releases, and providing policies and guidance on protecuve guidelines such as issuing
Potassium Iodine (often referred to by its chemical component idenufier “KI”) for
emergency workers or the public (KI can block radioactive jodine from being absorbed
into the thyroid gland). Local agencies must rely on state and federal policies and guidelines
dealing with issues such as public distibution of K1 when planning emergencies at nuclear
power plants. Local agencies will continue 1o monitor developments in this area.

Radiologncal Waste Transportahon

In order to be prepared for the possxb:hty ofa tmnsponmon accident mvolvmg hazardous
substances, all seven incorporated cities, all other fire agencies in the county, and a number
of county agencies participate in the Regional Hazardous Materials (Haz Mat) Response
Team. The Haz Mat Response Team is jointly made up of every fire department in the
county, as well as the County Environmental Health Departiment, and- bas firefighters
trained 1o the highest level of hazardous material response, including incidents involving
mdxologlcal matenals

\Whﬂe the transportation of rachologjxcal waste Is regulated by the {ederal government,
local agencies would need to receive specialized traiming and equipment before large
quantities or high levels of such material were moved through the arca. In lieu of local
agencies, federal or state agencies should provide response teams during penods when
such matenal is being moved. In other areas of the country, the US. Depanument of
Energy has provided such training to Jocal agencies. Stmilar training would be needed
for response agencies in this area. Federal agencies generally work with local governments
to plan and prepare for transports of radiological and similar wastes.

Emergency Alert System

Formerty known as the Emergency Broadcast System, the Emergency Alert System is a
network of radio stations that would broadcast information about the power plant
emergency Information that would be provided may include announcing the Protective
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Action Zones that ate affected by the emergency and describing what actions residents
sbould take.

Early Wa_rn_ing Siren System

If a power plant emergency becomes serious enough to warrant evacuation of one or
more Protective Action Zones, or it is decided that residents should take shelter, Early
Warnmg Sirens will be activated. These sirens create a loud steady tone for three to five
| minutes, and alert residents to tune in to the Emergency Alert System-for more
| information. In addition to providing warnings regarding the Diablo Canyon power
plant, the sirens can be used to provide warnings about other emergencies, such as
hazardous material incidents, dam failure, or tsunami. Sirens are tested on-an annual
and quarterly basis.

E_vucuahon '

If it is determined that certain Protective Action Zone areas should be evacuated,
the Early Waming Sirens in that zone would be activated and specific information
about the evacuation would be provided by the Emergency Alert System radio
stations. In the event of an evacuation, residents would be directed to go to the
home of a person ontside of the affected area, or to go to a specified reception
center that would be operated by the Red Cross. Reception centers would be
located at Camp Roberts to the north, and the Santa Barbara. County Fairgrounds
in Santa Maria to the south. Plans for providing public transportation to the
evacuation centers have been developed, and include spemfu: co}lecuon pomts
where bus tranqportauon would be prowded '

Shel_ierlng . :

Sheltering ‘means staying inside with all doors, windows, and ventilation systems
closed. Sheltering reduces exposure to radioactive material and reduces the chances
of breathing in or receiving body surface contamination from radioactive material.
Taking shelter in a wooden house reduces exposure approximately 10 percent. A
brick or concrete structure reduces exposure by approximately 40 percent, and a
1arge office or mdustnai buﬂdmg can reduce exposure by up to 80 percent.

Schoo! Evacuui;on _ : SRR IR
Public, private, and parochial schools thm the Basm Emergency Plannmg Zone
have developed emergency. plans that would be implemented in the event of a
power plant -emergency. As a precaution, public school officials: may decide to
close their schools and move students to an Evacuation Center for School Children
before any public action is required. If an evacunation of a specific Protective Action
Zone 1s ordered while schools are 1n session, public school children in that zone will be
evacuated. Evacuation Centers for School Children would be located at the Mid-State
Tan‘gmunds in Paso Robles, and at Allan Hancock College in Santa Maria.

Power Plunt Emergencues _
Emergency situations that might occur at the Diablo Canyon power plant can be
described using. emergency classification levels that were developed by the {ederal
government. At each level, PG&E must immediately notily local, state, and federal
officials, who would implement appropnate emergency response actions. Under the
adopted classification system, not all emergencies mean a release of radioacuve material
has occurred or is expected. The four levels of emergency are described below.
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Table 5-2; Examples of Magnetic Fields at Distances from Appliance Surfaces

Clothes Diyer 481t 110 15 to 2 _ 01161
Clothes Washer 22103 0210 3.0 0.9t 048
Coffee Maker - 8t 29 D810 1.2 ) . - =B

Toaslers 10 {0 GO 0810 7.0 <a3.110 0,114

lions : 1210 45 1.2 to 31 : o116 0.2

- Can Openers : : 1300 to @000 . : 3110 280 - 0510 7.0
Blixers © : 58te 1400 & fo 100 s 0.5 10 2.0
Blendeis 60 to 220} 521047 " 03ie 11
Vaouum Cleaners 230 to 1200 2010 180 1210 18
Fortable Heater ) ‘_l1to_2.‘2—}3 1.5 to 90 ) S DMto2S
Hait Dryers 2 to 1900 o <0110 70 110 2.2
Electiic Shavers ~19 e 1500 - 0810 R0 : <0.1t0-33
Televigions 4840 100 O.41c 20 “01te 1.5
Fluoiescant Fixtures © - 4010 123 © 2432 ‘ <0110 28
Power Saws | 200 to 2400 g 10210 02110
Drilke 350 to 50 224031 - 081020

Source: Californla Dept. of Health Services 1992

Noilflcahon of Unusual Event _
This classification is de clared for an abnormal condmr_m at the pl(mt that indicates a
potential degradaton of rthe level of safety at the plant. No releases of radioactive
material requiting offsite monitoring are expected unless further degradation of
safety systems occurs, :

Alert

An alert would be declared for an acrual or poranml aubsmmml dcgjndation of the
level of safety at the plant, This would pu,p{u(, emergency personnel to J.Lspond if
necessary. Any radioactive releases would be expected to be limited to a small fraction
of the EPA Protective Action Guideline exposure level, bur would nor be expected

to require protecrive action beyond the plant boundary. Tiarly warning sitens would
not likely be activated and news reports would provide information abourt the situation.
Otber official actions that may take place include the possible closure to Montana de
Oro State Park and the closure of certain public schools, '

Site Areu Emergency

A site area emetgency would be declared in the event of an actual or ]ll\C]} failure of
plant funcrions that are needed for public safety, If a radioactive release occurred, it
would not be thutccl 1o require protective measures farther than one-hatf mile from
the plant. If evacuation or shelrering is recommended for the public in any Protective
Action Zone, sirens would be sounded and the Emergency Alerr System would be
activared to provide further information.
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General Emergency

A general emergency would be declared if very abnormal plant conditions caused or
might lead to actual or imminent core degradation or melting, with potential for loss of
contatnment integrity. Sirens would be sounded, the Emergency Alert System would be
activated, and the Protective Action Zones closest to the plant would likely be evacuated,

Fvacuation or sheltering in other zones within the Basic Emergency Planning Zone may
also be required.

Eleciromagnetic Fields

The most common type of clectricity that is used in the United States is alternating
current (AC), where the current does not flow steadily in one direction but moves back
and forth at a rate of 60 times per second, Wherever there 1s electric current, there are
also electric and magnetic fields which ate created by the clectric charges. Elecrric fields
arise from the amount of the ch‘usje and mdgncnc ﬁdds result from the motion of
thc charge.

Elecrric fields are measured in term of volts per merer (V/m) or kilovolts (1000 volts)
per meter (kV/m). The earth has a natural static elecrric ficld of about 120 to 150 V/
m at ground level. Natural static clecurie fields occurring beneath clouds and during
dust storms can be significantly moge intense. Almost all houschold appliances create
an clectric field derived from the voltage on the appliance even when not in use, if the
apblhncc is connected to an electrical supply. Electrical fields may be Lffcuwch shiclded
or bIockcd by objects such as earth, trees, ot hulldms;b :

Magnetic ficld intensity is medsored in 'anits'fefcrreti ‘to a “Gauss” (rhymeés with
“mouse”). Values are also reported in milliGauss (0.001 Gauss = 1 mG). The
carth has a natural static magnetic field of approximately (105 Gauss or 500 mG ar
middle latitudes, Unlike clectric flCldH magnetic fields cannot be hi()d\(,d 1)}
strucrures, '

Electric and magnetic fields are created by high voltage clectric transmission lines,
distribution lines that bring clectricity into structures, and from all common
household appliances that use‘dlectricity. The strength of electric and magnetic fields -
that dte produced by the transmission and use of electricity: diminish’ quickly as the
distance to the source of the field increases. Table 5-2 indicates how rapidly the strength
of magncetic fields from common hous(,h()ld appliances dissipates as distance is increased
from the source. - .

Orther common sources of magnedic fields are
cellular phones, computers, and appliance
transformers. Ilecetic and magneric fields
associated with the use of electricity differ from
other types of clecrromagnetic energy such as
x-rays and mictowaves. For example, x-rays
have so much encrgy that they can “ionize” or
break up molecules such as the DNA that makes
op human genetic material, Mictowaves are
absorbed by water in tissue, and by doing so,
the water and tissue i heated. Radio frequency
ficlds from radio and relevision wansmisters are
another step “weaker” than microwaves.
Although they alternare millions of times per
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second compared to electric fields that aliernate 60 times per second, radio frequency
fields lack the energyto ionize molecules, and can only heat body tissue when a subject
is very close to the source. Electric and magnetic fields, by contrast, do not have enough
energy to break chemical bonds or to heat body tissues.

Because electric and magnetic frequency fields that are usually present in the environment
do not ionize molecules or heat tissues, it was previously believed that they have no
effect on biological systems. In the mid-1970s, however, a variety of laboratory studies
demonstrated that biclogical changes can be produced bythése weak fields.

Current scientific research has focused on exposure to electromagnetic fields (EMF)
rather than electric fields. Although preliminary studies have raised the possibility
of emotional, behavioral, and reproductive effects, the greatest public concern
has arisen because of media reports about epidemiological studies showing a
statistical association of magnetic fields with cancer.-Epidemiological studies .relate -
the occurrence of disease In human populations to exposures suspected of being
causes of disease. The epidemiological studies have yielded some results supporting
a relation between cancer occurrence and exposure to magnetic fields, and some
studies have found no relation.

In late 1990, the California Office of Health and Environmental Assessment
prepared a report entitled “FEoalyation of the Porential Carcinagenicity of
Electromagnetic Frotd? which reviewed epidcmmloglcal and laboratory studies.

The report concluded the because of uncertainties regqrdmg the basic nature-of -~
the imeraction between EMF and biologic processes, it would be inappropriate to -
classify EMF as a carcinogen in the same way that chenucal carcinogens are
classified. In early 1991, the EPA’s Science Advisory Board reviewed the reports
and concluded that there is insufficient data to determine a cause and effect
relationship and that more research is needed.

In January 1991, the California Public Utilities Comumission (CPUC) began an
investigation of its role in mitigating health effects, if any, of EMFs from wtlity
facilities and power lines..In.Navember 1993, the CPUC 1ssued interim decision

93-11-01, which, in'part stated: “it is not.appropriate to adopt.any specific numerical - - -

standard in association with EMF. until we have a firm scientific basis for adopting any
particular value.” This decision also included requirements for developing design
guidelines for utilities 1o use in reducing EMF from new and upgraded facilities at no
or low cost. No or low cost is defined as being less than four percent of the total cost
of a budgeted project.

Due 1o their high voltage and high EMF exposure potential, electric trapsimission and
distribution lines are commonly identified as an EMF exposure source. The intensity
of electromagnetic fields created by power lines is dependent upon the line voltage,
the height above the ground or the depth below the ground, electrical phasing
configuration, and the distance {rom the line.

The Pacific Gas.and Electric Company reports that for distribution lines of 21,000
volts {21 kV)and less, the magnetic field strength under the hine would be 2-36
mG. At a distance of 50 feet, the {ield suength drops to 1-6 mG, and at 100 feet, 1t
drops further to 1-2 mG (PG&E, 1994) The EPA reports that a person standing
under a typical 230 kV power transnussion line is likely to be at least 20 or more
feet away from the line, depending on its height above the ground. Under these
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conditions, the magnetic field under the line is probably less that 120 mG. One hundred
feet away, the magneric field strength drops 1o about 15 G, and 300 feer away the
field is probably less than 2 mG. The actual strength of the magnetic field will vary
depending on the current moving thmm;h the line, as magnertic fields will be higher
during times of peak clecrricity usage.

Based on a graph of e ficld srrchgths provided from the Southern California
Edison Company, and not sci¢entific research dara; the Califormnia Department of
“Hducation has adopted lmits for locaring school sites near high voluage power
transmission line easernents (Merritt, 1994). The adopred sctbacks are listed below:

100 feet from the edge of easement for 50-133 kV lines;
150 feet from the edge of casement for 220-230 kV lines; and
® 350 fcet from the cdgc of casement for 500-550 kV lines.

Throughout San Luh ()bisp(} County, there is a neework of power transmission
lines as well as a number of substations and switching starions. There are also two
major power generating facilities, including the natueal gas burning facility in the
City of Morto Bay and the Diablo Canyon nuclear power plant. High volrage
rransmission lines that emanate from these plants are also locared throughout the
County. The prior figure depicts the location of major clectric. power lines and
facilities that are located in San Luis Obispo County.

Ar this rime, the evidence of potential health hazards from the delivery and usage -
of clecuic power is incomplere and inconclusive. A substantial amount of rescarch
has been conductred; however, more is needed to answer the many questions and
uncertainties - that must be resolved to formulate sound public pelicy. Undl the
necessary information is available o make informed decisions abour exposure to
FEMFs, individuals and the County and cities may wish to consider adopting a
“prudent avoidance” strategy. Prudenr avoidance means adopring measures to avoid
EME exposures when it is reasonable, practical, relatively inexpensive, and simple to
do so. For individuals, this may mean not using electric blankers, moving the computer

2

monitor further away from the user, and avoiding:thé.use of clecuic appliances when
manual powered appliances are also available, For jurisdictions, this may mean adopting
new devélopment standards that minimizes EMIT exposure near sensitive areas (¢.g.
schools; playgrounds, and hospitals), minimizing the creation of new EMI fields in
areas with existing high exposures, informing citizens of projected EME surengths
during rhe design or environmental review phases for new substations, transmission
and distribution lines, and limiting public exposure ro EMVs in siting new substations
and tmnsmlsslon/dlxmbunou hm,s when pmcm al alternatives exist,

Structural Hozards

In a strong earthquake, generally of Richter magnitude 5 or more, any type of structure
may experience some level of damage resulting from ground shaking, This damage
muay range from minot cosmetic damage, such as cracked plaster, to complete structural
failure and collapsc. If a structure is inadequately designed or construcred o withseand
the forees of earthquake caused ground shaking, rthe level of damage that may be
suffered is likely to be high. Afrer each major carthguake, important lessons are learned
regarding the ability of structures to resist the effecrs of groundshaking, and updaced
building codes incorporare these lessons as new construction requirements, As a result,
modern building techniques incogporate numerous design and constructon methods
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to help buildings and other swucrares resist the forces of
carthquake caused ground shaking,

It is generally not economically or structurally feasible to build
a torally earthquake-proof suucture. Therefore, there is 4 certain
level of earthquake-related damage risk associated with all
structures. The level of risk thatis considered o be acceptable
by the public is rypically determined by the cost of providing
-additional protection, the importance that the steucture he able
to. resist damage and remain functonal after a strong
earthquake, and the probability thar a stracture will fail during
an earthquake. For these reasons, buildings used for fire and
police srations, schools, hospirals, and other “ceitical” uses, are
generally designed and constructed to withstand higher levels

of groundshaking than “non-critical” srrucrures.

The performance of a structure in an earthquake will be
influenced by many factors; however, structures with similar
- construction marerials and building techniques generally exhibit
similar response characteristics. Factors that can- influence
‘building performance in an carthquake can include site specific
geologic conditions; the shape of the building and other

structral design characteristics; the magnitude and duraron
of strong shaking and other caithquake characteristics; building mitérial; dnd
construction quality. Certain types of building marerials and construction techniques’
have demonstrated the ability to resist strong ground motion betrer than other types
of building techniques and. materials. Listed below is a brief summnry of some of the
earthquake response characreristics that are typically associared with different types of
building constriction materials. -

Wood Frame Buuldmgs

Small one- and two-story wood frame structutes genetally. withstand the: effects of
ground shaking quite well: These buildings rarely collapse, primarily because of their
flexibility and light weight. Large wood frame buildings of two stoties. or more may
be badly damaged during an earthquake, bur usually do not collapse. Unfortunately,
wood frame buildings are prone to damage by fires that often oceur after a large
carthguake.

Steel Frome Bulldmgs

These structures are very flexible and will usually survive gmund Shdlxiné) well, As in all
types of structures, defects in construction such as poorly welded structural members
canr result in increased levels of damage.

Reinforced Masonry Buildings

When properly designed and constructed, réinforced masonry strucrares can survive
the effects of ground shaking quite well. However, these rypes of structures are britle,
and in strong quakes may crack and have a higher potential for collapse than wood and
steel frame structures. Improper concrere mix, structure design, or inadequate
reinforcement will subatfmrmil) mucast the potential for structural f’ulmt

Unremforced Masonry Buildings
These types of structures consist of buildings made of unreinforced concrete and brick,
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hollow concrete blocks, clay tiles, and adobe. Buildings constucted of these matenals
are heavyand brittle, and typically provide little earthquake resistance. In small earthquakes,
unreinforced buildings can crack, and in strong earthquakes, they have a tendency to
collapse. These types of structures pose the greatest structural risk to hfe and safety of all
general bullding types. '

Non-structural items and building components can also influence the amount of damage
that buildings suffer during an earthquake. Unreinforced parapets, chimneys, facades,
*signs, and building appendages can all be shaken loose, creating a serious risk to life and
property.

As descnibed above, unreinforced masonry buildings generally perform poorly in strong
earthquakes, and have a high potential to suffer extensive damage. Due to the public
safety risks that are posed by unreinforced masonry buildings, the California legislature
passed Senate Bill 547 (Government Code section 8875 et seq.). This legislation went
nto effect January 1, 1987, and required alt cities and counties located in Seismic Zone 4
(this includes San Luis Obispo County) to conduct an inventory of potentially hazardous
structures, including unreinforced masonry buildings. After the survey was completed,
junisdictions were required to develop a program to mmitigate potentially hazardous
stractures, All proposed mitigation programs were required to be reported to the
appropriate legislative body of the city or county and filed with the Seismic Safety
Commission. SB 547 requires the inventory and establishment of a mitigation program
that, at minimum, includes notification to the legal owner that the building is considered
1o be one of a general type that hustorically has hule resistance to-earthquake relatcd loads A

County of San Luis Obispo

To comply with the requirements of SB 547, the County of San Luis Obispo adoptcd
the Uniform Code for Building Conservation as part of Title 19 (Building and
Construction Ordinance) of the County Code. Surveys that were conducted to
identify potentially unsafe unreinforced masonry buildings identified about 80
structures that will require modifications to meet specified earthquake resistance structural -
standards. Identified structures that require setsmic retrofit are generallylocated in various
areas, mostly urban, The County’s ordinance implementng SB 547 requires the owners
of identified unreinforced buildings 1o demolish or complete modifications to the structure
prior to 1997 to 2000, dependmg upon the building’s use and number of occupants.-

Arroyo Grande ' :
To comply with the requirements of SB 547, the City of Arroyo Grande adopted
the Uniform Code for Building Conservation. Surveys thatr were conducted to locate
potentially unsafe unreinforced masonry buildings identified very few structures-
that would have required modifications to meet specified earthquake resistance
structural standards. Most of the buildings identified as unreinforced masonry
buildings were located in the Village ‘Area, The City worked closely with property
owners, and through voluntary measures, minimum earthquake resistance
improvements were made to all but one building. '

Atascadero

Toe comply with the requirements of SB 547, the City of Atascadero adopted
Ordinance No. 226, which amended Title 8 of the Alascadero Municipal Code ro mclude
the requirements of the Uniform Code for Building Conservation. Surveys that were
conducted to identify potentially unsafe unreinforced masonry buildings identified 20
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structures that will require modifications to meet specified earthqualke resistance structural
standards. The CGity’s ordinance implementing SB 547 requires the owners of idenfied
unreinforced buildings to demolish or complete retrofits to the structure prior to the
year 1996, However, at the time this report was produced, the City’s ordinance
implementing SB 547 was being revised in order to extend the retrofit deadline.

Grover Beach

To comply with the rcquuf,mcnts of SB 547, the City of Grover Beach adopted
ordinance number 95-5 (Municipal Code section 8103} which adopted the
requirements of the Uniform Code for Building Conservation. Surveys that were
conducted to identify potentially unsafe unreinforced masonry buildings originally

identified 19 structures that required modiﬁmtions to meet specified eanh:quake

resistance structural standards. These structures are located on Grand Avcnue The
City’s ordinance implementing SB 547 does not imve a deqdlme date,

Morro Buy

To comply with the rcqmrements of SB 547, the City of Morro Bay Municipal
Code section 14.18 adopts the requirements of the Uniform Code for Building
Conservaton, Surveys conducted to identify potentially unsafe unreinforced
masonry: buildings identified 15 structures that would require modifications 1o meet
specilied earthqualke resistance structural standards. These structures are generally located
in the downtown area (Morro Bay Boulevard and Main Street). Four of the buildings
were retrofitted in 1992-93 and all buﬂdmg owners were served with an-erder to.comply -
with the City’s Municipal Code section 14.18 in 1991. In 1996, the City Council amiended -
section 14.18 of the Municipal Code to provide for voluntary comph'mcc n accordame 4
wuh Cahforma and Safety Godes sections 19160-19169.

Paso Rohles

To complywith the requirements Of SB 547, the Clty of Paso Robles adopted Ordinance
No. 696 which adopted the requirements of the Uniform Code for Building Conservation.
Surveysthat were conducted to identify potentiallyunsafe unreinforced masonry buildings
wdentified [structures that will require modifications to meet spccified earthquake resistance
structural staridards. Identifiéd structures that require seismic retrofit are genem]]ylocated
in.the downtown area. The City’s ordinance implementing SB' 547 requirés the owners
of identified unreinforced buildings to demolish or complete modifications.

City of San Luis Oblspo

To comply with the requirements of ‘SB 547, the City of San Laus ObiSpO adopted
Ordinance No. 1287 which adopted the requirements of the Uniform Code for Building
Conservation. Surveys that were conducted to identify potentially unsafe uareinforced
masonry buildings idertified 127 structures that will require modifications to meet specified
earthquake resistance structural standards. 67 percent of the identified structures that
requite seismic retrofit are generally located in the downtown area. Ordinance No. 1323
requires the owners of identified unreinforced buildings to demolish or complete
modifications to the structure prior to the year 2017. In the intenim, property ownets are
required to complete partial strengthening as a condition of reroofing the building.

Airport Hazards -

San Luis Obispo has three airports, San Luis Obispo, Paso Robles and Oceano. In rural
areas, there are numerous private landing strips. Each of the three operating airports has
designated hazdrd zones extending from the énd of each active runway. Safety hazards
assoclated with the County’s awrports are principally related to the risk of an aircraft
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accident and are addu,sa(,d by cach zmpoi! 5 land use phln adopted in (,()mpimnu, with
Section 21675 Uf the California Public Ulities Code. Noise occurting ar. these s 'm_pous, is
addressed in the Noise Tlement.

San Luis Ob:spo

T'his is the la, FUST AlrporT in the County, providing commuter and puvatc service to the
region, Three major aislines operate commuter service (flying 15 o 35 scat propeller
plancs) 10 Los Angeles, San rancisco and Sacramento. Other smaller compzmi(:s also
provide regular and charrer service. The airport is located south of ‘the City of San Luis

Obispo in the Edna Valley, The area to the east of the airport is undeveloped property (at
various times lagge projects have been proposed for this acea) and vineyards, Surrounding .

the airport is the indusrrial and commercial area known as the “Airport Area” of the
County. This area has long been under consideration for annexation ro the City and will
continue 1o develop. Most airerafr risk would be to properties 1o the west and mufhust
of the airport.

Paso Robles

The second lagpest airport in the County is located it the nottheast potdon of the (,ny of
Paso Robles, near the California Youth Authoriry facility. As well as that facility, this
mumnicipal atrport is near low and medium densicy residental uses in the Jardine Road
area to the east. Areas north and south of the airporr are lleTI'v(,l\’ undu*clopcd The
atrport is used pnmul!v b) private aircraft, although on occasion (usually because of fng)
flights will re-route to Paso Robles from San Luis Obispo. The ¢ airport also has an active
sky diving business (15 to 20 flights per week). There have been occasional conflicts (teal
ot perceived) benween aireraft and jumpers, The airport is also used extensively by state
fire fighring aircraft during wildland fire scason. .

QOceano _ _

The smallest of the three airports, Oceano is mostly used for private aircrafi. The airport
is located south of the communiry of Oceano. Tr has a single runway which has row of
crop fields to the cast; and a residental area and the Pacific Ocean to the west,

Hazardous Trees _
Marure trees can be an integral part of a commumiry, ofren providing a distinctive appearance
andl helping ro establish and define the character of the communiry, Examples of how trees

can help o define the identity of a community can be seen in severat locations in San Lujs
Obispo County. These examples include the Monterey pine trees of Cambria, cucalyprus

rrees of the Nipomo area, and the oak rrees of the Paso Robles area. To help preserve wees
from indiscriminate or unnecessary removal, the County of San Luis Obispo Land Use
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Ordinance (secrion 22.05.060) specifies conditions
where a perit is required o be obtained prior 1o
the removal of certain rrees within ueban and village
areas. One of the criteria for removing a tree is when
it is “dead, discased beyond reclamation, or
Jazardous.”

A con:.iiti_@n_t_hat i thrchrening the health of the
Monterey pine trees in the Cambria area is the pine
pitch canker. This disease, native to Mexico and the
southeastern United Stares, was first found in
California in 1986. Since then, it has heen found in
16 counties, and is spread by insects, the use of
cottumninated tools, and the transport of infected
wood. The pine pitch canker is considered to be a significant threar to the continued
survival of the Monterey pine ecosystem. Monterey pine trees were once common along
the California coast approximately 11,000 years ago, but changing weather condidons,
and more recently, development pressure has limiéd the occurrence of nadve Monterey
pine frees. Large native stands of the trees are now (mly found j in the Ano Nuevo,

Monrucy, and ( ﬂmbna are as,

If a eree becomes infected with thie pine pitch canker, the disease can t;pi'cad quickly, and

can result in the rapid death of the tree. 1 an-infected or dead tree is not properly
removed, it not only becomes a thicat 1o spréad the disease, but ¢an also fesult in a safety
threat, as a large dead tree is a fire hazard as well as presenting the potenial to become
uprooted and to fall during a storm. The proper and dmely removal of dead trees from
the Cambria drea has secenty presented problems, particularly when the dead tree(s) is
located on a vacant lot, or a lot with an absentee owner, This can become a problem
because trees that are infected with the pine pitch canker can die so mpldl}, the property
()wum(s) may not bhe aware rhAt a problem exists.

Rodon Hazards

Radon is a fnatur ally ocncmnmj s that is produced by the breakdown of uranium in soil,
tock, and water. Radon cannot be defectéd by sight, taste, O %mdl and it is estimated to
cause berween 7,000 and 30,000 lung cancer deaths per year. T he most CONMIMON $QUICE
of exposure to radon is from the accumulation of the gas inside structures. The Surgeon
General and EPA recomimend testing for radon, and r(‘.duc'ing tadon in homes that have
high levels. EPA uscs a continuous exposure level of 4.0 pCi/L (picoCuries per liter of
air) as a guidance level at which remedial action is recommended. Based on indoor
radon dara from the BEPA/State Restdential Radon Survey of
California conducted during 1989-90, the average indoor

radon level for the 15 LCSldLn(_L‘; surveye ed in San Luis Obispo
County was 2.7 pCi/L.

Radon enters a structure becausce the air pressure inside the
building 15 usually lower than the air pressure in the soil around
the building foundation. Because of this difference in pressure,
tadon can be drawn into a stedcture through foundation cracks
and other openings, Two factors that contribute (o a strucrure’s
indoor radon levels are the geology the strucrure is founded
on and the construcrion of the stucture. Sricrures founded
on uranium sources of geologic formadons with high
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equivalent uranium {(eU) concentrations are at a higher risk of exhibiting elevated indoor
radon levels. Generally, Mesozoic granitic rocks, Tertiary sedimentary rocks denived from
them, and Tertiary marine sedimentary rocks tend 1o exhibit increased eU concentrations.
Also soils with high permeability allow movement of radon gas to a greater extent than
low permeability soils. The construction of a structure also affects the indoor radon
level. Structures that are well sealed but allow infiltration through the foundation are
more likelyto exhibit higher indoor radon levels than structures with a sealed foundation.
Structures that are built partly below grade, or structures that are cut into a hillslope, are
~ more likely to exhibit higher radon levels than structures built with slab-on-grade or
raised floor systems.

Numerous techniques exist to limit the infiltration of radon into new construction.
Preventing or sealing cracks that may develop in the foundation slab will help prevent
radon from entering the structure. For existing buildings, methods 1o reduce radon

exposure usually include the nstallation of fans and exhaust systems designed to expel-

radon gas and improve the circulation of air throughout the structure.
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